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Disclosure Statement 

The laws of New York State require that the corporations which render engineering -
-

services in New York be owned by individuals licensed to practice engineering in the 
State. ARCADIS Geraghty & Miller, Inc. cannot meet that requirement. Therefore, all 
engineering services rendered to Lockheed Martin Corporation in New York are being 
performed by GM Consulting Engineers, P.e., a New York professional corporation 
qualified to render professional engineering in New York. There is no surcharge or- extra expense associated with the rendering of professional services by GM Consulting 
Engineers, P.C. 

- ARCADIS Geraghty & Miller, Inc. is performing all those services which do not 
constitute professional engineering and is providing administrative and personnel 
support to GM Consulting Engineers, P.e. All matters relating to the administration of- the contract with Lockheed Martin Corporation are being performed by ARCADIS 
Geraghty & Miller, Inc. pursuant to its Amended and Restated Services Agreement 
with GM Consulting Engineers, P.c. All communications should be referred to the - designated project manager at ARCADIS Geraghty & Miller. 
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OU-1 Groundwater Treatment - System, 30% Design 

-
Former Lockheed Martin/Unisys Facility, 
Great Neck, New York 
NYSDEC Site ID #130045 

-
1.0 Introduction -
ARCADIS Geraghty & Miller, Inc. and its engineering subcontractor, GM Consulting 
Engineers, P.C. have been retained by Lockheed Martin Corporation (LMC) to perform -

-
remedial design (RD) services at the former Lockheed Martin Corporation/Unisys 
facility in Great Neck, New York (Facility). The Facility occupies approximately 94 
acres in Nassau County, and is situated in the Village ofLake Success and the Town of 
North Hempstead, New York. The RD activities are being conducted pursuant to 
Administrative Order on Consent (AOC) No. WI-0787-96-12, entered into by LMC - with the New York State Department of Environmental Conservation (NYSDEC) in 
1996. - This design report summarizes the background, objectives, design parameters, and 
preliminary conceptual operations of a proposed groundwater treatment system that is 
being implemented at the Facility for Operable Unit 1 (OU-1). The proposed OU-1 - groundwater treatment system consists of two groundwater recovery wells and a below
grade treatment structure housing a tower air stripping unit, vapor treatment system, 
system controls, and appurtenances. Alternative above-grade structures are also being - considered by LMC. Such structures will require approval of future property owners 
and are therefore not part of this 30% design. - Accompanying this design report is a 30% design drawing submittal that represents the 
illustrative portion of the engineering documents. - 2.0 Project Background 

In 1991, Unisys Corporation (a previous Facility owner) entered into AOC No. W-1-
0527-91-02 with the NYSDEC. The AOC required completion ofa Remedial 
Investigation/Feasibility Study (RIlFS) and implementation of Interim Remedial 
Measures (lRM) for soil and groundwater. The existing groundwater IRM was initiated -
in April 1993 and is comprised of a series of recovery and diffusion wells, liquid-phase 
granulated activated carbon adsorbers, and low-profile air strippers. The NYSDEC - divided the site into two operable units in 1995. OU-1 includes the 94 acre subject 
facility, while OU-2 consists of the immediately adjacent off-site areas. LMC and the 
NYSDEC entered into an AOC (No. W 1-0787-96-12) in 1996 for OU-1. The Record - of Decision (ROD) detailing the remedies selected for OU1 was signed by the 
NYSDEC on March 31,1997. 

-
- ARCADIS GERAGHTY&MILLER
 



-
- OU-1 Groundwater Treatment 

System, 30% Design 

Former Lockheed Martin/Unisys Facility, 
Great Neck, New York 
NYSOEC Site 10 #130045 -

-
LMC completed and submitted a detailed design for the OU-I treatment system in June
 
1998. Subsequent to this submittal, additional ground water modeling was conducted
 
in response to comments raised by the NYSDEC. This modeling demonstrated that the
 -

-
proposed system, while successfully capturing down gradient impacts, would spread
 
the plume in the upgradient direction. Based on this analysis, additional options were
 
analyzed in an effort to develop a more comprehensive approach to the remediation of
 

-
groundwater on site and off-site. Based on these evaluations it was determined that an 
alternative on-site pumping and off-site discharge arrangement, combined with an 
appropriate extraction and treatment system for the OU-2 groundwater impacts would 
provide the maximum remedial benefit in the shortest time. 

