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24 Groundwater Extraction and Treatment System.
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FINAL ENGINEERING REPORT
1.0 SITE BACKGROUND AND HISTORICAL REVIEW
1.1 SITE DESCRIPTION AND HISTORY
The West Side Corporation (WSC) site, located at 107-110 180th Street, Jamaica, Queens,
NY, was used as a storage and distribution center for chemicals used in the dry cleaning
industry from approximately 1969 to 1992. According to the New York State Department
of Environmental Conservation (NYSDEC), five 10,000-gallon above-ground storage
tanks containing perchloroethylene (PCE) were located on the WSC site, all of which had
releases, leading to high levels of PCE in the soil and groundwater at the site and its
surroundings. PCE contamination was detected in the potable water supply wells located
at the adjacent Station 24 site, which is now owned by the New York City Department of
Environmental Protection (NYCDEP), in the late 1970s. These wells were subsequently
removed from service, and later were permanently abandoned and sealed with concrete in
1991. The WSC site was listed on the Inactive Hazardous Waste Site Registry in August,
1997. The owners of the WSC site declined to undertake remediation; therefore, the
NYSDEC initiated a Remedial Investigation and Feasibility Study (RI/FS) under the New
York State Superfund Cleanup Program (SSFP) in July, 1998. The results of the RI/FS
investigation indicated that the groundwater contamination had migrated south and
southwest of the WSC.
The NYSDEC divided the remediation of the WSC site’s contamination into two
operable units, Operable Unit No. 1 (OU1) and Operable Unit No. 2 (OU2). A Record of
Decision (ROD) for the proposed remedial actions at OU1, which was designed to
address the soil and groundwater contamination within the WSC site, was signed in July
2000, and later amended in September 2002. Soil and groundwater contamination within
the WSC site was treated using electrical resistive heating technology until April 2006,
followed by soil vapor extraction technology, and in-situ chemical oxidation of residual
groundwater contamination.
OU2 addressed the off-site groundwater plume that had migrated from the WSC site. The
NYSDEC evaluated several remedial alternatives and decided to implement a high
capacity groundwater extraction and treatment system (GWET) at Station 24. This
decision was documented in a second ROD developed for OU2, signed in February 2002.

1

The groundwater extraction well and treatment system is discussed in greater detail in
Section 1.2. In December 2013, the NYSDEC is amended the OU2 ROD to eliminate the
GWET and implement permanganate injections into the PCE plume.
OU2 also addresses the issue of PCE vapors permeating into residences. As a part of the
OU2 scope, soil vapor intrusion (SVI) studies were completed at 120 households and
sub-slab depressurization systems were installed in 29 homes. The SVI work of OU2
continues under the NYSDEC and the New York State Department of Health.

1.2 STATION 24 GROUNDWATER
TREATMENT SYSTEM

EXTRACTION

AND

OU2 included the design and construction of a GWET system at the Station 24 property.
Station 24 is an approximately 9-acre area, bounded by the WSC site to the east, a
railroad to the north, and residential areas to the west and south. Station 24 is identified as
Block 10343, Lot 300; Block 10335, Lot 32; Block 10336, Lot 12 and Lot 152; Block
10261, Lot 1 and part of Block 10259 and Lot 1, on the New York City Tax Maps No.
10343, 10335, 10336, 10261, and 10259, and is described and shown in detail in
Appendix A.
For over a decade, the NYCDEP has been evaluating the feasibility of producing potable
groundwater from wells in southeast Queens to supplement the production of potable
water during droughts and planned system repairs. To further this end, the NYSDEC and
the NYCDEP voluntarily formed a partnership to implement the GWET system at Station
24, as indicated by the February 2002 ROD. The project was to be funded by the SSFP,
wherein the NYSDEC would reimburse the NYCDEP through State Assistance Contract
(SAC) No. C303481. The SAC was executed on September 25, 2007. To accommodate
for additional project costs incurred by the NYCDEP due to unforeseen work
encountered during remedial construction, two amendments were adopted; SAC
Amendment No. 1 was executed on January 19, 2011 and SAC Amendment No. 2 was
executed on December 7, 2012.
In accordance with the SAC, the NYCDEP was responsible for the groundwater
modeling, well design and installation, remedial system design, construction, permitting
of the GWET, and start-up of the GWET system, while the NYSDEC was responsible for
site operation and maintenance (O&M) activities, and monitoring of the completed OU2
remedy following construction and start-up testing. This final engineering report (FER),
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specifically addresses the design, construction, and start-up of the Station 24 GWET
system. An electronic copy of this FER with all supporting documentation is included as
Appendix N.
The NYCDEP contracted with Malcolm Pirnie Inc., which is now ARCADIS, to perform
planning, design, assistance during bidding, and design services during construction for
the GWET system under an existing contract, GE-328. Remedial technologies were
evaluated; a granular activated carbon (GAC) system with iron sequestration was selected
for implementation at Station 24. Preliminary and final design services were conducted,
and construction documents were completed in February 2007, which included SYSOPS13G Structures and Equipment and SYSOPS-13E Electrical.
SYSOPS-13G covered the general construction work comprising well development, site
preparation and restoration, process mechanical installations, and structural and
architectural work, while SYSOPS-13E addressed all electrical work. The NYCDEP
originally advertised and bid the contract in March 2007. The contract was re-advertised
in November 2007 to address requirements for the use of minority- and women-owned
businesses (MWBE). The NYCDEP contracted with United Technology, Inc. (UTB)
through the SYSOPS-13G contract, registration number CTC 826 20080034267, and
contracted with Madhue Contracting Inc. (MHC) through the SYSOPS-13E electrical
contract, registration number CTC 826 20080034275. An MWBE compliance
memorandum and bid summaries are included as Appendix R and Appendix S,
respectively. A pre-construction conference meeting was conducted by the NYCDEP on
July 29, 2008 for the SYSOPS-13G and -13E contracts. Remedial action commenced in
August 2008 with the issuance of a Notice to Proceed, and was completed in May 2012.

1.3 INTERIM REMEDIAL STUDIES
The NYSDEC has implemented several separate projects related to OU2, which include
plume delineation work and the installation of monitoring wells to monitor ground water
levels and quality. Recent work related to OU2 is briefly summarized below:


2000: The initial extent of the off-site groundwater plume migration was
determined during a PCE plume investigation conducted by GZA Environmental,
Inc.
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2005 – 2006: URS conducted a detailed groundwater plume investigation and
installed eight shallow monitoring wells.



2007: URS conducted a groundwater sampling program beyond the downgradient
edge of the PCE plume, which also included the installation and sampling of 49
direct-push groundwater probes.



2007 – 2009: Malcolm Pirnie, under NYSDEC Work Assignment No. D004443 –
10.1, conducted an expanded plume delineation investigation to identify the
leading edge of the plume, its horizontal and vertical extent, the direction of
groundwater movement, the capture zone of the recovery wells at Station 24, and
installed additional monitoring wells for long term plume monitoring. This final
plume delineation and investigation report is available on the NYSDEC website.

The plume delineation work and monitoring well installations described in this section
were performed under separate NYSDEC contracts and are not further addressed in this
FER.
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2.0 SUMMARY OF REMEDIAL INVESTIGATION
2.1 REMEDIAL ACTION OBJECTIVES
Based on the results of the Remedial Investigation, the following Remedial Action
Objectives (RAOs) were identified for the remediation of this plume.
2.1.1 Groundwater RAOs
RAOs for Public Health Protection


Prevent, to the extent practical, the potential for exposure through the inhalation
of, volatiles emanating from contaminated groundwater into off-site residences.

RAOs for Environmental Protection


Reduce contamination in the groundwater, to the extent practicable, to
pre-disposal/pre-release conditions.



