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1.0 Introduction

This Second Semiannual (SA2) Monitoring Report (Report) (July — December 2016) has been prepared
by AECOM, on behalf of National Grid, to evaluate the on-going performance and effectiveness of the
engineering and institutional controls at the Former Clifton Manufactured Gas Plant (the Site, Figure 1),
located in Staten Island, New York. This Report summarizes and documents the results of monitoring
activities completed at the Site from July through December 2016. Activities were completed in
accordance with the New York State Department of Environmental Conservation (NYSDEC)-approved
Site Management Plan (AECOM, 2016d; SMP). This is the second Semiannual Monitoring Report since
the SMP was finalized in January 2016. Interim monitoring activities were completed from 2014 through
2015, and were reported upon separately.

The Site was remediated in accordance with the NYSDEC Records of Decision (NYSDEC, 2004 and
NYSDEC, 2006) and, as documented in the SMP. Manufactured Gas Plant (MGP)-related residuals
remaining in Site soils and groundwater are being managed in accordance with the SMP. The SMP
provides details of institutional controls (ICs) and engineering controls (ECs) that restrict exposure to the
MGP-related residuals. The SMP will include Environmental Easements (currently pending finalization),
when they are executed in accordance with New York State Environmental Conservation Law (ECL)
Article 71, Title 36.

This Report includes details on the following activities completed at the Site during the reporting period:

e Dense Non-Aqueous Phase Liquid (DNAPL) gauging and recovery;

e Groundwater monitoring;

o Depressurization pump and treat system operation and maintenance, and State Pollutant
Discharge Elimination System (SPDES) permit equivalent-required sampling; and

e Details of ground-intrusive activities within the SMP limits.
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2.0 Background

The Site is located in Staten Island, New York. The Site, as defined in the SMP, includes all or portions
of 25 Willow Avenue and 40 Willow Avenue (Figure 2). The off-Site areas, as defined in the SMP,
include all or portions of One Edgewater Street, 89 Willow Avenue, 53 Lynhurst Avenue, properties
east of 25 Willow Avenue (Block 2822, Lots 21, 22, 23, 24, and 26), and New York City rights-of-way
along Willow Avenue, Bay Street, and Edgewater Street (Figure 2).

The SMP, approved by the NYSDEC in January 2016, concludes the remedy implementation at the
Site. The SMP outlines a number of ECs/ ICs required to manage the remaining MGP-related impacts
at the Site. In particular, these ECs include:

Subsurface vertical DNAPL barrier walls;

A subsurface vertical containment cell;

A containment cell depressurization system;
Soil cover systems;

Composite cover systems;

Passive DNAPL collection systems; and
Monitored natural attenuation (MNA).

ICs place restrictions on certain Site activities and require periodic monitoring to evaluate the
performance and effectiveness of the Site remedy for reducing and mitigating remaining impacts at
the Site and off-Site areas.

An interim monitoring program of similar scope was in place for approximately two years, from 2014
through 2015, prior to approval of the SMP.
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3.0 Monitoring Activities

3.1 Containment Cell Depressurization System

A depressurization pump and treatment system (system) was installed in 2015 and 2016 on the 40
Willow Avenue property to maintain the integrity of the containment cell that was constructed on a
portion of the 40 Willow Avenue property. The system removes groundwater from the containment cell
so that pressure does not build up within it and potentially cause a failure. The system is comprised of a
groundwater extraction pump, wastewater treatment plant (WWTP), and discharge to New York Harbor
via a storm sewer line under a SPDES permit equivalent. The Containment Pad Depressurization
System — Final Construction Completion Report (AECOM, 2016a) provides details of the construction of
the system. Start-up of the system, and routine operation, began in January 2016.

The system operated as intended throughout the period of this Report. The only exception was a period
of approximately 11 days in December 2016 when the system was offline due to an alarm condition
caused by a faulty relay, beginning on December 10, 2016. The system was repaired and resumed
normal operations on December 21, 2016.

As required by the SPDES permit equivalent, effluent from the system was sampled on a monthly basis
during the monitoring period. Effluent sample results for July through December 2016 are summarized in
Table 1. A Data Usability Summary Report (DUSR) is included as Appendix A.1. Monthly effluent
sample results demonstrate that the system has been operating in accordance with the terms of the
SPDES permit equivalent during the period of this Report.

3.2 DNAPL Collection System

The Site DNAPL collection system is being monitored and DNAPL recovery is occurring in accordance
with the SMP. Previous Interim Status and Semiannual Reports (AECOM, 2014b, AECOM, 2015b,
AECOM, 2015c, AECOM, 2016b, and AECOM 2016c) described in detail the initial testing and results,
and gauging and removal program that has been implemented to date.

3.2.1 DNAPL Recovery Well Network

There are 26 passive DNAPL recovery wells at the Site for gauging of DNAPL levels, if any, and
recovery of DNAPL, if present. Well construction details are summarized in Table 2, and details
including construction logs and development logs are provided in the Construction Completion Report
(AECOM, 2014a) and SMP (AECOM, 2016d). Three DNAPL recovery wells were installed in 2009
within the containment cell on the 40 Willow Avenue property and twenty-three DNAPL recovery wells
were installed in 2013 adjacent to the vertical subsurface DNAPL barrier wall (slurry wall) along Willow
Avenue and Bay Street. The DNAPL recovery well network along Willow Avenue, including the
containment cell, and along Bay Street is shown in Figures 3 and 4, respectively.

3.2.2 O&M DNAPL Gauging

As called for in the SMP, the DNAPL recovery wells are gauged on a bi-weekly, monthly, quarterly or
annual basis to check for the presence of DNAPL. The recovery wells are gauged using a weighted
stainless steel measuring tape as well as an Oil/Water Interface probe. Observations of blebs and
sheens on the interface probe measuring tape are noted but not used to calculate DNAPL thickness.
Observations from the weighted measuring tape are used to determine DNAPL thickness because the
wire of the Oil/Water Interface probe can become thickly coated with DNAPL and not sink fully, providing
inaccurate data. The results from the gauging events during the period of this Report are included in
Table 3.
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3.2.3 O&M DNAPL Removal and Disposal

As called for in the SMP and Record of Decision, DNAPL is removed from wells where present and
removable. Since completion of a Baildown Test (AECOM, 2014b), DNAPL accumulated within the
recovery wells has been removed as appropriate to the rate of DNAPL accumulation in each recovery
well. Following gauging, recoverable DNAPL is removed from the wells. DNAPL is removed using the
AECOM air lift™ (compressed air vacuum), peristaltic pumps or steel bailers as appropriate, based on
the rate of accumulation and viscosity of the DNAPL at each recovery well. DNAPL removed from the
recovery wells is containerized in 55-gallon drums, which are staged on-site in drum containment sheds
until transported for off-site disposal.