- The first step in implementing these changes was the installation of new off-site 
downgradient monitoring wells (work currently underway). The second step is the 
initiation of the design of an upgraded on-site treatment system, relocated to suit the - remedial targets and property re-development plans. This report represents the 30% 
design basis for the upgraded OU-I system. - 3.0 Project Objectives 

The primary objectives for the OU-l groundwater treatment system are (I) to provide - capture of impacted groundwater to help mitigate impacts to off-site groundwater and 
(2) to maximize efficient mass removal ofsite-related constituents from the
 
groundwater. To accomplish these objectives, groundwater will be pumped at
 - approximately 730 gallons per minute (gpm) from two existing recovery wells (RW-l
 
and EW-I). The recovered groundwater will be treated and discharged to either
 
existing diffusion wells located along the rear boundary of the Facility, diffusion wells
 -
located across Marcus Avenue (north of the Facility), or to an off-site stonn sewer 

- connection. Each of these options is being evaluated and the method by which treated 
groundwater will be discharged will be specified in the 90% design. 

4.0 Design Criteria-
Under normal operating conditions, a total of730 gpm will be recovered by the
 
groundwater treatment system. Water will be evenly collected from each of the two
 - pumping wells. The dissolved voe concentrations used in the design of the OU-I 
groundwater treatment system are presented in Table I. The design voe 
concentrations were based on both recent and historical analytical data from the - ongoing groundwater recovery and treatment system monitoring program implemented 
as part ofthe existing IRM. Additional design goals/parameters include the following: -

- ARCADIS GERAGHTY&MILLER
 

2 



-
QU-1 Groundwater Treatment 
System, 30% Design -

- Former Lockheed Martin/Unisys Facility, 
Great Neck, New York 
NYSOEC Site 10 #130045 

-
•	 Treatment will meet or exceed the effluent quality standards set by the NYSDEC in
 

the ROD.
 -
-

• Operation of the groundwater recovery and treatment system will allow for ease of
 
visual monitoring, testing, and maintenance, with automatic control of the principal
 
equipment units.
 

- • Piping connections and valving will provide flexibility in operation of the recovery
 
and treatment system.
 

• Air discharges will be in conformance with NYSDEC requirements, as specified in - NYSDEC Air Guide-I and its accompanying appendices (NYSDEC 1994). 

• The system will utilize as much of the equipment from the existing groundwater - IRM as is practical. 

-
5.0 Description of OU1 Groundwater Treatment System- The section includes descriptions of the recovery wells and piping; the treatment 
process; the subsurface treatment structure; the treated water discharge; and the process 
controls and operation. -
5.1 Recovery Wells and Piping -
The OU-I groundwater treatment system will retain the two recovery wells currently in
 
use for the OU-I groundwater IRM. The locations of these wells (RW-I and EW-I)
 
are shown on Drawing No. C-I of the 30% design drawing submittal. The use of these
 -

-
two wells to provide on-site hydraulic control of impacted groundwater is based on
 
preliminary groundwater modeling. The existing wells are installed to total depths of
 
approximately 220 (RW-I) and 240 (EW-I) feet below land surface (bls) and are
 
screened between 140 and 230 feet bls. 

- Groundwater will be recovered from each well using submersible groundwater pumps. 
Each well will be enclosed in a below-grade well vault that will house a Cla
VaFM/check valve combination, manual flow control valve, and a pressure indicator. - The remaining flow controls, electrical devices, and accessories associated with the 
well will be housed inside the treatment structure. -
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Preliminary values of total discharge head (TDH) have been calculated for each 
recovery well pump. The existing pumps in Recovery Wells EW-I and RW-I are 
designed to pump at rates that make them inefficient for the proposed design flow rates. -
As a result, new submersible pumps that will operate at their maximum efficiency at the 
design flow and TDH will be specified and installed. A manual flow control valve will 

-
- be used in conjunction with the Cla-Val™ for flow control at each well. The Process 

Flow and Instrumentation Diagram (Drawing No. W-I of the 30% design drawing 
submittal) depicts the preliminary piping arrangement from each well pump. 