Eliminate, to the extent practicable, further migration of contaminated
groundwater.

2.2 DESCRIPTION OF SELECTED REMEDY
The factors considered during the selection of the remedy by the NYSDEC in the
February 2002 ROD are those listed in the Official Compilation of Codes, Rules and
Regulations of the State of New York (NYCRR), in 6 NYCRR 375-1.8. The remediation
plan for the Station 24 GWET system was designed in accordance with the ROD, and
was finalized by the NYCDEP in February 2007, with construction beginning in March
2009.
The selected remedy consists of the following main components: two recovery wells
located on the southeast end of the Station 24 property, that extract groundwater that is
contaminated with volatile organic compounds (VOCs). Recovery Well #1 was installed
by the NYCDEP prior to SYSOPS-13G construction; as part of the SYSOPS-13G
contract, Recovery Well #2 was drilled and developed, and the pump and appurtenances
for both Recovery Well #1 and #2 were installed.
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A sequestering agent is added to the extracted raw water at both recovery wells to
maintain the iron in solution. The sequestering agent and respective chemical feed
pumps for each well are located in Garage No. 2.



Three GAC systems were installed on the west side of Garage No. 2 to remove
VOCs from the contaminated groundwater.



Treated groundwater and backwash water produced from the GAC system
discharge through a new blow-off sump to the previously existing storm sewer in
177th Street.



New 2.3 kV primary single radial electrical service was provided by Con Edison.



New service water connections for Station 24 were made to the city water, on the
mapped bed of 109th Avenue between 178th and 177th Streets.



The installation of process piping, a process monitoring panel, motor control
center, flow meters, etc., were among several modifications made to the existing
Booster Pump Building, located southeast of Garage No. 2.



Critical alarms connected to the process monitoring panel were configured for the
well pumps, sequestering agent feed system, chemical fill station, and the GAC
system.



Site improvements were made, which include grading and paving, new fencing
around the GAC system, a truck containment area, parking relocation, and new
plantings around the property boundary.
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3.0 DESCRIPTION OF REMEDIAL ACTIONS PERFORMED
Remedial activities completed at Station 24 were conducted in accordance with the
NYCDEP Contract SYSOPS 13G and Contract SYSOPS-13E, and include the design,
construction, and 7-day start-up of the GWET system.
Section 3.1 provides a summary of the scope of work and treatment system
improvements constructed through contracts SYSOPS-13G and SYSOPS-13E. Section
3.2 provides an overview of the governing documents and quality assurance (QA) and
quality control (QC) procedures employed throughout design and construction. Section
3.3 provides an overview of the remedial program elements, including contractors and
subcontractors, site preparation activities, site controls, nuisance controls, and reporting.
Section 3.4 summarizes the materials removed from site during construction, while
Section 3.5 reviews the sampling performed as part of the construction project.
Deviations from the construction documents are noted in Section 3.6.

3.1 REMEDIAL ACTION SCOPE OF WORK
As stated in Section 2.2, Recovery Well #1 and Recovery Well #2 are a central part of the
GWET. The recovery wells extract groundwater, which is then injected with a
sequestering agent to maintain the iron in solution, thereby preventing the iron from
fouling the GAC system. The GAC system removes VOCs from the contaminated
groundwater through the process of adsorption. Treated water is then conveyed through a
blow-off sump to the storm sewer, and is ultimately discharged into Bergen Basin in
Southern Queens.
Section 3.1 provides an overview of the process mechanical, control and support systems,
the civil, site, and electrical improvements, demolitions and building modifications
conducted through contracts SYSOPS-13G and SYSOPS-13E. Shop drawings are
included as Appendix P. Compaction results are included as Appendix X.
3.1.1 Process Mechanical
The process mechanical work included the recovery wells and pumps, booster pump
building mechanical improvements, chemical systems, GAC systems, and related support
systems, which are further described below.
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Recovery Wells and Pumps


Recovery Well #1 is 57 feet deep and 24 inches in diameter. This well log is
included in Appendix U.



Recovery Well #2 was drilled to a depth of 80 feet, is screened from the depth of
25 feet to 65 feet, and has a solid casing from 65 to 80 feet. This well log is
included in Appendix U.



Two submersible pumps were installed, one at each recovery well, with a variable
frequency drive (VFD) to regulate pump output. Identical heated pump enclosures
were built around each of the recovery wells, and contain the pump motor and the
air and vacuum release valve.

Booster Pump Building


The existing Booster Pump Building is located southeast of Garage No. 2, as
shown in the survey map included as Appendix A, and as-built drawings included
as Appendix C. This building was modified by removing the internal office, air
conditioner and heater, and replacing the floor, to house the following mechanical
equipment:
o Well pump discharge piping, which includes valves and flow meters that
connect to a common header and then feed the GAC units and associated
process piping.
o A backflow preventer for the municipal water connection, fitted with a
flow meter, a pressure regulating valve, and a motor operated backwash
control valve that supplies the GAC backwash supply water.
o Blind flanges were included for future well blow-off connections.
o A process monitoring panel and VFD panel for each of the recovery wells
pumps.

Chemical Systems


Sequestering Agent – Redux™ 330 was used during the 7 -Day Test
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o To minimize iron precipitation and deposition on the GAC, which could
result in a significant reduction in the VOC removal efficacy of the GAC,
an iron sequestering agent is injected into the extracted groundwater prior
to entering the GAC units.
o The iron sequestering agent is injected in a soluble form into the
groundwater at each well inside the concrete pump base. The sequestering
agent is added through an injection manifold at each well, which allows it
to be added into the well at depths of 30 inches, 37 inches, and 43 inches
below the top of the concrete pump base. Connections are provided for the
future injection of sequestering agent in the Booster Pump Building, if
additional injection sites are determined to be necessary.
o The buried piping to each sequestering agent injection point is doublewalled, with a leak detection manhole located near the Booster Pump
Building which contains in-line detection switches and allows for visual
leak confirmation. In the event of a chemical release inside Garage No. 2,
a containment sump within the chemical containment area and an
uninstalled pump will contain and collect discharge for neutralization and
disposal.


pH Adjustment
o Although pH adjustment for raw or treated is not required for the current
system, and therefore, is not currently provided, space has been left
available, should the installation of a pH adjustment system become
necessary.

Granular Activated Carbon (GAC) Systems
After the influent groundwater is dosed with the iron sequestering agent, the flow is
divided and directed into three, two-vessel liquid phase GAC units. Each GAC unit
contains two GAC vessels, which are normally operated in series. The three units are
normally operated in parallel. Operational flexibility is provided by valves and piping to
re-arrange the series or parallel configuration of the units and GAC vessels. The shop
drawings are included as Appendix P.

9



The GAC vessels were installed on a concrete pad near the southwest side of
Garage No. 2. Each two-vessel unit is connected by a common valve rack
positioned between the vessels.



Heated, pre-engineered and lockable enclosures with continuous temperature
monitoring capabilities were installed around each valve rack for to protect
against freezing. The valve racks also contain differential pressure gauges.



Each GAC vessel has three sample taps to be used for carbon breakthrough
monitoring. Railed stairs and platforms provide access to each sample tap.
Additional sample taps are provided for raw water and treated water access at
various locations throughout the system.



A heat tracing system was installed on the sections of the water piping and the
GAC system that could contain standing water during a system shutdown, and
was not located within the heated enclosures. Further discussion of the heat
tracing system is included in Section 3.1.2.



A discussion of the normal GAC system operation and of the carbon change-out
procedures are detailed in the O&M Manual and Standard Operating Procedures,
which are included as Appendix B.