The volume of DNAPL and water (fluid mixture) recovered from each recovery well between January
2010 and December 2016, and for each recovery event in 2016 is provided in Table 4. In summary,
through the end of December 2016, the following cumulative volumes have been removed from ten (10)
recovery wells:

e RW-201l — 512 gallons since 2010, 85 gallons from July through December 2016;

e RW-205D — 354 gallons since 2010, 16 gallons from July through December 2016;

e RW-206IA — 15 gallons since 2010, 15 gallons from July through December 2016;

e RW-206IB - 94 gallons since 2010, 8 gallons from July through December 2016;

e RW-207I — 186 gallons since 2010, 53 gallons from July through December 2016;

e RW-208I — 1,168 gallons since 2010, 167 gallons from July through December 2016;

e RW-209S - 83 gallons since 2010, 40 gallons from July through December 2016;

e RW-211| — 89 gallons since 2010, 13 gallons from July through December 2016;

e NRW-02I — 58 gallons since 2010, none from July through December 2016; and

e NRW-03D - 32 gallons since 2010, none from July through December 2016.

Disposal of the recovered DNAPL and water mixture stored onsite occurred on a regular basis.
Manifests for DNAPL/water mixture disposal are included in Appendix B.

In accordance with the requirements of the SMP and revisions to the recovery well monitoring program
approved as part of the Fourth Semi-Annual Interim Monitoring Report, National Grid will continue
DNAPL recovery efforts according to the following schedule:

e RW-208I on a bi-weekly basis;

e RW-201l and RW-205D on a monthly basis;

e RW-206IB, RW-207l, RW-209S, and RW-211I on a quarterly basis; and

e The remaining eighteen (18) recovery wells on an annual basis (if DNAPL is present).

3.3 Cover System Monitoring

As described in the SMP, there are two cover systems installed at the Site and off-Site areas (Figure
5):

e A soil cover system comprised of a minimum of 24-inches of clean fill placed over the Site (25
Willow Avenue) and off-Site areas (89 Willow Avenue); and
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e A composite cover system comprised of a minimum of 6-inches of concrete cap, concrete
foundations, soil, and/or asphalt placed on the Site (40 Willow Avenue) and off-Site areas (One
Edgewater Street, 89 Willow Avenue, 53 Lyndhurst Avenue, properties east of 25 Willow
Avenue, and New York City rights-of-way).

Portions of the caps were disturbed during the period of this Report as a result of three specific
events, as summarized below:

o Edgewater Plaza borings — In preparation for a proposed redevelopment plan for the existing
surface parking lot in front of One Edgewater Street, the property owner conducted a
geotechnical investigation in July and August 2016. A total of 32 geotechnical borings were
installed to depths of 51 to 101 feet below ground surface. Oversight services were provided
throughout the geotechnical boring program for purposes of identifying and segregating
DNAPL-impacted soils that were removed from the borehole by auger advancement and
sampling of the soils with split-spoon samplers. Impacted soils were segregated for
management and disposal by National Grid. Boring logs are included as Appendix C, and a
photo log depicting selected representative sampling intervals is included as Appendix D. A
Community Air Monitoring Program (CAMP) was also implemented for the duration of the
geotechnical investigation. CAMP logs are included as Appendix E. A total of seven 55-gallon
drums were filled with impacted soil and subsequently disposed of. Disposal manifests are
included in Appendix B.

o Willow Avenue Emergency Sewer Repair — Emergency repairs to a short (approximately 40-
foot long) section of a sewer line in the sidewalk of Willow Avenue were completed over two
days in December 2016. Oversight was provided during excavation for purposes of
identifying and segregating DNAPL-impacted soils that were excavated for management and
disposal by National Grid. A limited quantity of impacted soil, approximately one-quarter of a
55-gallon drum, was identified and segregated for further management. Disposal will be
reported upon following receipt of manifests.

e 40 Willow Avenue Fence Repair — As the result of an automobile accident on Bay Street on
August 3, 2016, two vehicles collided with and damaged the fence at the 40 Willow Avenue
parcel. Repairs to fence required excavation of existing pole foundations and replacement in
kind. Oversight was provided during the fence repair process to identify and segregate
DNAPL-impacted soil; however, no impacted soils were identified due to the shallow depth of
the excavation, and all excavations were backfilled and the Site restored to its prior condition.

34 DNAPL Barrier Monitoring

There has been no activity or event on-site that is known to have impacted the subsurface remedial
infrastructure (vertical barrier walls and the containment cell) from July through December 2016.

35 2016 Annual Groundwater Monitoring Event

The groundwater monitoring well network includes 13 wells, as shown on Figure 6. As described in the
SMP and Post-Remediation Groundwater Monitoring Work Plan (AECOM, 2015a), the monitoring well
network will initially be monitored annually for a period of three years and biannually thereafter.
Groundwater monitoring may be discontinued in monitoring wells if concentrations decrease below
NYSDEC Ambient Water Quality Standards and Guidance Values (AWQSGV) for two consecutive
sampling events, and approved by the NYSDEC. The sampling frequency may also be modified with the
approval of the NYSDEC. The Site Management Plan will be modified to reflect changes in sampling
plans approved by the NYSDEC. The first annual groundwater sampling event was conducted in
December 2016, as described below.
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3.5.1 Well Gauging and Redevelopment

Prior to the annual groundwater monitoring program, the condition of the thirteen site monitoring wells
included in the annual groundwater monitoring program was inspected by pre-sampling gauging event to
measure groundwater and total well depths on December 1, 2016. These inspections indicated that a
limited number of wells required redevelopment in order to remove fine-grained sediment and fluid
residue from the wells and the sand packs to maximize well efficiency prior to sampling. It was also
determined that the surface manholes for three wells required repair before sampling - RW-22 was
sealed shut and could not be accessed, and RW-25 and RW-26 were damaged at the ground surface
but accessible for gauging.

