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1.0 INTRODUCTION 

The United States Department of Homeland Security (USDHS), formerly the U. S. 

Department of Agriculture (USDA) referenced herein as ‘the Department’, Agricultural Research 

Service (ARS), North Atlantic Area (NAA) had tasked Horne Engineering Services, Inc. (Horne 

Engineering) under contract 50-3K15-0-9150, Task Order 01 to develop and implement a 

Corrective Action Plan (CAP) for the United States Department of Agriculture (USDA), Plum 

Island Animal Disease Center (PIADC) facility, located on Plum Island in Suffolk County, New 

York.  This CAP is now amended by the USDHS PIADC in May 2006. 

This Phase III Corrective Action Plan (CAP) describes remedial measures to be implemented 

and provides a plan for long term monitoring of remedial progress at the USDA PIADC. This 

report supplements the Phase I CAP and Phase II CAPs prepared by Delta Engineers for the 

PIADC facility.  This document has been prepared in accordance with the New York State 

Corrective Action Plan guidelines contained in the Guidance for Petroleum Spill Stipulation 

Agreement and the STARS Memo #1 – Petroleum Contaminated Soil Guidance Policy (August 

1992).   

Proposed remedial actions at the Site include the installation and operation of a light non-

aqueous phase liquid (LNAPL) recovery system, closure of a former fuel piping valve pit, closure 

of a former leach pit, and additional investigation to determine the source of LNAPL in a 

downgradient monitoring well (PI-28).   

This plan contains background information relevant to the site (Section 2.0), and a detailed 

discussion of the proposed Corrective Action Plan (Section 3.0).  Background information 

presented includes a description of current and historical activities at the facility and summaries 

of the previous investigations.  The Corrective Action Plan section includes remediation 

objectives, a detailed description of remedial activities, engineering drawings and specifications 

for the LNAPL recovery system, implementation schedule and a detailed description of the long-

term monitoring plan to monitor remediation progress.   
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2.0 BACKGROUND INFORMATION 

2.1 Site Description 

The PIADC is an animal disease research facility operated by the USDA, Agricultural 

Research Service (ARS), North Atlantic Area (NAA) with the broad objectives of diagnosis, 

research and treatment for animal diseases foreign to the United States (U.S.).  The facility is 

located on Plum Island in the Township of Southold, Suffolk County, Long Island, New York.  

Plum Island is an 840 acre island located approximately 1.5-miles off the eastern end of the 

Northern Fork of Long Island in Suffolk County, New York and approximately 12 miles 

southwest of New London, Connecticut.  

Plum Gut, a strait 1.5 miles wide, separates Plum Island from Long Island.  Other surface 

water bodies surrounding the island include Long Island Sound to the north, Block Island Sound 

to the east and Gardiners Bay to the south.  Access to Plum Island is restricted.  U.S. government 

owned and operated ferryboats provide the main transportation to and from the island.   

Facility operations are concentrated in three main portions of the island, the Dock Area, 

Laboratory Area, and the Old Lab/Base Area. A Site Map of the island illustrating the location of 

the various areas, location of buildings and other salient site features is presented as Figure 1.   

2.2 Site History 

The USDA PIADC facility began operations in 1954 to prevent the spread of foreign diseases 

to the animal populations of the United States.  Prior to USDA operation, the United States 

Department of Defense operated the site as an Army installation.  The site was part of the coastal 

defense network and contained a number of artillery defense batteries scattered around the island.  

Plum Island was selected as the site for an animal disease research center because of its 

limited access and separation from the mainland to prevent possible transmission of disease to 

the general animal population in the United States.  As a result, the facilities were constructed to 

be self-sufficient in most every way, including provisions for emergency fuel (diesel) for power 

generation and heating.Until recently, fuel tanks were located in the current dock area and power 

plant area.  The main underground fuel tanks at the dock area were replaced with new above 

ground storage tanks located in the power plant area.  USDA power generation facilities are 

located adjacent to the Laboratory area.  During historical operations of the fuel tanks and 

associated piping, diesel fuels were spilled, resulting in contamination to the soil and 

groundwater at localized sites.   

The spills that are addressed by this report are NYSDEC Spill Numbers 95-12713 and 96-

00355; both located in the Laboratory Area.  A separate NYSDEC Spill Number was assigned to 

the Dock Area (Spill Number 97-13405).  However, impacts from this spill were determined to 
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be minimal and are being addressed separate from the Laboratory Area and are not included in 

the scope of this CAP.  A Site Plan of the Laboratory Area is presented as Figure 2, Laboratory 

Area Site Plan and Well Locations.  

Spill No 96-00355 is located near the east-end of Building 101.  The number was assigned 

when oil stains were observed on the inside face of the basement wall of the incinerator room.  

Two monitoring wells and three borings were installed to assess the spill.  Low levels of 

petroleum hydrocarbons were found in the groundwater, but no free product was found.  Spill 

No. 95-12713 is located around Building 102.  The foundation of this building is about 300 feet 

from Long Island sound.  The spill number was assigned when it was discovered that the fill line 

from tank No. 17 to the engine generator day tank at Building 103 was leaking.  Some 

contaminated soil was removed when the leak was discovered.   