Support Systems
Ancillary system components, such as the compressor system, backwash and service
water, and blow-off provisions, are discussed below.


Compressor
Carbon change-outs require an air compressor to supply motive air for supplying
and removing the GAC vessel carbon. An air compressor is housed in Garage
No. 2 for use during carbon change-outs, as an alternative to the truck-mounted
blower, in an effort to reduce the impact on community noise levels.



Backwash and Service Water
A new connection to the city water main on the property at 109th Avenue between

10

178th and 177th Streets was provided and equipped with a new backflow
preventer. A hydrant was installed in the truck loading area, west of the GAC
units, to supply water during carbon change-outs.


Blow-Off Sump
A new blow-off sump for treated water and backwash wastewater was located
adjacent to the GAC units, and a new connection was made to the existing 54 inch
storm sewer in 177th Street. The blow-off sump will also provide some aeration of
the treated water being discharged to the sewer.

Design Criteria
Design criteria for the Station 24 GWET are summarized in Table 1.
Table 1: Design Criteria for GAC System at Station 24
Parameter

Units

Value

Design Flow

gpm

900 to 1,550

pH

SU

6.2 – 7.0

Maximum PCE concentration

mg/L

18,000

Iron

mg/L

6

Manganese

mg/L

0.7

-

Storm

Number of units

-

3

Number of vessels per unit

-

2

Diameter of vessel

ft

10

Maximum overall system height

ft

19’-2 ½”

Typical bed depth

ft

8.9

Carbon grade

-

Reactivated, pH stabilized(1)

Carbon mesh size

-

8 x 30

Raw Water Conditions

Treated Water Discharge
Receiving sewer
GAC Vessels

Volume of carbon bed

ft

3

700
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Parameter

Units

Value

lbs

20,000

Carbon grade

-

Reactivated, pH stabilized(1)

Carbon mesh size

-

8 x 30

ft3

700

Mass of carbon per vessel

Volume of carbon bed
Operating Parameters
Empty bed contact time per vessel

mins

10.72
2

Hydraulic loading per vessel

gpm/ft

6.58

Hydraulic loading per vessel

gpm

517

Receiving sewer

-

Storm

Desired bed expansion during backwash

-

Backwash Parameters

Backwash rate

gpm/ft

30%
2

12 – 14

Backwash flow rate

gpm

1,100

Maximum backwash duration for clean
bed

mins

45

Type

-

Submersible

Number

-

1

Motor

-

Variable Speed

gpm

400 to 900

Total dynamic head

ft

47 – 137

Horsepower

hp

40

Air flow rate

cfm

102

Operating pressure

psi

125

Horsepower

hp

25

-

To be determined (TBD)(2)

mg/L

TBD(2)

gpd

TBD(2)

-

2

gal

2,500

Recovery Well No.1and 2 Pump

Design capacity

Air Compressor

Sequestering Agent
Chemical
Estimated dose
Estimated usage rate
Number of storage tanks
Storage tank capacity, each
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Parameter

Units

Value

days

50 to 138

Feeder type

-

Diaphragm Pump

Number of feed pumps

-

3 (2 duty + 1 standby)

gpd

0.2 to 192

-

Raw water at recovery wells

Storage capacity

Feed pump capacity, each
Feed point

Raw Water pH Adjustment (if necessary-not supplied currently) (3)
Chemical

-

Phosphoric Acid

Activity

%

36

mg/L

40

gpd

200

-

1

gal

5,500

days

28

Feeder type

-

Diaphragm Pump

Number of feed pumps

-

3 (2 duty + 1 standby)

gpd

10 to 100

-

Raw Water

Estimated dose
Estimated usage rate at design capacity
Number of storage tanks
Storage tank capacity
Storage capacity

Feed pump capacity, each
Feed point

Treated Water pH Adjustment (if necessary-not supplied currently) (3)
Chemical

-

Caustic

Activity

%

25

mg/L

20

gpd

150

-

1

gal

5,500

days

37

Feeder type

-

Diaphragm Pump

Number of feed pumps

-

2 (1 duty + 1 standby)

gpd

5 to 50

-

Treated Water

Estimated dose
Estimated usage rate at design capacity
Number of storage tanks
Storage tank capacity
Storage capacity

Feed pump capacity, each
Feed point
Note:

1) pH-stabilized carbon can greatly minimize elevated pH conditions that can occur
during initial operations following carbon replacement.
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2) TBD – To be determined. Initial sequestering agent dosing was based on pilot testing
performed from June 9, 2003 to July 2, 2003, using Redux™ 330. During start-up
testing performed as part of the SYSOPS construction contracts, it was determined that
the sequestering agent formulation should be further optimized to improve sequestering
performance and operation and maintenance costs. Optimization testing was performed
as part of the three-month operations, conducted by NYSDEC’s engineering
consultant URS, Inc. from July to November 2012 under a separate contract with the
NYSDEC.
3) Raw and treated water pH adjustments were not a part of this contract. The dosages of
acids and bases and were solely used to allocate future space requirements. These
dosage rates are to be confirmed through operational experience, if deemed to be
necessary based on iron fouling issues or treated water pH excursions from the State
Pollution Discharge Elimination System (SPDES) Equivalent limits.

3.1.2 Control Systems
A detailed discussion of the GWET system controls is provided in the Station 24 O&M
Manual in Appendix B and is also depicted in the as-built drawings in Appendix C. A
brief summary of the control and communication systems that were installed is provided
below:


Well Pumps
Each well pump is manually controlled from its respective VFD panel, and can be
monitored from the process monitoring panel. Individual pumps will shut down
upon detecting a motor overload (field-adjustable setpoint), motor over
temperature (field-adjustable setpoint), VFD fail alarm, or if the associated
sequestering agent feed pump is not running. Pumps will also shut down upon
sensing a high discharge pressure alarm (field-adjustable setpoint).



Sequestering Agent Feed System
There are three sequestering agent feed pumps. Pump No. 1 feeds Recovery Well
No. 1 and Pump No. 2 feeds Recovery Well No 2. Pump No. 3 is a swing pump,
capable of serving either well via manual selection at the pump’s location control
panel. Manual start and stop operation of the chemical feed pumps is controlled
from each pump’s local control panel. The dosage is controlled through stroke-
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length adjustment at each pump’s local control panel. All status and monitoring
signals are sent to the process monitoring panel. In addition, the containment
sump and leak detection manhole located in Garage No. 2 are each equipped with
a high level alarm switch. Individual chemical feed pumps shut down if the
associated well pump is not running, or if the discharge pressure exceeds the rated
pressure (60 psi) by 35%. Both chemical feed pumps shut down if the
sequestering agent tanks are at a low level.


Chemical Fill Station
The fill station is equipped with a containment area and a sump with a manually
operated valve and lever. This valve must be closed prior to a chemical delivery
to contain any possible spills and prevent them from entering the storm water
sewer. Any spills would then be removed with a vacuum truck. After the
completion of a chemical delivery without any spills, the valve must be reopened
to allow a path for storm water to flow into the storm water sewer. Each chemical
storage tank is equipped with an ultrasonic level detector which sends chemical
level information, high level and high-high level alarms to the fill station control
panel.