On December 5, 2016 the manholes for RW-22, RW-25 and RW-26 were replaced, and four wells (RW-
22, RW-23, RW-25, and RW-26) were redeveloped using a surge-and-pump method. The surging action
was used to actively agitate the water column by forcing water back and forth through the well screens
and sand packs. Following surging, the wells were pumped with a submersible pump. Wells were
developed until turbidity readings were below 50 nephelometric turbidity units (NTUs) or a minimum of
10 well volumes was removed. Well development equipment was decontaminated between locations, in
accordance with field procedures in the Remedial Design Work Plan (ENSR, 2008). Well development
water was stored in 55-gallon drums, staged on Site, and later disposed. Well development logs are
provided in Appendix F.

3.5.2 Monitoring Well Sampling

AECOM performed the annual groundwater sampling event on December 21 and 22, 2016, in
accordance with the SMP. During this event, samples were collected from RW-200I, RW-200S, RW-
2021, RW-202S, RW-203I, RW-203S, RW-204l, RW-210I, RW-22, RW-23, RW-25, and RW-26.
Although included in the monitoring network, RW-210S was not sampled due to the presence of DNAPL
in the well at the time of the sampling event.

Each well was purged using low-flow sampling techniques specified in the United States Environmental
Protection Agency (USEPA) Region 1 guidance document, “Low-Stress (low flow) Purging and
Sampling Procedures for the Collection of Groundwater Samples from Monitoring Wells” (USEPA,
2010). Wells were purged at a low flow rate using a Pine Peri-Pump peristaltic pump. During purging,
water quality data (temperature, specific conductance, pH, dissolved oxygen (DO), oxidation/reduction
potential (ORP), and turbidity) were recorded approximately every five minutes. These parameters were
measured with a multi-parameter water quality meter attached to a continuous flow-through cell which
was connected to the pump discharge tubing. Once field parameters stabilized, groundwater samples
were collected. All equipment used for groundwater monitoring was calibrated to ensure accuracy and
precision. Low Flow Groundwater Sample Collection Records from the 2016 annual sampling event are
included in Appendix F.

All samples were packed in coolers with ice following collection, and sent by courier under proper chain
of custody to Test America Laboratories, Inc., in Edison, New Jersey. The samples were analyzed for
the following parameters:

e Organic Compounds

0 Benzene, toluene, ethylbenzene and total xylenes (BTEX) by USEPA SW-846
Method 8260C, and

o Polycyclic aromatic hydrocarbons (PAHs) by USEPA Method 8270D,
Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene,
Benzo(k)fluoranthene, Chrysene, Hexachlorobenzene and Indeno(1,2,3-cd)pyrene
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were determined using gas chromatograph/mass spectrometry (GC/MS) in
selected ion monitoring (SIM) mode.

e MNA Parameters:
0 Methane by RSK-175,
0 Total and Dissolved Arsenic and Nickel by USEPA Method 6020A,

o Total, Bicarbonate, Carbonate and Hydroxide Alkalinity by Standard Method SM
2320B,

Ammonia by USEPA Method 350.1,

Nitrate and Nitrite as N by Standard Method 4500 NO3 F,

Sulfate by ASTM Method D516-90, 02,

Sulfide by Standard Method 4500 S2 F,

Free Carbon Dioxide by Standard Method SM 4500 CO2 D,

Chemical Oxygen Demand (COD) by Standard Method SM 5220D, and
Ferrous Iron by Standard Method SM 3500 E D.

©O O O O o o o

3.5.3 Groundwater Flow

Using groundwater elevation gauging data from the December 1, 2016 gauging event, the groundwater
flow direction was determined to be slightly north of east, towards Upper New York Bay. This data
consisted of the groundwater elevations measured at RW-200l, RW-202l, RW-203I, RW-2041, RW-23,
RW-25, and RW-26. As described above, the well cover for RW-22 was damaged and could not be
opened at the time of the gauging event. Barrier walls along Bay Street and Willow Avenue constrict the
groundwater flow emanating from the 25 Willow Avenue property, so wells RW-200S, RW-202S, RW-
203S, RW-210S, and RW-210I were not used for determining groundwater flow conditions. An
illustration of groundwater flow contours can be found on Figure 6.

3.5.4 Data Usability Summary Report (DUSR)

Data validation was performed on two data packages from TestAmerica Laboratories, Inc. of Edison,
New Jersey for the analysis of aqueous recovery samples collected at the Site on December 21-22,
2016. Data quality for the organic analyses was evaluated by reviewing the following parameters:
holding times, GC/MS tuning and performance standards, internal standards, initial and continuing
calibrations, matrix spike/matrix spike duplicates (MS/MSD), surrogate recoveries, laboratory control
standards (LCSs), laboratory blanks, laboratory and field duplicates, compound identification, and
compound quantitation. Inorganic data quality was evaluated by reviewing the following parameters:
holding times, matrix spikes, initial calibrations, continuing calibration verification standard recoveries,
contract required detection limit standard recoveries, laboratory control samples, inductively-coupled
plasma (ICP) interference check sample recoveries, ICP serial dilution results, field and laboratory
duplicates, laboratory blanks, and analyte quantitation. Five non-detect ferrous iron and seven non-
detect free carbon dioxide results were rejected because the 24-hour holding times were grossly
exceeded. All other data were determined to be useable for the purpose of assessing the presence, or
absence, and quantitative concentrations of the compounds and analytes in the groundwater. The
gualifications used to determine the usability of these samples is presented in Appendix A.2. The
completeness of this data set was 97.4%, within the 90-100% acceptable range.
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3.5.5 Groundwater Monitoring Analytical Results

A summary of organic compounds (BTEX and PAHSs) data, compared to NYSDEC AWQSGVs, is
presented in Table 5. The AWQSGVs include statutory standards for BTEX compounds; no standards
exist for PAHs, and data is compared to relevant guidance values. Analytical results for MNA
parameters is presented for comparison purposes only, and are not compared to any regulatory
standards or guidance values. Analytical results are also depicted on site maps in Figures 7 and 8.
Results are summarized below for groupings of site wells, downgradient wells, and up/sidegradient wells
as described in the SMP.