5.2 Treatment Process - Groundwater from the recovery wells will be conveyed via existing underground 
piping to a centrally located below-grade treatment building. A tower air stripper will 
be used to reduce VOC concentrations in the recovered groundwater to NYSDEC - effluent standards. Air stripping is an effective means of removing VOCs from water 
and has the advantage of relatively low operation and maintenance (O&M) 
requirements. A typical tower air stripping unit consists ofa vertical tower partially - filled with an inert high surface area packing material. The function of the packing 
material is to increase the surface area over which the water must flow, thus enhancing 
the opportunity for air/water mixing. The VOCs dissolved in the water being treated - are driven out of the water stream by the concentration gradient between the water and 
the air. The VOCs enter the air stream and are discharged from the air stripper. 
Treated water will flow by gravity from the bottom of the tower air stripper to the - treatment structure clear well. 

The air stripping treatment system will be designed based on the expected maximum -
-

influent concentrations of VOCs and the allowable VOC effluent concentrations listed 
in Table 2. Because cis-I,2-dichloroethene (cis-I,2-DCE) is expected to be present at 
higher concentrations than the other VOCs in the influent groundwater and because it 
has a relatively low Henry's Law constant, it controls the packed column air stripper 
design. By meeting the required effluent concentrations for cis-I,2-DCE, the other - VOCs present will also be removed to acceptable levels. In order to provide an 
additional factor ofsafety to the air stripper design, the system will be designed to treat 
a maximum hydraulic load of900 gpm. The minimum removal efficiencies for the - tower air stripper are summarized in Table 2 along with the design air-to-water ratio, air 
flow rate, water flow rate, and water temperature. 

- Preliminary modeling indicates that approximately 50 vertical feet ofpacking material 
in a six-foot diameter tower will be required to remove cis-l ,2-DCE to less than a target -
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effluent standard of2 micrograms per liter (~g/L) - this represents a 2.5 safety factor 
applied to the allowable limit of 5 ~g/L.-
The tower air stripper will be located inside of a below-grade treatment structure and 
will be self-supporting (see Drawing W-3 of the 30% design drawing submittal). -
5.3 Treatment Structure 

- The treatment structure will be designed and constructed in strict conformance with 
New York State and federal building code requirements. The proposed structure will be 
comprised of (I) a cylindrical reinforced concrete caisson that will house the tower air - stripper, influent and effluent piping, clearwell, and clearwell pump; and (2) a 
connected single-story below-grade pre-engineered structure that will house the draft 
induction blower and electrical controls. -
The interior of the structure housing the draft induction blower and electrical controls 
will be approximately 20 feet long by 15 feet wide and eight feet in depth, providing - approximately 300 square feet of floor space. Personnel access to the treatment system 
will be provided through this structure. The interior of the concrete caisson will be 16 
feet in diameter, providing approximately 200 square feet of floor space. The first level - will be supported by a grated floor to allow air to flow down through the caisson to the 
stripper inlet. - Access to the stripper internals below the first level will be provided by a caged ladder 
with intermediate landings. The tower stripper will be bolted to the floor of the caisson. 
The stripper sump will drain by gravity into an adjacent clearwell. Access to service -
the air stripper and pump will be provided through hatches in the concrete cover. The 

- cover of the cylindrical caisson will also be equipped with air inlets to provide adequate 
air for the stripper while minimizing pressure drop. 

Alternative above-grade structures are also being considered by LMC. Such structures 
will require approval of future property owners and are therefore not part of this 30% -
design. Consideration of an above grade structure will be completed as part of the 90% 
design. Any change to an above grade treatment structure will lead to changes in the - treatment equipment design. Local height and noise restrictions will be included in any 
such design modifications. 