GAC System
All GAC system valves are controlled manually during normal operation as well
as during carbon change-out and backwash procedures. Each GAC system is
equipped with inlet, discharge, and differential pressure gauges. Monitoring
alarms are located at the process monitoring panel for high differential pressure
across any of the six vessels, as well as low temperature alarms for the pipe rack
enclosures. Each vessel has three sample taps for monitoring VOC adsorption and
treatment system performance.
The backwash sequence is partially automated. GAC system valve racks are
manually positioned and the pushing of button on the process monitoring panel
initiates the opening of a motor-operated valve on the backwash supply header.
This valve modulates to achieve a field-adjustable backwash flow setpoint. A
flow meter was installed to monitor and control the backwash supply water, and
the backwash flowrate is displayed on the process monitoring panel.
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The heated enclosures around the GAC valve racks have alarms that, when
activated, are displayed on the process monitoring panel.
Heat tracing is included on the portion of the GAC system and water piping that is
outside of the valve rack enclosures and has the potential to contain standing
water; the system is equipped with two thermostats, for redundancy. When the
primary thermostat detects ambient air temperatures below 50°F, the system will
supply power to the heat trace wiring to heat the piping. Should the primary
thermostat fail, there is a secondary thermostat, which the system will use for
temperature regulation. A control panel for all heat tracing is located in Garage
No. 2.


Electrical System
A Con Edison transformer and a power meter were installed on site to deliver
electricity to the GWET. This power supply is dedicated to the extraction and
treatment system. Separate power supplies service the other portions of the site.



Telemetry System
Critical alarms, which are displayed on the process monitoring control panel, can
also signal the alarm auto-dialer, which can transmit the alarm signals to any
phone numbers programmed into the system.

3.1.3 Civil/Site Work
Six GAC vessels were installed on a reinforced concrete pad near the southwest wall of
Garage No. 2, an area which was formerly a parking area for diesel vehicles. The civil
and site work completed as part of the GWET is briefly summarized below:


Fencing
Previously existing fencing in the project area was removed to facilitate truck
access to the GAC vessels and create additional parking areas on the site. A new
fence was installed around the GAC system to control access.
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GAC Truck Access
Truck access is required along the northern and eastern side of Garage No. 2 to
service the GAC vessels. Triple compartment trailer trucks are typically used to
replace spent carbon with fresh carbon, and are often equipped with a
displacement blower to use in loading and unloading the GAC. Garage No. 2 is
equipped with an air compressor system to be used when offloading GAC in lieu
of a truck’s blower, to reduce noise pollution in the area.



Chemical Truck Access
Chemical trucks will enter the site from 180th Street and park along the northwest
side of Garage No. 2 on the chemical containment pad. This area was partially
occupied by an office trailer that was demolished during construction. The
existing asphalt in this area was in poor condition, and was replaced. The concrete
truck containment pad is 225 square feet, and slopes toward an outlet that leads to
the storm water sewer. When in use, the containment pad’s outlet valve must be
closed, to prevent any chemicals that could be spilled from exiting the
containment area. In case of a spill, a vacuum truck will need access to the
chemical containment pad to remove the chemicals.



Well Enclosures
The existing enclosure for Recovery Well 1 was removed. Recovery Wells 1 and
2 were provided with heated enclosures to protect the pumps from the elements,
and for noise attenuation.



Parking Relocation
Garage No. 2 had 12 electrical outlets that powered engine heaters for the diesel
trucks that had used this area for overnight parking. This area was relocated from
the southwest side of Garage No. 2, along with the electrical outlets, to the
northeast side of Garage No. 1, to allow for the placement of GAC vessels along
the southwest side of Garage No. 2.
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Storm Sewer Connection
A blow-off sump was constructed adjacent to the GAC system to allow treated
groundwater and waste backwash water from the GAC vessels to discharge into
the existing storm sewer in 177th Street.

3.1.4 Electrical System
New electrical service was installed, which consists of the following components:


New 2.3 kV primary single radial service that terminates at a 2.3 kV-208/120V
pole-mounted transformer provided by Con Edison. Con Edison also provided
secondary service conductors, conduit, and wiring to a property line box that was
installed by MHC, who provided the required secondary service splicing in this
box.



Secondary service conduits were routed underground and terminate at a
switchboard located in the existing Booster Pump Building. The switchboard is
composed of individual feeder circuit breakers, a main breaker and a Con Edison
metering cabinet.



There is a VFD panel for each well located in the Booster Pump Building.

A single-line diagram showing the as-built electrical system is shown on the SYSOPS
13E As-Built Sheet E-02 in Appendix C.
3.1.5 Demolition and Building Modifications
Demolition and building modifications completed as part of this project are summarized
below:


Garage No. 2: Wall penetrations within the west wall of the garage were provided
to accommodate chemical feed piping, compressed air, electrical conduit, and
instrumentation wiring.



Booster Pump No. 2: Modifications include the demolition of existing lockers,
removal of interior walls, removal and replacement of a personnel door in the east
side of the building with a new double access door on the north side of the
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building, relocation and demolition of utilities, installation of a new floor, and
floor penetrations provided to accommodate piping and conduit wiring.
3.1.6 Project Chronology
Prior to the GWET construction, additional studies and monitoring activities were
performed at this location, as briefly described in Section 1.3. Planning and design work
for this project began in 2002, with design services continuing through construction.
Bidding occurred in 2007, with contracts awarded to UTB and MHC. Site preparation
and construction occurred at Station 24 from the spring of 2009 until the spring of 2012,
during which period MPI provided design services during construction (DSDC), as
further detailed in Section 3.3.1. System tests were separately conducted through a sevenday and three-month durations through the winter of 2012.

3.2 GOVERNING DOCUMENTS
This section discusses the governing documents that delineate responsibility for the site
and areas of system construction.
3.2.1 State Assistance Contract and Amendments
SAC C303481 between the NYCDEP and NYSDEC assigns responsibility for the design,
construction, and three-month (at minimum) start-up period to the City of New York
(NYC). The full responsibility for site management, including operation, maintenance,
and monitoring of the completed remedy was assigned to the NYSDEC. Furthermore, the
NYSDEC agreed to reimburse NYC for the actual engineering and construction costs for
implementing the OU2 remedy described in the February 2002 ROD, in an amount not to
exceed $6.5 million. SAC Amendment No. 1 revised the document to increase the
maximum project reimbursement by $375,000 (to $6.875 million) and 184 calendar days,
to account for unforeseen work encountered during the remedial construction. SAC
Amendment No. 2 revised the document to increase the maximum project reimbursement
by $1.321 million (to $8.196 million) and 365 calendar days, to reflect actual engineering
and construction costs. The SAC and amendments have been included in this report as
Appendix Q. A project cost summary is included as Appendix M.
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3.2.2 Site Specific Health & Safety Plan (HASP)
A site-specific HASP, for the protection of people in the vicinity of the site during and
after the construction, was prepared for the NYCDEP’s general contractor, UTB and for
the NYCDEP’s electrical contractor, MHC, by a certified health and safety professional,
Environmental Energy Associates of Farmingdale, NY, in March 2009 and in December
2008, respectively. Both NYCDEP contractors provided a set of practices to implement
before, during, and after construction, to identify, assess and correct hazards, as well as
plans to counteract and eliminate unsafe practices by workers.
The HASPs were written to comply with the requirements of the Occupational Health
and Safety Administration (OSHA) Construction Industry Standard (29 CFR 1926),
General Industry Standard (29 CFR 1910), including 29 CFR 1910.120, where
applicable, and NYCDEP Environmental Health and Safety Policy and Procedures. All
contractors were responsible for the health and safety of safety of their own employees,
the public and all other people in the vicinity of the work. The contractors’ HASPs have
been included as Appendix D. Environmental Energy Associates was on site to monitor
air quality, when needed. These reports have been included as Appendix W.
3.2.3 Quality Control / Quality Assurance
QA/QC procedures were implemented through the design. This section describes the
specific policies, objectives, organizational structures, functional activities and QA/QC
activities designed to achieve the project quality objectives. A delineation of the roles and
responsibilities of NYCDEP and NYSDEC contractors, engineers, and construction
managers are discussed in detail in Section 3.3.1.
QA/QC procedures were incorporated into the construction contract, and contained
product quality requirements for construction materials and equipment. Minimum
qualifications, source quality control, factory testing, and field testing requirements were
included in the contract documents. The contractor was required to submit shop drawings
for construction materials, equipment, and testing protocols for review and approval by
Malcolm Pirnie prior to delivery and installation. The construction manager provided
inspection services to confirm that delivered materials and equipment were consistent
with the approved shop drawings and contract documents. A brief summary of the
QA/QC procedures used during this project are discussed below:
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Factory Testing
Factory testing was required for several components of the GWET system. The
chemical metering pumps, heating, ventilation and air conditioning system and
the instrumentation and control systems were required to pass a factory inspection
and meet the minimum factory test requirements, as listed in for each component
in the construction documents.