3.5.6 Site Wells

Wells RW-202S and RW-202I are located within the Site behind the barrier wall, adjacent to Bay Street,
and are considered to function as Site wells in the SMP. With regard to BTEX compounds, all
constituent concentrations were below the AWQSGVs at RW-202I, and all constituents exceeded
AWQSGVs at RW-202S. Exceedances of the AWQSGVs at RW-202S are summarized as follows, by
constituent:

Benzene (AWQSGYV standard of 1 microgram per liter [ug/L]): 1.3 ug/L.
Ethylbenzene (AWQSGYV standard of 5 pg/L): 14 ug/L.

m/p-Xylenes (AWQSGYV standard of 5 pg/L): 13 pg/L.

o-Xylene (AWQSGYV standard of 5 ug/L): 8.7 ug/L.

Total Xylenes (AWQSGYV standard of 5 pg/L): 21.7 ug/L.

Toluene (AWQSGYV standard of 5 pg/L): 7.9 ug/L.

Both Site wells had PAH constituents in exceedance of an AWQSGV:

e Benzo(a)anthracene (AWQSGYV guidance of 0.002 pg/L): RW-202I (0.072 ug/L).

e Benzo(a)pyrene (AWQSGV guidance not detected [ND]): RW-202I (0.027 pg/L).

e Benzo(b)fluoranthene (AWQSGYV guidance of 0.002 ug/L): RW-202S (0.023 ug/L), and RW-
2021 (0.027 ug/L).

e Chrysene (AWQSGYV guidance of 0.002 pg/L): RW-202S (0.037 ug/L), and RW-202| (0.079
pg/L).

¢ Naphthalene (AWQSGV guidance of 10 ug/L): RW-202S (41 pg/L).

MNA values for the Site Wells are summarized in Table 5.

3.5.7 Downgradient Wells

Wells RW-203S and RW-203lI are located outside of the barrier wall just off-Site within the Bay Street
right-of-way, and are considered downgradient wells in the SMP. RW-22, RW-23, RW-25, and RW-26
are all located on the One Edgewater Plaza property, and are likewise considered downgradient wells in
the SMP. BTEX constituents did not exceed AWQSGVs at any of the Edgewater Plaza downgradient
wells, but exceeded AWQSGVs at RW-203S and RW-203l:

Benzene (AWQSGYV standard of 1 pg/L): RW-203S (88 pg/L), and RW-203I (74 pg/L).
Ethylbenzene (AWQSGYV standard of 5 pg/L): RW-203S (740 ug/L), and RW-203I (680 pg/L).
m/p-Xylenes (AWQSGYV standard of 5 ug/L): RW-203S (99 ug/L), and RW-203I (460 ug/L).
o-Xylene (AWQSGYV standard of 5 ug/L): RW-203S (190 ug/L), and RW-203I (430 ug/L).
Total Xylenes (AWQSGYV standard of 5 pg/L): RW-203S (289 pg/L), and RW-203I (890 ug/L).
Toluene (AWQSGYV standard of 5 pg/L): RW-203S (28 pg/L), and RW-203I (270 pg/L).

With regard to PAH constituents, RW-26 had no exceedances of the AWQSGVs, minor exceedances at
RW-22, RW-23, and RW-25 and exceedances at RW-203S and RW-203I, summarized as follows:
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Acenaphthene (AWQSGYV guidance of 20 pg/L): RW-203S (120 ug/L), and RW-203I (96 pg/L).
Benzo(a)anthracene (AWQSGYV guidance of 0.002 pg/L): RW-22 (0.16 pg/L), RW-23 (0.17
pg/L), and RW-25 (0.041 pg/L).

Benzo(a)pyrene (AWQSGV guidance ND): RW-22 (0.48 ug/L), and RW-25 (0.030 pg/L).
Benzo(b)fluoranthene (AWQSGYV guidance of 0.002 ug/L): RW-22 (0.47 ug/L), RW-23 (0.027
pg/L), and RW-25 (0.040 ug/L).

Benzo(k)fluoranthene (AWQSGYV guidance of 0.002 pg/L): RW-22 (0.14 pg/L).

Chrysene (AWQSGYV guidance of 0.002 pg/L): RW-22 (0.24 pg/L), RW-23 (0.11 pg/L), and RW-
25 (0.038 pglL).

Fluorine (AWQSGYV guidance of 50 pg/L): RW-203I (55 ug/L).

Indeno(1,2,3-cd)pyrene (AWQSGYV guidance of 0.002 ug/L): RW-22 (0.40 ug/L).

Naphthalene (AWQSGYV guidance of 10 pg/L): RW-203S (2,800 ug/L), and RW-203I (2,300
pg/L).

Upgradient and Sidegradient Wells

Wells RW-200S and RW-200I (located on-Site at the north end of the barrier wall along Bay Street), and
RW-204I (located along Willow Avenue, near the Bay Street end of the barrier wall) are considered
sidegradient wells in the SMP. Wells RW-210S and RW-210I (located at the opposite end of the barrier
wall from RW-2041) are considered upgradient wells in the SMP. Monitoring well RW-210S was not
sampled during the 2016 groundwater monitoring sampling event due to the presence of trace NAPL in
the well. There were no BTEX exceedances at RW-200l and RW-2041. RW-200S and RW-210I (and
duplicate sample RW-210DUP) had constituent concentrations in exceedance of AWQSGVs for all
BTEX compounds:

Benzene (AWQSGYV standard of 1 pg/L): RW-200S (280 pg/L), RW-210I (1,100 pg/L), and RW-
210IDUP (1,100 ug/L).

Ethylbenzene (AWQSGV standard of 5 pg/L): RW-200S (800 ug/L), RW-210I (470 pg/L), and
RW-210IDUP (470 ug/L).

m/p-Xylenes (AWQSGYV standard of 5 pyg/L): RW-200S (270 pg/L), RW-210I (37 pg/L), and RW-
210IDUP (37 pg/L).

o-Xylene (AWQSGYV standard of 5 pg/L): RW-200S (320 pg/L), RW-210I1 (97 pg/L), and RW-
210DUP (97 pg/L).

