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LETTER WORK PLAN FOR BPOW 1-4, 1-5, AND 1-6 
MONITORING WELL INSTALLATION 

OFFSITE GROUNDWATER INVESTIGATION 
NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 

BETHPAGE, NEW YORK  
 

 

1.0     INTRODUCTION 

 

This letter work plan has been prepared by Tetra Tech NUS, Inc. (Tetra Tech) for the Naval Facilities 

Engineering Command Mid-Atlantic under Contract Task Order (CTO) 066 of the Comprehensive Long-

Term Environmental Action Navy (CLEAN) contract number N62472-03-D-0057 for Naval Weapons 

Industrial Reserve Plant (NWIRP) Bethpage (Figure 1).  This Work Plan outlines the approach for the 

installation of three outpost monitoring wells to be located hydraulically upgradient of South Farmingdale 

Water District (SFWD) Plant No. 1.  Regional groundwater flow in this area is south-southeast, but is 

locally affected by the operation of public water supply wells.  Currently, there are no monitoring wells 

upgradient of the well field.  Existing outpost monitoring wells BPOW 1-1, 1-2, and 1-3 are located west of 

the water supply wells and provide information on the western portion of the estimated capture zone for 

SFWD Plant No. 1.  Delineation and potential remediation of groundwater in these areas are addressed 

under the Navy Operable Unit No. 2 Record of Decision. 

 

The three proposed outpost monitoring wells will be located in a recharge basin, hydraulically upgradient 

of SFWD Plant No. 1 (Figure 2).  Outpost monitoring wells BPOW 1-5 and 1-6 are scheduled to be 

installed starting in March 2011.  Outpost monitoring well BPOW 1-4 will be installed later in 2011, 

pending receipt of an access agreement.   

 

1.1 SCOPE AND OBJECTIVE 

 

Additional outpost monitoring wells are being installed to determine whether groundwater contamination 

may be flowing into central portion of the SFWD N7377 capture zone and to provide advance warning of 

higher concentrations of contamination flowing toward SFWD N4043 and N5148.   

 

In October/November 2010, VPB-127 was installed.  VPB-127 was installed to a depth of 846 feet below 

ground surface.  Volatile organic compounds (VOCs) were detected in groundwater samples collected 

from vertical profile boring (VPB)-127 (see Attachment 1).  The groundwater contamination at VPB-127 is 

north northwest of SFWD Plant No. 1, but is generally shallower than the water intake depths for SFWD 

Plant No. 1.  The presence of clay units between the depth of groundwater contamination at VPB-127 and 

the SFWD water intake depths may limit or prevent impact from this contamination.  However, VOC 

contaminated groundwater has been detected at the depth of SFWD N4032 and N5148 further 
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upgradient in the GM-38 Area, and is moving in the general direction of SFWD Plant No. 1.  Treatment is 

currently being installed at SFWD to address potential impact from VOC-contaminated groundwater on 

N4032 and N5148.  Treatment is not being provided for the deepest well (SFWD N7377) at this facility.  

Rather, a new outpost well will be used to evaluate the potential for impact at the deepest well.   

 

The program covered by this work plan will consist of the installation of three monitoring wells with a 

maximum depth of approximately 750 feet below ground surface (BGS) (Table 1).  Two of the wells will 

be screened to correspond to SFWD N7377 and one well will be screened to correspond to SFWD N4032 

and N5148.  A rationale for installation of each well is provided in Section 1.3. 

 

1.2 SITE HISTORY 

 

NWIRP Bethpage is located in east-central Nassau County, Long Island, New York, approximately 30 

miles east of New York City (Figure 1).  NWIRP Bethpage is in the Hamlet of Bethpage, Town of Oyster 

Bay, New York.  Since its inception in 1941, the plant's primary mission was the research prototyping, 

testing, design engineering, fabrication, and primary assembly of military aircraft.  The facilities at NWIRP 

included four plants used for assembly and prototype testing, a group of quality control laboratories, two 

warehouse complexes (north and south), a salvage storage area, water recharge basins, the Industrial 

Wastewater Treatment Plant, and several smaller support buildings.   