Field Testing
Field testing was required to confirm material conformance to the approved shop
drawings, the proper operation of equipment, and to assure the quality of the
construction. The following field tests were required:
o Leakage and pressure testing for new piping and appurtenances
o Concrete testing


Compressive strength test – a minimum of three test cylinders from
each truck load (8 cubic yards) at an approved testing laboratory.



Slump test – one test per truck load of concrete, to be performed in
the presence of the resident engineer.



Air content test – performed on samples taken for the compressive
strength test.

o Field testing of individual system components (e.g., valves, GAC system,
instrumentation)
o Performance testing of the chemical feed pumps, well pumps, GAC
system and backwash system


Seven-Day System Field Testing
All systems, such as the chemical feed pumps, vertical turbine pumps with VFDs,
GAC systems, switchboards, control panels and interlocks, were required to be
tested individually and as a whole, while meeting the following stipulations:
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o Variable capacity equipment was required to be operated over the full
capacity range and at a minimum of 3 intermediate points for at least 30
minutes at each point.
o Multiple equipment groupings were required to be operated both
individually and together, up to the maximum capacity of the system.
o Headered and cross-connected groups of equipment were required to be
operated using all connection combination.
o All pieces of equipment, including standby units, were required to be
tested.
o Each operating unit was required to be operated for at least one hour
alone, and for four hours as a system, at maximum capacity after reaching
stable operating conditions.
o All equipment, interconnecting piping and accessories were required to be
checked for leakage and their specified rate performance capability.
Instrumentation and controls were required to be tested as part of the
equipment to which they relate.
o All modes of operation and control and all combinations of equipment in
service were required to be tested.


Field and Laboratory Sampling and Analysis
Samples were collected for hazardous materials abatement work (i.e., asbestos,
mercury, and lead) as well as for testing of process water generated during
construction start-up activities of the mechanical treatment systems (e.g., well
development recovery water, GAC backwashing and forward flush, system
acceptance test). Field and laboratory QA/QC requirements were specified in the
contract documents. Soil sample protocols are discussed in greater detail in
Section 3.4.
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3.2.4 Soil and Materials Management Plan


Soil excavations
Excavated soil was stored on site in dumpsters or between two layers of tarps, in
accordance with Specification 02317G. Stockpiled soils were tested for
contaminants to determine their suitability for reuse at Station 24, at the following
frequencies:
o One grab sample every 100 cubic yards (cu yds)
o One composite sample every 500 cu yds
o Volatile and Toxicity Characteristic Leaching Procedure (TCLP) volatile
grab sample every 100 cu yds
o Total petroleum hydrocarbon and diesel hydrocarbon grab sample every
100 cu yds.

3.2.5 Stormwater and Sedimentation Plan


A Stormwater and Sedimentation Plan (SSP) was developed by UTB and
approved by Malcolm Pirnie in June, 2009. All aspects of the SSP were in
conformance with specification 02371G and the requirements set forth in the most
recent version of the New York State Standards and Specifications for Erosion
and Sediment Control.



The plan included the construction of silt fences and installation of straw bales to
prevent the migration of contaminated stormwater and sediment and either a
cover of tarps or clean fill on top of exposed soils. The control of visible dust
caused by work operations and moving vehicles was accomplished by the
application of water on exposed soils by NYC staff, as needed. Noise
minimization, odor control, and air pollution prevention measures were
implemented in accordance with the latest NYCDEP and OSHA standards, as
well as applicable federal, state, and city regulations. The SSP is included as
Appendix K.



The silt and sediments that accumulated behind the straw bale berms or silt fences
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were disposed of off-site in accordance with applicable federal, state, and city
regulations as per specification 02371-1.09C. The SSP designated a specific area
for decontamination.


The soil disturbance that was not part of a routine maintenance activity for the
GWET construction was determined to affect less than one acre. Therefore a
SWPPP was not considered necessary under the governing SPDES General
Permit for Storm Water Discharges from Construction Activity (GP-0201), and
was not developed as a part of the construction contract.

3.2.5 Contractor’s Site Operation Plans
The design engineer, Malcolm Pirnie, Inc., reviewed plans and submittals for this
remedial project and confirmed that they were in compliance with SYSOPS-13G and
-13E.
3.2.6 Community Participation
To promote the involvement of the community in this project, a community outreach
program was developed and implemented by the NYCDEP during the planning phase of
the project. A Citizens Advisory Committee and a Science Advisory Committee were
formed to provide guidance on health, environmental, technical, and aesthetic issues. In
addition, small group meetings and a series of informal open houses were conducted to
present project information, gather input and answer questions from the community, and
encourage community participation. Fact sheets and informational material were sent to
individuals and organizations on the project mailing list. This material was also available
on the NYSDEC’s website and distributed at group meetings, libraries and churches in
the community.

3.3 REMEDIAL PROGRAM ELEMENTS
3.3.1 Contractors and Consultants
As discussed in Section 1.2, the electrical work at Station 24 was performed by MHC
while UTB was the general contractor responsible for civil, structural, process
mechanical, plumbing and instrumentation. UTB had several sub-contractors who
performed various aspects of site preparation and construction. The work of sub-

24

contracting firms involved is summarized in Table 2. Copies of the contractors’ certified
payroll documents are included as Appendix T.
Through a contract with the NYCDEP, Malcolm Pirnie provided design, bid assistance,
DSDC, and start-up services. Tucker, Young, Jackson, Tull (TYJT) was a subconsultant
to Malcolm Pirnie, providing civil and site work design services. Malcolm Pirnie’s design
engineer was Seth Schneider, and design project manager was Nabeel Mishalani. TYJT’s
design project manager was Henry Smart. Tom Lane was the Engineer of Record for
Malcolm Pirnie’s design services, while Henry Smart was TYJT’s Engineer of Record
for the design phase. Malcolm Pirnie’s DSDC project manager was Joyette Tyler. Seth
Schneider of Malcolm Pirnie is the Engineer of Record for the construction phase. The
DSDC provided by Malcolm Pirnie included the review of shop drawings, attendance at
the monthly progress meetings, monthly report preparation for the NYCDEP, request for
clarification (RFC) and request for information (RFI) responses, attendance during field
testing to confirm compliance with the contract requirements, and change order
development.
Construction oversight was carried out on the behalf of the NYCDEP by Shaw, whose
resident engineer for this project was Daniel Chen. Daily inspection reports are included
as Appendix F. The NYCDEP project managers included William Yulinsky, Venetia
Barnes, Keith O’Hara, and Jonathan Hoffman. Shaw’s services included field inspection
services, project documentation and control, monitoring of health and safety requirements
on site, conducting the monthly progress meetings, design, and construction management
meetings, coordinating operations and corresponding between the NYCDEP and its
contractors, overseeing field testing activities, and resolving disputed work issues. The
monthly job site meetings were held with representatives of the NYCDEP, Shaw,
Malcolm Pirnie, the NYSDEC, and both MHC and UTB. At these meetings, the progress
schedule was confirmed or updated, and the progress of activities underway and an
overview of those that had not yet commenced were discussed. Meeting agendas and
minutes are included as Appendix V.
The agreement between the NYCDEP and the NYSDEC is more fully discussed in
Section 1.2. The NYSDEC also contracted liaison services, provided by CSM
Engineering, as a subcontractor to Malcolm Pirnie, whose field representative, Richard
Torres, was also present on-site during the GWET system construction at Station 24.
These daily reports are included as Appendix G.
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Table 2: Contractor and Sub-contractor Task List
Company
AC Schultes

Description




Drilled wells, took soil samples and performed soil
tests
Prepared soil wastes for removal and moved liquid
wastes into frac tank
Installed pumps on the recovery wells

Aggregate Plus



Backfilled pipelines

Allied Meter Service,
Inc.