Total Xylenes (AWQSGYV standard of 5 ug/L): RW-200S (590 pg/L), RW-210I (134 ug/L), and
RW-210DUP (134 pg/L).

Toluene (AWQSGYV standard of 5 pg/L): RW-200S (330 ug/L), RW-210I (6.1 pg/L), and RW-
210IDUP (5.9 ug/L).

With regard to PAH constituents, RW-200S, RW-200I, RW-2041 and RW-210I (as well as its duplicate
sample RW-210IDUP) had PAH impacts in exceedance of NYSDEC AWQSGVs, summarized as

follows:

Acenaphthene (AWQSGYV guidance of 20 ug/L): RwW-210I (63 ug/L), and RW-210IDUP (65
pg/L).

Benzo(a)anthracene (AWQSGYV guidance of 0.002 ug/L): RW-200S (0.25 ug/L), RW-200I
(0.037 pg/L), RW-204lI (0.13 pg/L), RW-210I (0.065 pg/L), and RW-210IDUP (0.068 ug/L).
Benzo(a)pyrene (AWQSGYV guidance ND): RW-200I (0.10 ug/L), RW-204l (0.057 pg/L), RW-
2101 (0.030 pg/L), and RW-210IDUP (0.032 pg/L).

Benzo(b)fluoranthene (AWQSGYV guidance of 0.002 ug/L): RW-200S (0.094 ug/L), RW-200I
(0.090 ug/L), RW-204l (0.067 pg/L), RW-210I (0.038 pg/L), and RW-210IDUP (0.037 ug/L).

Decemeber 2017



AECOM 3-8

e Benzo(k)fluoranthene (AWQSGYV guidance of 0.002 pg/L): RW-200I (0.034 pg/L), and RW-204l
(0.020 pgl/L).

e Chrysene (AWQSGV guidance of 0.002 pg/L): RW-200S (0.21 pg/L), RW-200I (0.059 pg/L),
RW-2041 (0.097 pg/L), RW-210I (0.063 pg/L), and RW-210IDUP (0.071 ug/L).

¢ Indeno(1,2,3-cd)pyrene (AWQSGYV guidance of 0.002 pg/L): RW-200I (0.050 pg/L), and RW-
2041 (0.027 ug/L).

e Naphthalene (AWQSGYV guidance of 10 pg/L): RW-200S (3,000 ug/L), and RW-203l (2,300

Mg/L).
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4.0 Conclusions and Findings

4.1 Summary of Activities

National Grid has conducted Site management activities in accordance with the SMP since it was
approved in January 2016. As previously described, Site management activities occurring during the
period July through December 2016 included:

e DNAPL gauging and recovery, including recovery of 397 gallons of DNAPL/water fluid mixture
from July through December 2016 and a total of 2,592 gallons removed since 2010;

e  Groundwater monitoring;

e Depressurization pump and treat system operation and maintenance, and SPDES permit
equivalent-required sampling; and

e Oversight of and management of impacted soils excavated as a result of intrusive activities.

4.2 Extent of Impacts to Groundwater

As described in Table 5 and Figures 6 through 8, the groundwater monitoring program identified
detectable concentrations of BTEX and PAH compounds. BTEX detections in exceedance of the
NYSDEC AWQSGVs for BTEX were limited to the Site wells and wells immediately adjacent to the Site,
and were not detected above standards in the four downgradient wells at One Edgewater Plaza. PAHs
were detected in exceedance of the NYSDEC AWQSGVs at the Site wells, upgradient/sidegradient
wells and three of four downgradient wells.
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5.0 Future Activities

In accordance with the SMP, the 2017 monitoring will include:

Annual groundwater monitoring,

On-going DNAPL gauging and recovery,

On-going SPDES permit-required sampling,

Site-wide cover system inspection, and intrusion oversight, and
Semi-annual reporting and Periodic Review Report.
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Table 1 -
Containment Pad Depressurization System A-COM
SPDES Equivalent Monitoring Results
National Grid Former Clifton MGP Site
Staten Island, New York