 

The Navy’s property originally totaled 109.5 acres and was formerly a Government-Owned Contractor-

Operated (GOCO) facility that was operated by the Northrop Grumman Corporation (NGC) until 

September 1998.  Prior to 2002, the NWIRP property was bordered on the north, west, and south by 

current or former Northrop Grumman facilities, and on the east by a residential neighborhood.  By March 

2008, approximately 100 acres of NWIRP property were transferred to Nassau County in three separate 

actions.  The remaining 9 acres and access easements were retained by the Navy to continue remedial 

efforts at Installation Restoration (IR) Site 1 – Former Drum Marshalling Area and Site 4 – Former 

Underground Storage Tanks (Area of Concern [AOC] 22).  A parcel of land connecting the two sites was 

also retained.  Currently, the 9-acre parcel of NWIRP is bordered on the east by the residential 

neighborhood and on the north, south, and west by Nassau County property.  Access to the NWIRP is 

from South Oyster Bay Road to the west.   

 

1.3  MONITORING WELL INSTALLATION 

 

Three outpost monitoring wells, BPOW 1-4 (screened 340 to 400 feet bgs), BPOW 1-5 (screened 600 to 

650) and BPOW 1-6 (screened 700 to 750 feet bgs), will be installed in the area northwest of the SFWD 

supply wells. 
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The location and depth of BPOW 1-4 will be at a similar depth to, and upgradient of SFWD supply wells 

4043 and 5148.  It is anticipated that BPOW 1-4 will be located appropriately to intercept contamination 

traveling down-gradient toward the SFWD wells.  Based on boring and gamma logs (VPB-127, 

Attachment 1), BPOW 1-4 will be located between two interbedded clay and sand layers, in an area that 

might serve as a pathway for contaminated groundwater. 

 

BPOWs 1-5 and 1-6 are positioned upgradient and at similar depths as SFWD 7377.  BPOW 1-5 will be 

placed between two clay layers, based on the boring and gamma logs.  BPOW 1-6 will be installed in a 

highly conductive zone containing coarse grained material including gravel.  The gravel layer is a 

potential pathway for contaminated groundwater to move relatively quickly down gradient toward the 

SFWD wells, and therefore it was chosen as an appropriate depth for a sentry well.   While BPOW 1-6 is 

proposed for a depth deeper than SFWD 7377, the potential for the gravel layer to act as a contaminant 

corridor presents a critical monitoring need.  

 

2.0    FIELD ACTIVITIES 

 

The proposed activities under this work plan consist of the installation and development of three outpost 

monitoring wells.  These wells will then be equipped with dedicated pump systems for future monitoring.  

The specific activities to be conducted are as follows:   

 

2.1 MONITORING WELL INSTALLATION 

 

Three outpost monitoring wells will be installed during this investigation (Figure 2).  Cross sections 

illustrating the anticipated screen intervals of these wells are presented in Figures 3 and 4.     

 

The monitoring wells will be installed using mud rotary.  Table 1 provides a summary of the proposed 

wells and screen intervals.  A typical well construction detail is provided in Attachment 2.    

 

The outpost monitoring wells will be constructed of 4-inch diameter, schedule 80 National Sanitation 

Foundation (NSF)-grade Polyvinyl Chloride (PVC) well casing and screen.  Well screens will be 10 slot 

(0.010 inches).  After setting the well screen and casing, the gravel pack (W.G. No. 1) will be placed 

within the boring annulus, to the depth indicated in Table 1.  The well gravel pack will be placed as 

follows: 

 

 Well total depth (TD) 50 to 365 feet bgs: to a minimum of 10 feet above top of screen. 

 Well TD 365 to 530 feet bgs: to a minimum of 20 feet above top of screen. 

 Well TD 530 to 780 feet bgs: to a minimum of 25 feet above top of screen. 
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A fine sand layer (finer than gravel pack) will be placed in the annulus on top of the gravel pack as 

follows: 

 

 Well TD 50 to 365 feet bgs: 5 feet thick above the top of the gravel pack. 

 Well TD 365 to 530 feet bgs: 10 feet thick above the top of the gravel pack. 