Calibrated the water meter

American Analytical
Laboratories (AAL)



Collected and tested water samples for mercury and
solids

Apco Corp.



Installed pipe insulation

Atlantic Crane Co.



Moved the GAC vessels onto the GAC pads

Baker Tank



Removed the rental frac tanks

Bye Bye Birdie



Replaced bird netting

Calgon



Provided delivery of GAC, as well as removal and
disposal services for spent GAC

Carlo Lizza



Installed a new asphalt base at the north end of the site.

Ceclone Trailers



Removed older trailers from the site

CSM Engineering



Subcontractor to Malcolm Pirnie providing fieldliaison services to NYSDEC

Elliot Truck Line



Provide removal and transportation of spent GAC from
the Station 24 site to Norit Americas

Environmental Energy
Associates



Wrote the HASPs and performed air monitoring

ETASC



Performed monthly health and safety inspections

Garden City Irrigation




Spread topsoil and grass seed on the area around
Recovery Well #2
Installed a temporary irrigation system

Garden City Nursery



Replaced dead arborvitae

H.J. Martin Associates,
Inc.



Installed the temporary wiring of the trailers

Industrial Mechanical



Tested HVAC units in the Booster Pump Building

Island Wide Photo



Took 20 site photographs in April, 2009
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Company

Description

K&G Power Systems



Led a training session and performed as air compressor
test

Kosuni Engineering



Performed soil compaction tests.

Madhue Contracting, Inc.



As the electrical contractor, installed the electrical lines
and tested and tested the electric monitoring systems

Malcolm Pirnie, Inc



Performed design work and services throughout the
duration of the project

Mar Sal Plumbing and
Heating



Site preparation, involving connecting the sewers to the
trailers, and piping to the GAC vessels

Norit America



Provided removal and disposal of spent GAC.

North Shore Crane Co.



Lifted and placed the GAC vessels on the GAC pad.

Offshore Electrical



Installed data point boxes at the job trailers

Oehler Excavation



Excavated test pits to verify utility lines and site
preparation, including fencing demolition

Parkline Maintenance,
Inc.



Vacuumed the rain from the FRP tank used for
Recovery Well #2 development

PCS Instruments



Performed a PLC Panel and wiring check

Redux



Conducted iron sequestering agent field testing

Robell Painting



Painted the piping in Wells 1, 2 and the booster pump
building

Sal C Machinery Movers



Installed the iron sequestering agent storage tanks.

Satin American



Conducted ground resistance testing

Severn Trent



Performed chemical testing

Shaw



Provided resident engineering services throughout the
duration of the project

TC Corp



Added insulation at the trailer

Tectonic Testing Lab



Picked up and tested concrete cylinders

Tesuri Engineering



Performed asphalt density testing

Tetrasolv Filtration



Installed the GAC valve enclosures

Triumvirate
Environmental



Removed hazardous materials containing lead to a
disposal site

Universal Testing



Collected samples of the lay-down area’s soil and
performed a full TCLP test on samples suspected of
lead contamination
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Company

Description

UTB, Inc.




As general contractor, oversaw various subcontractors
Performed site prep, excavation, system hookups and
testing

William Scottsman



Supplied and delivered job trailers

Vincent Piro



Performed surveys of several sections of Station 24

3.3.2 Site Preparation
A pre-construction meeting was held with the NYCDEP, NYSDEC and all contractors on
July 29, 2008, after this meeting, the contractors began to provide their submittals for the
initial site preparation, which involved the following activities:


Removal of the existing fence from the western border of Station 24



Relocation of the existing containers and the replacement of the old trailers with
new trailers



Removal of the existing office utilities



Providing the necessary connections to new utilities. Soil was excavated to
connect new utility lines to those already existing at the site, and was used as
backfill at a later date.



Removal of the existing enclosure around Recovery Well #1



Clearing of the existing grassed area on the north-western portion of the property



Removal of several portions of the existing asphalt surface, as it was in a poor,
broken-up condition

A NYSDEC-approved project sign was erected at the project entrance and remained in
place during all phases of the remedial action.
Table 3 contains a list of permits obtained from several regulatory agencies, such as the
NYSDEC, NYCDEP, United States Environmental Protection Agency (USEPA), New
York City Department of Buildings (NYCDOB), and Fire Department of New York
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(FDNY), which are included in Appendix E. Other non-agency permits relating to the
GWET construction are also provided in Appendix E.
Table 3: List of Operating Permits at Station 24
Agency

Permit
Long Island Well Permit Equivalent
Chemical Bulk Storage Permit

NYSDEC

Spill Prevention for Hazardous Substance Storage
Systems
SPDES Permit Equivalent

USEPA

Hazardous Waste Generator Permit
1 ½” water meter in Garage No. 2 Permit

NYCDEP

Reduced pressure zone device (backflow preventer)
in the Booster Pump Building Permit
Sanitary Sewer Permit
Hazardous Chemical Tanks Permit
Certificate of Fitness for Hazardous Materials

FDNY
Compressor Permit
Certificate of Fitness for Compressor Operator
NYCDOB
Obtained by UTB
(Non-agency Permit)
Obtained by UTB
(Non-agency Permit)

Office Trailers Permit
Groundwater Electric Meter

Construction Manager Trailer
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3.3.3 General Site Controls


Site Security
Site security was provided by UTB and MHC, as well as the NYCDEP. The
NYCDEP controlled access to Station 24 with fencing and by staffing a security
guard at the main site entrance. UTB and MHC provided additional fencing and
security locks, where necessary, to protect equipment and materials being stored
on site.
Physical barriers, including well-lit, temporary barricades, caution signs, orange
safety fencing and other means of notification, were erected around all open
excavations. Supplies were to be stored either outdoors or in storage facilities, as
appropriate to maintain a safe work site.



Job Site Record Keeping
Shaw, on behalf of the NYCDEP, was required to maintain and submit at monthly
progress meetings an audit report for the prior month which included the
following: the safety training held, equipment logs, records of the condition of the
work areas, safety records, accidents, OSHA recordable injuries and illnesses
including incidence rates, and an evaluation of the HASP, and any recommended
HASP modifications, if necessary.
When onsite, both the NYCDEP’s representative, Shaw, and the NYSDEC’s
liaison service provided by CSM Engineering as a subcontractor to Malcolm
Pirnie, prepared Daily Inspection Reports. These are included as Appendices F
and G, respectively.



Erosion and Sedimentation Controls
An erosion and sedimentation plan was prepared by UTB in accordance with the
construction documents. This plan was created to contain sediment, disturbed by
either construction activities or the weather, and prevent it from leaving the site.
A silt fence and straw bales were to be installed along the stockpile area located
near the intersection of Fern Pl. and 108th Rd., as well as along the mapped street
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bed of 109th Ave., angled towards the anticipated source of runoff. The
sedimentation control plan has been included in Appendix K.