Sample ID SPDES Permit Equivalent WWTP-072216 WWTP-09012016 WWTP-09302016 WWTP-102116 WWTP-111816 WWTP-123016
Date Sampled Discharge Limitations Minimum Monitoring Requirements -2 7/22/2016 9/1/2016 9/30/2016 10/21/2016 11/18/2016 12/30/2016
. . Measurement
Parameter Monthly Avg. Daily Max Units Frequency Sample Type 4601174491 4601194981 4601211721 4601224141 4601241031 4601261841
pH
pH | 65-85 | 7.81 J 7.9 J 8.4 J 8.1 J 8.3 J 8.1 J
Total Suspended Solids
Total Suspended Solids Monitor [ 20 [ mglL Continuous Meter 1.8 1.2 1.4 1.5 2.7 2.7
BTEX
Benzene Monitor 5 pg/l Monthly Grab < 1 Ul < 1 Ul < 1 Ul < 1 Ul < 1 Ul < 1 U
Ethylbenzene Monitor 5 pg/l Monthly Grab < 1 Ul < 1 Ul < 1 Ul < 1 Ul < 1 Ul < 1 U
m/p-Xylenes Monitor 10 ug/l Monthly Grab < 1 Ul < 1 Ul < 1 Ul < 1 Ul < 1 Ul < 1 U
0-Xylene Monitor 5 ug/l Monthly Grab < 1 Ul < 1 Ul < 1 Ul < 1 Ul < 1 Ul < 1 U
Toluene Monitor 5 ug/l Monthly Grab < 1 Ul < 1 Ul < 1 Ul < 1 Ul < 1 Ul < 1 U
Xylenes (total) Monitor 5 pg/l Monthly Grab < 2 Ul < 2 Ul < 2 Ul < 2 Ul < 2 Ul < 2 U
SVOCs
Acenaphthene Monitor 10 pg/l Monthly Grab < 10 Ul < 10 Ul < 10 UJ| < 10 Ul < 10 Ul < 10 U
Acenaphthylene Monitor 10 pg/l Monthly Grab < 10 Ul < 10 Ul < 10 Ul < 10 Ul < 10 Ul < 10 U
Anthracene Monitor 10 pg/l Monthly Grab < 10 Ul < 10 Ul < 10 Ul < 10 Ul < 10 Ul < 10 U
Benzo(a)anthracene Monitor 10 Vel Monthly Grab < 0.05 Ul < 0.052 Ul < 0.052 Ul < 0.052 Ul < 0.05 Ul < 0.052 U
Benzo(a)pyrene Monitor 0.09 pg/l Monthly Grab < 0.05 Ul < 0.052 Ul < 0.052 Ul < 0.052 Ul < 0.05 Ul < 0.052 U
Benzo(b)fluoranthene Monitor 10 pg/l Monthly Grab < 0.05 Ul < 0.052 Ul < 0.052 Ul < 0.052 Ul < 0.05 Ul < 0.052 U
Benzo(ghi)perylene Monitor 10 pg/l Monthly Grab < 10 Ul < 10 Ul < 10 Ul < 10 Ul < 10 Ul < 10 )
Chrysene Monitor 10 pg/l Monthly Grab < 2 Ul < 2.1 Ul < 2.1 Ul < 2.1 Ul < 2 UJ| < 2.1 U
Fluoranthene Monitor 10 pg/l Monthly Grab < 10 Ul < 10 Ul < 10 Ul < 10 Ul < 10 Ul < 10 U
Fluorene Monitor 10 pg/l Monthly Grab < 10 Ul < 10 Ul < 10 Ul < 10 Ul < 10 Ul < 10 U
Hexachlorobenzene Monitor pg/l Monthly Grab < 0.02 Ul < 0.021 U 0.017 < 0.021 Ul < 0.02 Ul < 0.021 U
Indeno(1,2,3-cd)pyrene Monitor 10 pg/l Monthly Grab < 1 Ul < 1 Ul < 1 U 1.1 < 0.05 Ul < 0.052 U
Naphthalene Monitor 50 pg/l Monthly Grab < 10 Ul < 10 Ul < 10 Ul < 10 Ul < 10 Ul < 10 U
Phenanthrene Monitor 10 pg/l Monthly Grab < 10 Ul < 10 Ul < 10 Ul < 10 Ul < 10 Ul < 10 U
Pyrene Monitor 10 pg/l Monthly Grab < 10 Ul < 10 Ul < 10 U 10 Ul < 10 Ul < 10 U
Metals
Arsenic Monitor 10 pg/l Monthly 24 hr comp < 2 Ul < 2 Ul < 2 Ul < 2 Ul < 2 Ul < 2 U
Nickel Monitor 80 pg/l Monthly 24 hr comp 1.9 2 14 < 4 U 1.8 < 4 U
Cyanide
Cyanide, Total Monitor Monitor mg/l Monthly Grab < 0.01 Ul < 0.01 Ul < 0.01 Ul < 0.01 Ul < 0.01 Ul < 0.01 U
Available Cyanide Monitor 0.01 mg/l Monthly Grab < 0.002 Ul < 0.002 ul| < 0.002 Ul < 0.002 U < 0.004 U
Turbidity
NOU I eaoe Uit Win cause o
Turbidity substantial visible contrast to Natural NTU Monthly Visual 2.38 1.26 2.15 3.49 4.79 9.21
Caonditiong
Notes:
Qualifiers

Bold indicates compound was detected
J - The analyte was positively identified. The associated numerical value is the approximate concentration of the analyte in the sample.
U - The material was analyzed for, but not detected above the level of the reported sample quantitation limit.
UJ - The analyte was analyzed for, but was not detected. The reported quantitation limit is approximated and may be inaccurate or imprecise.
Gray-shaded values exceed a discharge limitation.
' Monitor these parameters daily for 7 consecutive days. If the sampling results for all parametersicomply with the limits, the monitoring frequency becomes MONTHLY. If monthly sampling results do not comply with the limit for any parameter, the monitoring frequency becomes DAILY again until the
sampling results for all parameters comply with the limits. Thereafter the monitoring frequency changes to MONTHLY.
2 The system was not operational for 11 days in December due to repair and maintenance.
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Table 2 —
DNAPL Recovery Well Construction Details A—COM