 Well TD 530 to 780 feet bgs: 15 feet thick above the top of the gravel pack. 

 

The gravel pack and fine sand thickness may be changed based on subsurface conditions.  A 4- to 8- foot 

thick bentonite seal will be installed above the fine sand layer.  A bentonite/cement grout will be installed 

within the annular space above the bentonite seal.  Wells will be completed at grade using a 12-inch 

diameter, locking curb box in place over the wells.  A drain hole will be installed at the bottom of the curb 

box to allow water to drain.  A 0.5 foot thick concrete apron measuring 2 feet by 2 feet square will be 

installed around each well.  Well locks will be used to secure the wells.  

 

 
2.2 Monitoring Well Development 

 

Monitoring wells will be developed using a combination of air lift and mechanical surging.  Field 

parameters, including pH, temperature, specific conductivity, and turbidity will be monitored and recorded 

throughout well development. 

 

Well development will also include purging of stagnant water above the screen interval and rinsing the 

interior well casing above the water table.  The well will be covered with a clean well cap.   

 

In compliance with New York State Department of Environmental Conservation (NYSDEC) policy, wells 

will be developed until turbidity is less than 50 nephelometric turbidity units (NTU).  However, in some 

instances, the 50 NTU standard may not be attainable.  If after a “best well development effort”, the 50 

NTU standard cannot be attained and turbidity stabilizes (above the 50 NTU standard), the well will be 

considered acceptable. 

 

2.3 SAMPLING PUMP INSTALLATION 

 

A dedicated sampling pump system will be installed in each well.  These pumps will be 3-inch variable 

speed submersibles.  The pumps will be installed to the depth of the screen interval.    

 

2.4 INVESTIGATION DERIVED WASTE 

 

Investigation Derived Waste (IDW) accumulated during drilling activities will be collected, containerized 
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and transported to NWIRP Bethpage for off-site disposal.   

 

2.5 SURVEYING 

 

A New York State licensed surveyor will survey in vertical profile borings and monitoring wells that have 

been installed or repaired since 2008.   

 

2.6 DOCUMENTATION 

 

A summary report will be developed to provide documentation of this investigation.  Documentation 

required to support this project will consist of the following items: 

 

 Field notebook 

 Boring log for each boring 

 Groundwater, soil, and air sample log sheets 

 Well completion form for each well 

 Well development record 



   

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLES



TABLE 1
OUTPOST MONITORING WELLS BPOW 1-4, 1-5, AND 1-6

PROPOSED CONSTRUCTION DETAILS
NWIRP BETHPAGE, NEW YORK

Page (1 of 1)

Outpost Monitoring 
Well Designation

Screend 
Interval                              

(ft bgs) (1)

Total Well 
Depth              

(ft bgs) (1)

Height Gravel 

Pack (ft bgs) (2)

Height Fine 

Sand (ft bgs) (2) Purpose

BPOW 1-4 340 to 400 400 320 310 Monitor groundwater upgradient of South Farmingdale 
Water District Supply Wells N-4043 and N-5148

BPOW 1-5 600 to 650 650 575 560 Monitor groundwater upgradient of South Farmingdale 
Water District Supply Well N-7377

BPOW 1-6 700 to 750 750 675 560 Monitor groundwater upgradient of South Farmingdale 
Water District Supply Well N-7377

BPOW - Bethpage Outpost Well
bgs - below ground surface

ft - feet

(1)  Based on the local USGS quad sheet, ground surface is assumed to range from 60 to 74 feet above mean sea level.  Depth presented 
     are approximate, final depths will be determined based on lithologhy and groundwater data collected from vertical profile borings.
(2)  Height of gravel pack and fine sand layer will be determined by total well depth.  Details are provided in Section 2.2 of the work plan.
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ATTACHMENT 1 

VPB-127 BORING LOGS AND ANALYTICAL RESULTS



   

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT 1-1 

VPB-127 BORING LOGS













































































   

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT 1-2 

VPB-127 ANALYTICAL RESULTS 

 

 

  











































































































































































































   

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT 2 

OUTPOST MONITORING WELL 

WELL CONSTRUCTION DETAIL 

 

 

 

 

 

 

 

 