Soil Screening Results
Soil screening results are discussed in Section 3.4.4.



Stockpile Methods
Soil stockpiles were to be covered with tarps and sprayed with water by NYCDEP
staff to prevent dust formation. To minimize the spread of contaminated soil, it
was required to be stockpiled both on a tarp and underneath a tarp. Soil samples
were taken to determine suitability for reuse as backfill; soil sample protocol is
explained more fully in Section 3.2.3.

3.3.4 Nuisance Controls


Dust Control
Water was used to prevent areas with exposed soil and the booster pump
demolition activities from forming dust. Air monitoring records are included as
Appendix W.



Truck Routing
All contractor and sub-contractor trucks (including tractor-trailers) were required
to use only the New York City Department of Transportation-designated or approved truck routes and NYCDEP-directed or -approved truck routes.



Responding To Complaints
Systems were established to allow complaints to be made and addressed, as
detailed below. One complaint was made to the NYCDEP Bureau of
Communications and Intergovernmental Affairs by the Brinkerhoff Civic
Association, regarding vibrations emanating from the frozen ground excavation
that residents could feel in their homes. The contractor afterwards monitored
noise levels during the remaining excavation of frozen ground.
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All contractor and sub-contractor trucks (including tractor-trailers) were required
to have a sign on each side and rear of the vehicle, identifying project
information, a unique truck identification (ID) number and a number to contact
with any complaints regarding the operation of the vehicle. No complaints were
recorded for any contractor vehicles involved in the construction of the Station 24
Remediation System OU2 during the project.
3.3.5 Reporting
Shaw’s resident engineer, Daniel Chen, and the NYSDEC’s liaison, Richard Torres of
CSM Engineering (a subcontractor to Malcolm Pirnie), prepared daily reports each day
that a contractor was on site. Shaw’s resident engineer and inspection staff were also onsite to provide construction oversight. The daily reports documented day, date, time,
hours active, weather (if applicable to the construction), personnel on site, and general
activities were summarized. Additional forms were attached, as needed, to provide a
continuation for the daily activity summaries, which were broken down by contractor.
Photographs, certificates, test reports and waste manifests were also included in these
reports. Daily reports prepared by the representatives of the NYCDEP and the NYSDEC
are included in electronic format in Appendices F and G. Air monitoring records are
included as Appendix W.
Digital photos are included in electronic format in Appendix L.

3.4 MATERIALS REMOVED (CONTAMINATED MATERIALS AND
MATERIALS REMOVAL)
When hazardous material was removed from Station 24, it was registered with the
generator ID No. NYR000074435. The laboratory test reports for waste characterization
are included in electronic format as Appendix H. Waste disposal manifests are included
as Appendix O.
3.4.1 GAC Removal and Disposal
GAC Vessel #6 was used to treat water during the construction and start-up activities,
prior to discharge to the sewer. The GAC within Vessel #6 had to be replaced twice
during construction activities. Before the carbon replacement in the GAC vessels, the
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water in the GAC unit was drained into the sanitary sewer, along with the water held in
the frac tank.
In 2011, Norit America provided spent GAC disposal services from GAC Vessel #6,
which was transported by Elliott Truck Line, Inc., to Norit America’s activated carbon
regeneration facility in Pryor, Oklahoma, EPA ID OKD987072006. In 2012, Calgon
Carbon provided GAC disposal services for 20,000 lbs of spent carbon from GAC vessel
#6, transported by Dart Trucking, registered with Standard Carrier Alpha Code No. 5854,
to their disposal facility in Cattlesburg, Kentucky. The aforementioned disposal sites
were approved by the engineer.
3.4.2 Lead Testing, Removal and Disposal
Testing was performed by AAL on samples collected May 13, 2009, at the following
three locations for the presence of lead.


Booster Pump Building, entrance



Booster Pump Building, 176th St., wall and interior window frame



Booster Pump Building, outside

The presence of lead was not measured above the detection limit in the sample taken
from the Booster Pump Building entrance, although it was detected in the samples taken
from the interior window frame of the Booster Pump Building’s 176th St. wall, and the
Booster Pump Building’s exterior.
Additional testing was performed by the National Environmental Laboratory
Accreditation Program-certified AAL on paint samples collected June 18, 2009, at the
following two locations for the presence of lead:


White wall



Small room blue paint

Paint from the white was not measured above the detection limit, while the blue paint
from the small room contained lead at a level of less than 0.01% by weight.
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Lead-based paint in the booster pump building required abatement during construction. In
September, 2009, M&N provided abatement services, removing building materials from
the Booster Pump Building comprising one door and six windows, totaling 128 square
feet of waste. Following the abatement, CIH provided one sample for a TCLP test.
Lead disposal services were provided in October, 2009. Triumvirate Environmental,
USEPA ID No. MAD985286988, transported one pallet of lead-containing waste to
CWM Chemical Services, USEPA ID NYD0049836679, of Model City, NY, to be
disposed of in accordance with the Code of Federal Regulations (CFR) 40 CFR
268.7(a)(2). Triumvirate Environmental also transported five 55-gal drums of leadcontaining waste to Triumvirate Environmental, LLC, USEPA ID NYD077444263, in
accordance with 40 CFR 268.7(a)(2).
3.4.3 Asbestos Testing
Tests were completed under SYSOPS-13G for asbestos-containing materials. AAL subcontracted asbestos testing to Enviroscience Consultants, Inc. of Ronkonkoma, NY. Two
samples taken on June 18, 2009 resulted in no detection of the presence of asbestos above
the laboratory reporting limit.
3.4.4 Mercury Testing, Removal and Disposal
Soil samples were collected from the following two locations at the Station 24 site on
May 13, 2009, for mercury analysis:


SW Garage No. 2 drywell



Booster Pump Building floor

Testing by AAL showed levels of mercury in each sample, less than 0.3 milligrams per
kilogram (mg/kg) -dry. The sample collected from the southwest Garage No. 2 drywell
was above the NYSDEC Technical & Guidance Memorandum for mercury. The source
of the mercury is not known but may have leaked from mercury-containing monitoring
equipment previously stored in the building. Soil from the drywell of Garage No. 2 was
removed and backfilled with clean fill and cover.
Two additional samples were collected on May 13, 2009 from the following locations:
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Booster Pump Building concrete



Booster Pump Building entrance

In the concrete sample collected from the Booster Pump Building, mercury was detected
at a level of 3.79 mg/kg-dry. The sample taken from the Booster Pump Building
Entrance was detected a level of 2.36 mg/kg.
One sample was collected on May 15, 2009, and another on May 26, 2009, by AAL.
Three samples were collected on June 18, 2009 from the following locations in the
Booster Pump Building:


Outside door



Small room blue paint



Floor

The outside door and blue paint in the small room of the Booster Pump Building detected
mercury at levels of 2.05 and 7.01 mg/kg, respectively. A TCLP analysis was performed
on the sample from the Booster Pump building floor, which did not result in the detection
of mercury.
A soil sample from the excavated drain near the GAC pad area was collected on July 30,
2009, and tested by AAL, and contained detectable levels of mercury.
The mercury-containing soil from the drywell of Garage No. 2 was removed and was
backfilled with clean fill and cover.
3.4.5 Polychlorinated Biphenyl (PCB) Testing
Additional testing was performed by AAL at the following locations on paint samples
collected June 18, 2009, for the presence of lead:


White wall



Inside window
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Outside door



Small Room blue paint

Arochlor 1260 was detected in the white wall, inside window, and Small Room blue
paint. Arochlor 1016 was detected in the white wall. Arochlors 1221, 1232, 1242, 1248
and 1254 were not detected in any of the samples.