-
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5.4 Treated Water Discharge 

The OU-l groundwater treatment system is designed for each recovery well to pump -
continuously at a flow rate of up to 450 gpm (under nonnal operating conditions the 
maximum flowrate from any single well will be 265 gpm). Recovery wells will not be 
shut down except in the case of a treatment system failure, in an emergency or as -
required for nonnal maintenance. During nonnal operations, the recovery wells will 
pump groundwater directly to the air stripper for treatment, with the effluent flowing by- gravity to the clearwell. 

A vertical turbine pump will be provided to pump the treated water from the clearwell. - The discharge from the clear well will be controlled by a pressure transducer and a 
motorized flow-control valve. The discharge piping will be designed for a maximum 
flow of 1,000 gpm. The discharge will be pumped to one of the following: the existing - diffusion wells located along the rear boundary of the Facility, new diffusion wells 
located across Marcus Avenue (north of the Facility), or to a new off-site stonn sewer 
connection. The method by which treated groundwater will be discharged will be - specified in the 90% design. The clearwell pump will also be utilized to supply
 
recirculation water to the air stripper ifcleaning or flushing is necessary.
 - 5.5 Air Emissions 

The air emission limitations for the air stripper off-gas were derived from NYCRR Part- 200 and New York's Air Guide-I. Limitations for the constituents in the air stream 
were selected using the Air Guide I specified Annual Guideline Concentrations 
(AGCs) and Short-Tenn Guideline Concentrations (SGCs). The AGCs provide a more -
conservative (lower) maximum hourly emissions rate and were used as the design 

- limitations. A summary of the air emissions limitations and toxicity infonnation for 
each constituent in the air stripper off-gas is presented in Table 3. 

- The design loading rates for the air stripper off-gas were then calculated for each 
constituent in the air stream. The loading rate calculations were completed under the 
following assumptions: - •	 Under nonnal operating conditions, the groundwater flow rate into the air stripper 

would be 730 gpm 

- •	 Under nonnal operating conditions, the air/water ratio for the air stripper would be 
60:1 -

- ARCADIS GERAGHTY&MILLER
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•	 The tower air stripper would facilitate complete mass transfer from the dissolved
 

phase to the vapor phase
 -
-

The resulting loading rates were used to calculate the emission rate potential (ERP)
 
using the United State Environmental Protection Agency (USEPA) "Screen3" software
 
for modeling air quality impacts (1995 version). Screen 3 is a detailed model that
 
takes into account stack configuration and receptor locations. The following
 
assumptions were used to calculate ERPs from the Screen 3 model:
 -
•	 Stack height of35 feet 

- • Stack diameter of 24 inches 

• Gas flow rate of 5,855 cubic feet per minute (based on 60: 1 air/groundwater ratio - and operating groundwater flow of730 gpm) 

•	 Building height of zero (0) feet above grade -
•	 Receptor height of approximately 6.5 feet - The results of the Screen3 emissions modeling are presented in Appendix A. A direct 
comparison ofthe resulting ERPs with the maximum allowable emissions rates 
indicates that all of the constituents in the air stream will be equal to or less than their - respective AGCs. 

According to NYSDEC Air Guide-I regulations, if the hourly emission rate for each -
high toxicity constituent in the air stream is less than 0.1 pounds per hour and the 

- potential impact is less than the applicable AGC, the NYSDEC may approve a no 
control option. Despite the fact that emissions modeling indicates that the OU1 

-
groundwater treatment system qualifies for the no control option, the proposed design
 
includes otT-gas treatment by vapor-phase granulated activated carbon (VPGAC). This
 
control option will provi~e flexibility in operation in case ground water concentrations
 
increase during the initial period of operation. Based on the actual groundwater quality
 
the frequency ofGAC change-outs and the need to operate the VPGAC system will be
- evaluated on an annual basis. 