National Grid Former Clifton MGP Site
Staten Island, New York

DNAPL Ground Surface Top of |[Top qf Riser| Depth of Screen Top of Bottom of Diameter Top of Bottom of Protective Riser Sc_reen_ Slotted Sump Sump
Recovery Well Elevation * Vaul.t Plpg Well Interval Screen Screen (inches) Scregn Scregn Casing Type Screen Type S|z§/d|ameter Type Length
I.D. Elevation | Elevation (feet bgs) (feet bgs) | (feet bgs) | (feet bgs) Elevation | Elevation (inches) (feet)
RW-200S 9.2 9.57 NM 23 10.0- 20.0 10 20 4.0 -0.8 -10.8 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 3.0
RW-200I 9.2 9.58 NM 37 24.0-34.0 24 34 4.0 -14.8 -24.8 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 3.0
RW-201S 9.2 9.57 8.77 29 14.0-24.0 14 24 6.0 -4.8 -14.8 Flush-Mount PVC Wire Wrap SS 0.02/6.0 SS 5.0
RW-201I 8.9 9.37 8.6 37.5 22.5-32.5 23 33 6.0 -13.6 -23.6 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 5.0
RW-202S 9.85 9.94 9.64 25 10.0- 20.0 10 20 6.0 -0.2 -10.2 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 5.0
RW-202I 9.85 9.85 9.48 42 27.0-37.0 27 37 6.0 -17.2 -27.2 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 5.0
RW-203S 9.3 9.16 8.67 27 14.0-24.0 14 24 4.0 -4.7 -14.7 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 3.0
RW-203| 9.3 9.14 8.54 37 24.0-34.0 24 34 4.0 -14.7 -24.7 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 3.0
RW-204I 9.12 9.35 8.6 43 30.0 - 40.0 30 40 4.0 -20.9 -30.9 Flush-Mount PVvVC Wire Wrap SS 0.02/4.0 SS 3.0
RW-205D 8.75 8.82 8.18 77 64.0 - 74.0 64 74 4.0 -55.3 -65.3 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 3.0
RW-206S 8.6 9.02 8.26 28 15.0-25.0 15 25 4.0 -6.4 -16.4 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 3.0
RW-2061A 8.6 9.05 8.15 48 35.0-45.0 35 45 4.0 -26.4 -36.4 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 3.0
RW-2061B 8.55 9.13 7.63 58 45.0 - 55.0 45 55 4.0 -36.5 -46.5 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 3.0
RW-207S 8.5 8.8 8.15 23 10.0- 20.0 10 20 4.0 -1.5 -11.5 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 3.0
RW-207I 8.5 8.77 8.23 33 20.0-30.0 20 30 4.0 -11.5 -21.5 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 3.0
RW-208S 8.27 8.53 7.81 23 10.0 - 20.0 10 20 4.0 -1.7 -11.7 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 3.0
RW-208I 8.27 8.52 7.23 42 29.0-39.0 29 39 4.0 -20.7 -30.7 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 3.0
RW-209S 8 8.48 7.63 30 15.0-25.0 15 25 6.0 -7.0 -17.0 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 5.0
RW-209I 8 8.28 7.69 40 25.0-35.0 25 35 6.0 -17.0 -27.0 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 5.0
RW-210S 7.6 7.85 7.3 28 15.0-25.0 15 25 4.0 -7.4 -17.4 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 3.0
RW-210I 7.6 7.93 7.32 38 25.0-35.0 25 35 4.0 -17.4 -27.4 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 3.0
RW-211S 8.5 8.74 7.15 29 6.0 - 26.0 6 26 4.0 25 -17.5 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 3.0
RW-211l 8.5 8.76 7.23 43 30.0 - 40.0 30 40 4.0 -21.5 -31.5 Flush-Mount PVC Wire Wrap SS 0.02/4.0 SS 3.0
NRW-01S * 14.18 15.28 14.86 19 9.0-19.0 9 19 4.0 5.2 -4.8 Flush-Mount SS SS 0.02/4.0 - -
NRW-021 * 14.27 - - 49 34.0-44.0 34 44 4.0 -19.7 -29.7 Stick Up SS SS 0.02/4.0 SS 5.0
NRW-03D 14.28 - - 84 69.0 - 79.0 69 79 4.0 -54.7 -64.7 Stick Up SS SS 0.02/4.0 SS 5.0

Notes:

1 - Derived from the nearest surface elevation from final as-built survey
2 - Containment Pad Surface

NM - Not measured

ft bgs - feet below ground surface

DNAPL - Dense Non-Aqueous Phase Liquid

MGP - Manufactured Gas Plant

SS - stainless steel

RW-200S = Shallow recovery wells
RW-200I = Intermediate recovery wells
RW-205D = Deep recovery wells

Second Semiannual Monitoring Report, July-December 2016
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Table 3 —
DNAPL Thickness During Guaging Events A—COM

National Grid Former Clifton MGP Site
Staten Island, New York

Parcel] Bay Street Willow Avenue Containment Cell
Well ID}] RW-201lI RW-205D RW-206lA | RW-206IB RW-207I RW-208lI RW-209S RW-211I NRW-01S NRW-02I| NRW-03D
Date feet feet feet feet feet feet feet feet feet feet feet
1/11/2016 3.00 3.40 NM 0.00 0.00 6.30 4.30 2.40 0.00 0.00 0.00
2/3/2016 2.97 0.80 NM 1.20 1.90 10.00 4.10 1.10 0.00 0.00 0.00
2/18/2016 0.00 2.23 NM 0.00 2.30 5.50 4.29 1.30 0.00 0.00 4.40
3/3/2016 3.05 1.60 NM 1.40 2.10 6.20 4.30 1.00 0.00 0.00 0.00
3/18/2016 0.00 2.10 NM 1.80 2.20 5.70 4.30 1.20 0.10 0.00 0.00
4/4/2016 4.01 2.42 NM 1.20 3.00 7.50 4,90 0.70 NM NM NM
4/26/2016 1.10 0.10 NM 1.20 3.20 5.30 4,95 0.90 NM NM NM
5/16/2016 2.70 2.70 NM 2.60 1.30 4.00 7.00 2.00 0.00 0.00 7.00
6/2/2016 0.90 0.80 NM 0.40 1.50 5.11 7.10 0.30 NM 0.00 NM
6/17/2016 3.10 1.20 NM 0.90 1.50 10.78 7.50 1.00 0.00 0.00 0.00
7/5/2016 2.60 0.00 NM 0.90 2.40 7.70 6.98 1.50 0.00 0.00 0.00
7/21/2016 2.90 3.10 3.50 0.00 3.80 10.70 5.70 0.30 NM NM NM
7/27/2016 NM NM 3.90 NM NM NM NM NM NM NM NM
7/30/2016 NM 3.95 NM NM NM NM 5.45 NM NM NM NM
8/11/2016 0.00 0.00 0.00 1.50 3.00 7.98 0.10 0.40 NM NM NM
8/31/2016 4.80 0.00 0.00 1.90 0.70 9.00 NM 2.00 0.00 0.50 6.10
9/22/2016 2.40 1.00 0.00 0.50 1.80 8.00 NM 0.60 NM NM NM
10/5/2016 1.70 2.10 0.00 0.10 1.20 8.95 0.60 1.00 0.00 0.50 6.00
10/21/2016 4.00 0.00 0.20 0.00 2.70 8.00 0.70 0.70 0.00 0.00 7.00
11/4/2016 1.50 1.30 0.60 0.00 1.50 10.20 1.00 1.40 0.00 0.00 7.00
11/18/2016 2.80 1.50 0.60 0.00 2.60 10.20 1.20 1.60 NM NM NM
12/2/2016 1.60 1.70 0.60 0.00 0.90 10.45 1.22 0.20 NM NM NM
12/16/2016~ NM NM NM NM NM NM NM NM NM NM NM
12/28/2016 7.00 0.00 1.20 0.00 5.50 7.00 1.30 0.90 NM 0.00 7.30
Min Thickness (ft) 0.00 0.00 0.00 0.00 0.00 4.00 0.10 0.20 0.00 0.00 0.00
Max Thickness (ft) 7.00 3.95 3.90 2.60 5.50 10.78 7.50 2.40 0.10 0.50 7.30
Avg Thickness (ft) 2.48 1.45 0.96 0.74 2.15 7.84 3.85 1.07 0.01 0.07 3.45
Notes:
ft - feet

DNAPL - Dense Nonaqueous Phase Liquid

NM - Not Measured / Not Accessible

Only recovery wells with measurable DNAPL thickness have been included.