3.5 REMEDIAL PERFORMANCE/DOCUMENTATION SAMPLING
3.5.1 Seven-Day Start-Up Test
Following construction of the GWET, start-up and system testing was performed to
confirm that the treatment system was functional and operating in accordance with
contract document requirements.
The Seven-Day Test was conducted from 7:30 AM on May 18, 2012 through 8:55 AM
on May 25, 2012. This test operated and monitored the system to demonstrate that it was
fully operational. All three GAC units were operated, and both recovery wells were used.
During this testing period, the following parameters were monitored:
•

Well pump flowrate and well pump speed, voltage, and current
These were recorded approximately every 2 to 4 hours, from the VFD Control
Panel located in the Booster Pump Building.

•

Water Table Elevation
The depth to water table was measured daily at both extraction wells.

•

GAC Differential Pressure
Influent and effluent pressure readings and differential pressure readings were
recorded for each GAC vessel approximately every 2 to 4 hours, from the
pressure gauges located in the valve manifold for each of the three GAC units.

•

Chemical tank levels and chemical dosage
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Chemical tank levels were recorded daily at the fill station control panel for each
tank. The chemical metering pump speed and stroke were recorded daily at the
pump head, and the chemical dosage rate was calculated.
•

Influent and effluent water quality
Samples were collected three times per day from each of the two wells and from
the influent and effluent of each GAC vessel. These were analyzed on-site for pH,
total iron, and ferrous iron. On the last three days of the 7-day test, samples were
taken from the two extraction wells and sent to AAL, for VOC analysis.

Overall, the system performed as anticipated. All parameters tested were within the
SPDES Equivalent Permit limits, included in Appendix E. Daily VOC data demonstrated
that the lead GAC vessels effectively removed PCE, trichloroethylene and cis-1,2dichloroethylene. However, the concentration of PCE in the untreated groundwater was
lower than the design water quality conditions. During the test, sequestering agent was
being added at a total rate of both wells approximately 13.4 gallons per hour. The feed
rate and chemical composition of the sequestering agent was modified multiple times
during the test in an attempt to optimize iron sequestration and chemical use. A more
detailed summary and analysis can be found in the Station 24 Groundwater Treatment
Facility Seven-Day System Acceptance Testing Results dated June, 2012, which has been
included as Appendix I.
3.5.2 Imported Backfill
Select fill provided by New York Sand and Stone, LLC, was approved and delivered on
site, from New York State Department of Transportation Source No. 10-29R. It met the
standard for ASTM International C-33 and New York State Department of
Transportation 703.02. Recycled concrete aggregate was delivered for the backfilling of
the utility lines and process water lines.

3.6 DEVIATIONS FROM THE CONSTRUCTION DOCUMENTS
Construction documents governing the construction of the Station 24 GWET system were
completed in accordance with the NYSDEC and NYCDEP agreements SAC No.
C303481, SAC Amendment No. 1, and SAC Amendment No. 2. Deviations from the
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construction documents, Contract SYSOPS 13G and SYSOPS 13E are documented in the
28 change orders listed in Table 4. Deviations are generally the result of site conditions
that were unknown prior to the GWET design, and cost overruns on unit price items.
Copies of the change orders listed in Table 4 are included as Appendix J.
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Table 4: Change Order Summaries
Change Order
Number
13G-01

Change Order Title

Change Order Summary

Cost

Blow Off Sump Discharge Pipe

Rectify a cast iron pipe diameter differential.

$21,319.26

Moved the diesel truck charging stations from Garage No. 2.

$7,299.12

GAC Sampling Valves and

Sampling valves were added to prevent the need to capture and

$268,001.96

Drain Revisions

dispose of water flushed during sampling operations. Site

Revisions
13G-02

Electrical Receptacles
Relocation

13G-03

Connection Permits were obtained from the Bureau of Water
and Sewer Operations for three connections - the emergency
eyewash and shower drain, the truck containment area drain and
the booster pump building floor drain. Changes were required
as part of these Site Connection Permits, which were not
initially envisioned to be necessary.
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Change Order
Number
13G-04

Change Order Title

Change Order Summary

Cost

Chemical Storage Area

To conform to the International Building Code adopted post-

$69,469.90

Revisions

design, a water heater was added to the chemical storage area to
provide tepid water to the emergency eyewash and shower. The
water piping was modified to accommodate the water header,
and a set of stairs was replaced with a ladder to create more
space within the building.

13G-05

Well Pump Enclosure Revisions Modified the well enclosure to increase noise attenuation.

$60,168.00

13G-06

Additional Pavement for Pipe

Provide pavement to restore trench excavations to prior

$270,763.43

Tranches

conditions.

Disposal of Hazardous

Additional groundwater samples were taken.

Demolition Debris and Water

Disposal services for mercury and lead-containing hazardous

Sampling

wastes.

Cost Overruns (OR)

The line item prices of several items were increased, generally

13G-07

13G-09

$69,657.00

$50,769.98

due to the increased duration of construction activities.
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Change Order
Number
13G-OR-011

13G-OR/UR-01

Change Order Title

Change Order Summary

Cost

Overrun to Allowance Item

Field changes to extend the Recovery Well No. 2 sump and

$3,000.00

G-UP-1

casing.

Revision to Change Order 13G-

Revised the cost based on unit price OR and UR.

$260,000.00

A new pipe support system was added to support the piping

$60,387.57

OR/Underruns (UR)-001
13G-012

Booster Pump Building

layout, as the existing Booster Pump Building structure was
insufficient to support these loads.
13G-OR-012

Cost OR to Unit Pricing Items

The line item prices of several items increased.

$21,797.25

Recovery Well #1

Iron deposits required well development, and a pumping test

$195,019.27

Redevelopment and Pumping

was conducted to document and benchmark current well yield

Test

and performance.

G-UP-5 Through G-UP-8
13G-013
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Change Order
Number
13G-OR-13

13G-15

13G-16

Change Order Title

Change Order Summary

Cost

Monthly Construction Manager

Covers the 18-month cost for maintaining the Engineer’s Field

$18,000.00

Trailer Service OR to G-UP-17

Office.

Booster Pump Building Floor

Booster Pump Building floor drain required a connection to the

Drain Connection

sanitary manhole.

1910 Health and Safety

Provide safety equipment, such as a sump pump in the

Inspection Issues

Sequestering Agent Secondary Containment Area and confined

$44,220.40

$5,000.00

space signs.
13G-17

13G-19

Stations 22 and 52 Deleted

Deleted scope of work relating to Stations 22 and 52; contract

Contract Work Credit

credit provided.

Recovery Well Heaters,

Provide recovery well enclosures with heat and install

Fencing and Radio

additional fencing to prevent unauthorized access to the GAC

Communication

sample valves. Modify autodialer system to

($26,899.58)

$45,098.93
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Change Order

Change Order Title

Change Order Summary

Cost

Electrical Receptacles

Additional labor and materials to move the diesel truck

$18,079.62

Relocation

charging station from Garage No. 2.

Feeder Removal at the Booster

Removal of the buried and abandoned electrical cable in lieu of

Pump Building

abandonment in place.

13E-03

ConEdison Service Cost

Additional utility connections were required.

$57,126.58

13E-04

RFI Resolutions

Address scope modifications.

$11,500.00

13E-06

Stations 22 and 52 Deleted

Deleted word to be performed at Stations 22 and 52.

($15,375.25)

Cost of some unit price items increased.

$2,679.00

Number
13E-01

13E-02

$1,719.69

Contract Work Credit
13E-OR-01

Unit Price Overruns
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