5.6 Utility Service -
Electric services will be obtained from existing Long Island Power Authority (LIPA)
 
overhead 13.2 kV power lines located on the north side ofMarcus Avenue. The power
 -
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-
-
-

will be transferred via underground duct bank from the power pole to a utility 
transformer installed in an underground vault. The on-site utility transformer is 
expected to provide approximately 500 kVA of electrical power. From the transformer, 
power will be distributed at 480 volts to the appropriate equipment locations. 
Controls and instrumentation for the operation of the treatment system and associated 
recovery wells will be located in the main treatment building, and distributed from that 
point. The networking will enable the control and monitoring of the entire system via a 
single serial node, which can be monitored and controlled via personal computer or 
remote dialup modem. 

- 5.7 Process Controls and Operation 

-
-

The process control system will be designed to provide the necessary safeties and 
interlocks to ensure that the recovery wells, piping, and treatment systems operate 
smoothly, efficiently, and as a unit. Additionally, the system will include the capability 
of allowing local or remote operator(s) to observe and control the operation of the 
system from a single computer workstation. 

-
-
-
-
-

Controls and instrumentation will be interconnected via serial network, utilizing 
network wiring installed in underground conduit The actual network and control 
connection layout will be determined during the 90% design phase based on the 
distance between instruments, and on the demands and technical requirements for the 
control system. The main control panel (MCP), located in the treatment structure, will 
house a Programmable Logic Controller (PLC) to monitor and integrate the operation 
ofthe well pumps, air stripper, air stripper blower, discharge pump and all treatment 
system interlocks. This panel will serve as the node through which remote control and 
communication with the control system will take place. 

The following sections describe the operation, system monitoring, alarm conditions, 
system interlocks, and anticipated start-up sequence. 

5.7.1 Operation and Programmable Logic Controller 

-
-

Utilizing existing equipment, with minor modifications, the control system will monitor 
groundwater recovery rate(s) to maintain the preset extraction rate. Extracted water 
will be transferred via underground piping to the treatment building where it will flow 
into the air stripping system for treatment prior to discharge. 

-
.. 
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Hand-off-auto switches will be provided in the treatment building for each extraction 

- pump. Each pumping well location will be equipped with emergency stop override 
switches for interruption of well pump operation. 

- The treatment system will be equipped with interlocks designed to interrupt extraction
 
pump operation in the event that the system operation drifts outside of allowable
 
operating parameters. These parameters include, but are not limited to: air flow failure 
through the air stripper; low, high, or high-high level alarms in the sump and clearwell; - and high or low pressure alarms for each recovery well. 

- 5.7.2 Monitoring 

Flow meters will be provided at each recovery well to monitor flow rates, as well as to
 
allow adjustment of flow control valve settings by both manual and automated means.
 - This equipment will help ensure that the proposed pumping rate is maintained at each 
of the well pumps. A flow totalizer will also be provided at the air stripper inlet to 
monitor flow rates and total throughput ofthe system. -
5.7.3 Alarms and Interlocks - The recovery well, air stripper, and c1earwell distribution pumps will be interlocked and
 
alarmed to ensure that the water is properly treated. The alarm interlocks discussed
 
above will be incorporated into the control system.
 -
The control system and system startup procedures will be further defined during the
 
90% design phase of the project.
 -
6.0 Implementation-

-
Implementation of this design will be contingent upon negotiations with developers and
 
the selected land re-use. It is possible that an above-grade system would be approved,
 
eliminating the need for, and the additional expense associated with, the proposed
 
below-grade system. Should an above-grade system be approved, the system design
 
would be revised and submittals made within the agreed timetable.
 -

-
-
- ARCADIS GERAGHTY&MILLER
 

9 



I I I I I I I I I I I I I I	 I I I I• 

ARCADIS GERAGHTY &MILLER 

Table I.	 Design Influent VOC Concentrations, OU-I Groundwater Treatment System 
Former Lockheed MartinlUnisys Facility, Great Neck, New York. 