DNAPL was gauged using a weighted steel tape and using interface probe. The thickness listed in this table is based on weighted steel tape measurement.
* - Due to frozen groundwater in vaults, measurements could not be completed.

Second Semiannual Monitoring Report, July-December 2016
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Table 4
Summary ofaIIDNi\PL Removal A:COM

National Grid Former Clifton MGP Site
Staten Island, New York

Parcel] Bay Street Willow Avenue Containment Cell Event

Well IDf RW-201l1 | RW-205D | RW-206IA [ RW-206IB | RW-2071 | RW-2081 | RW-209S | RW-211l | NRW-01S | NRW-02I | NRW-03D | Volume

Date Gallons Gallons Gallons Gallons Gallons Gallons Gallons Gallons Gallons Gallons Gallons Gallons

Data prior to 2016 not shown for clarity

1/11/2016 10 15 NM -- -- 24 -- 10 -- -- - 59
2/3/2016 15 -- NM -- -- 15 -- -- - - - 30
2/18/2016 -- 10 NM -- -- 15 -- -- - - - 25
3/3/2016 4 -- NM -- 4 7 -- -- . . - 15
3/18/2016 -- -- NM -- -- 12 - -- . . - 12
4/4/2016 9 8 NM -- 12 11 -- -- - - -- 40
4/26/2016 -- -- NM -- 9 12 -- -- - - -- 21
5/17/2016 13 33 NM 14 -- 12 -- 8 -- -- - 80
6/2/2016 -- -- NM -- -- 15 -- -- - - - 15
6/17/2016 15 -- NM -- -- 20 -- -- - - -- 35
7/5/2016 15 -- NM -- -- 25 -- -- . . - 40
7/21/2016 11 -- -- -- 10 -- 4 -- -- - - 26
7/27/2016 -- - 15 - - - - - - - - 15
7/29/2016 -- 6 -- -- - - 36 - - - - 42
8/11/2016 -- -- -- -- 8 15 -- -- - - - 23
8/31/2016 15 -- - 8 -- 15 -- 5 -- -- - 42
9/22/2016 14 -- - -- 9 8 -- - - -- - 31
10/5/2016 -- 10 -- -- - 15 -- - - - - 25
10/21/2016 9 -- - -- 6 15 -- -- - - -- 30
11/4/2016 -- -- - -- - 20 - - - - - 20
11/18/2016 10 -- -- -- 8 15 -- 8 -- -- -- 41
12/2/2016 -- -- . -- - 25 - - - - - 25
12/16/2016 -- NM -- -- NM NM NM - - - - -
12/28/2016 11 -- -- -- 12 15 -- -- - - - 37
Total Recovered, 2016 126 67 15 22 79 271 40 21 0 0 0 640

Total Recoverd To Date 512 354 15 94 186 1168 83 89 0 58 32 2,592

Percent of Total 20% 14% 1% 4% 7% 45% 3% 3% 0% 2% 1% 100%

Note:

NI - Well not installed at time of event

NM - Not Measured / Not Accessible

-- DNAPL was not pumped as the DNAPL level was below the screen
Volumes recorded consist of DNAPL and water mixture

* AECOM Air Lift systems were installed on 4/17/2014

Second Semiannual Monitoring Report, July-December 2016
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Table 5 A:COM

Groundwater Monitoring Analytical Data
December 2016
National Grid Former Clifton MGP Site
Staten Island, New York

Location RW-2001 RW-2005 RW-202I RW-2025 RW-203I RW-2035 RW204I RW-2101 RW-2101 RW-22 RW-23 RW-25 RW-26
Sample Date cAs # WG NYSDEC 12/21/2016 12/21/2016 12/21/2016 12/21/2016 12/22/2016 12/22/2016 12/21/2016 12/21/2016 12/21/2016 12/22/2016 12/22/2016 12/22/2016 12/22/2016
sample ID GUIDANCE | RW200I_460-125858-2 | RW200S_460-125858-1 | RW2021_460-125858-4 | RW202S_460-125858-3| RW-2031_460-125929-6|RW-203S_460-125929-5 RW2041_460-125858-5| DUP-1_460-125858-7 | RW-2101_460-125858-6| RW-22_460-125929-1 | RW-23_460-125029-2 | RW-25_460-125029-3 | RW-26_460-125929-4
SDG 4601258581 4601258581 4601258581 4601258581 4601259201 4601259291 4601258581 4601258581 4601258581 4601259291 4601259201 4601259291 4601259201
VOC (ug/L)
Benzene 71-43-2 1 < 1.0 U 280 < 1.0 0 13 74 88 0.26 J 1100 1100 0.13 7] < 1.0 U 0.27 7] < 1.0 U
Ethylbenzene 100-41-4 5 < 1.0 U 800 < 7.0 U 14 680 740 0.48 J 470 470 0.42 Il < 7.0 U 0.62 7l < 7.0 U
mip-Xylenes 1330-20-7-M,P 5 < 1.0 U 270 < 7.0 U 13 460 99 0.91 J 37 37 < 10 U< 7.0 Ul < 10 U< 7.0 U
o-Xylene 95-47-6 5 < 1.0 U 320 < 1.0 U 8.7 430 190 0.63 J 97 97 < 10 U< 7.0 Ul < 10 U< 7.0 U
Toluene 108-88-3 5 < 7.0 U 330 < 1.0 U 7.9 270 28 0.87 J 5.9 6.1 < 10 U< 1.0 Ul < 10 U< 7.0 U
Total Xylenes 5 < 1.0 U 590 < 1.0 0 217 890 289 154 134 134 < 10 Ul < 1.0 Ul < 10 Ul < 1.0 U
IPAH (o)
2-Methylnaphthalen