Historical Combined Recovery Data Recent Combined Recovery Data 
(Recovery Wells RW-I and EW-I) (Recovery Wells RW-I and EW-I) 

1/5/98 1/23/98 212/98 2/13/98 3/6/98 3/16/98 5/4/99 5/14/99 
Constituent (ugIL) (ugIL) (ugIL) (uglL) (ugIL) (ugIL) (uglL) (ugIL) 

Tetrachloroethene 150 180 92 150 160 180 130 130 

Trichloroethene 120 130 78 120 130 130 98 100 

I,I-Dichloroethene - 5 4 - 8 5 3 4 

cis-I,2-Dichloroethene 1,800 2,000 1,400 1,800 1,900 2,000 1,800 1,800 

Vinyl chloride II 25 15 18 26 25 30 23 

Freon 113 2 4 - 3 4 

Notes: 
Not reported 

ugIL Micrograms per liter, equivalent to parts per billion (Ppb) 

(I)	 Because of its elevated concentration and low Henry's Law constant, cis-I,2-dichloroethene 
(cis-I ,2-DCE) will control the system design. Subsequently a safety factor of 2.0 was applied 
to the average concentration for this constituent. Adequate treatment for the selected design 
concentration of cis-I,2-DCE will ensure adequate treatment of the remaining target constituents. 

(2)	 The 5/4/99 analytical result for vinyl chloride was uncharacteristically high. Subsequently, the selected 

design concentration is based on an average of both the recent and historical vinyl chloride concentrations 
presented above. 

(3)	 Inadequate analytical data available. Design concentration conseIVatively selected at 100 ppb. 
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Table 2.	 Air Stripper Design Concentrations, OU-I Groundwater Treatment System 

Former Lockheed MartinJUnisys Facility, Great Neck, New York. -
Design air/groundwater ratio	 60:1 - Design flow rate (groundwater)	 730 gpm 
Design airflow rate	 5855 cfm 
Influent groundwater temperature	 50 of-

-
- Constituent 

Air Stripper 
Design 

Influent{ I) 

(ug/L) 

Effluent 
Limit (2) 

(ug/L) 

Target 
Effluent 

Concentration 
(ug/L) 

Minimum 
Removal 

Efficiency 
(%) 

Tetrachloroethene 130 5 2 98.46 

- Trichloroethene 99 5 2 97.98 

-
I,I-Dichloroethene 

cis-I ,2-Dichloroethene 

4 

3,600 

5 

5 

2 

2 

50.00 

99.94 

.. Vinyl chloride 

Freon 113 

22 

100 

2 

5 

2 

2 

90.91 

98.00 

Notes: -
ugiL Micrograms per liter.
 
Ib/day Pounds per day.
 
(I) Refer to Table I. -
(2) 

- Values previously accepted by NYSDEC. Based on Surface/Groundwater Quality Standards and 

Groundwater Effluent Standards for class GA groundwater published in 6 NYCRR Part 703; and 

NYSDEC's October 1993 Division of Water and Technical Operation Guidance Series. 

-
-

-

-
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Table 3.	 Air Stripper Off-Gas Emission Limitations, OU-l Groundwater Treatment System 

Former Lockheed MartinlUnisys Facility, Great Neck, New York. -
- AGC SGC Toxicity 

Constituent (ug/m3
) (ug/m3

)-
Tetrachloroethene	 1.2 40,000 Moderate 

-
- Trichloroethene 0.45 33,000 Moderate 

1,1-Dichloroethene 0.02 2,000 High 

cis-1 ,2-Dich10roethene 1,900 190,000 Moderate 

Vinyl chloride 0.02 1,300 High 

Freon 113 30,000 1,800,000 Low-
-
-
-

Notes: 

ug/m3 

• 
Micrograms per cubic meter of air 

Values previously accepted by NYSDEC. Based on standards promulgated by a variety of sources, 

including the American Conference of Govemmental Industrial Hygienists (ACGIH), the National 
Institute of Occupational Saftey and Health (NIOSH), the NYSDEC, the USEPA, and Heast. 

-
-
-
-
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