A Phase I Corrective Action investigation was initiated in 1998.  As part of the Phase I 

investigation, eighteen monitoring wells were installed to investigate and characterize the 

severity of the spill.  In June of 1998, a program was initiated to remove free product from eleven 

of the monitoring wells.  A report summarizing the results of the Phase I Corrective Action 

investigation was submitted in June 1999.  The results of Phase I of the Corrective Action Plan 

are discussed later in this Section.   

A subsequent Phase II Corrective Action investigation was initiated in July 1999.  As part of 

the Phase II investigation, 54 borings and 16 monitoring wells were installed.  The resulting data 

defined the extent of free product and hydrocarbon contamination in the Laboratory Area.  

Results are summarized later in this Section.   Figure 2 indicates the locations of all monitoring 

wells installed in the Laboratory Area.   

Currently, USDA is removing LNAPL every two-weeks from 16 observation wells using 

Vacuum Enhanced Fluid Recovery (VEFR). Additionally, USDA is monitoring observation 

wells in the Laboratory Area on a monthly basis for the presence of LNAPL and sampling eight 

wells on the site that do not contain LNAPL on a semi-annual basis.   

2.3 Land and Water Use 

Plum Island consists of gently sloping terrain covered with scrub brush and trees.  The 

southernmost portion of the island is comprised primarily of sand dunes less than 10 feet in 

height and sandy beaches.  The maximum elevation is approximately 101 feet above mean sea 

level on the north-central portion of the island. Land use in the Laboratory Area is illustrated on 

Figure 2.  Development is comprised of three main buildings; the main Laboratory Building 

(Building 101), Wastewater Decontamination Building (Building 102) and the Power Plant 

(Building 103).  Several smaller buildings are also present, most notably the electrical Service 

Building (Building 108).   The areas between buildings are grass with the exception of a paved 

driveway along the west side of Building 107 in a north/south direction.  This driveway 

transitions into an unpaved road running east/west behind Buildings 108 and 101.   A chain link 

fence runs along the northern boundary of the laboratory area.  This fence provides security and 
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limits the ability of wildlife to enter the area.  There are no houses or commercial development 

on the island and access to the island by the general public is prohibited.  A dirt road traverses 

the island perimeter and is patrolled 24 hours per day by USDA. Because public access to the 

island is restricted, exposure to any environmental contamination is limited to site workers and 

USDA employees.   

Approximately 54 acres of wetlands are situated on the western end of the island.  Surface 

water runoff is minimal due to the high permeability of the soils.  No streams or rivers are 

present on the island, and no surface water bodies are used for potable water. Ground water in the 

immediate vicinity of the Laboratory Area is not used for drinking water or other industrial 

purposes.  However, potable water on the island is obtained from fourteen (14) federally owned 

drinking water wells.  Ten (10) of the supply wells are located near Building 59 (Well 

Pumphouse, See Figure 1).   These wells are completed at a depth of approximately 25 feet 

below ground surface and are spaced approximately 35 feet apart.  The remaining four (4) wells 

are located adjacent to Building 115 (Well and Fire Pumphouse, See Figure 1) and are 

approximately 60 feet deep.  Previous investigations indicate that shallow groundwater in the 

Laboratory Area is unlikely to impact these wells because of the distance and groundwater flow 

direction.   

2.4 Summary of Subsurface Conditions  

2.4.1 Site Geology and Hydrogeology 

Plum Island is comprised of unconsolidated sediments deposited on southeasterly dipping 

crystalline metamorphic rock of Precambrian age.  These unconsolidated sediments are deposits 

of Cretaceous and Quaternary age and were probably eroded from the elevated parts of the 

bedrock surface north of Plum Island.  The unconsolidated beds consist of, from youngest to 

oldest, the Magothy Formation and Matawan Group, and the Raritan Formation consisting of the 

Lloyd Sand Member and Raritan Clay.  The Magothy Formation and Matawan Group of Late 

Cretaceous age are comprised of fine clayey sands.  The Raritan Formation, also of Late 

Cretaceous age, consists of medium to coarse sand and gravel of the Lloyd Sand Member and the 

silty clays of the Raritan Clay (ERM 1983).   

Data from previous subsurface investigations indicate that the shallow soils in the Laboratory 

Area consist of glacial till characterized by light to dark brown, fine to very fine, dense to very 

dense silty sand and gravel.  There are abundant fingers and pockets of medium to course sand, 

gravel, and large cobbles.  Large boulders are also present and several large boulder outcrops can 

be seen in the area.   

Groundwater beneath the Site occurs within the sand and gravel of the Upper Pleistocene 

glacial deposits on the Magothy Formation.  The groundwater surface mimics the island’s 

topography and flows radially from the areas of high topography toward the shoreline.  Depth to 

groundwater on the island ranges from zero (0) to more than 75 feet below ground surface (bgs). 

 The Plum Gut strait separates the fresh water aquifer underlying the island from the aquifer 
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underlying Long Island.  The unconfined aquifer is recharged solely by precipitation, which 

averages approximately 45-inches per year (ERM 1983).  Much of the precipitation infiltrates 

through the island’s highly permeable soils.  However, runoff is estimated at about 15 percent of 

annual precipitation.  As stated above, groundwater is used as a source of potable drinking water 

on Plum Island.   

Within the Laboratory Area groundwater occurs at a depth of approximately 10 feet to 16 feet 

bgs. There is little to no gradient to drive the movement of groundwater.  Groundwater 

movement is primarily vertical in response to tidal fluctuation, with a tidal fluctuation of 

approximately one-foot.  Well gauging information indicates that the wells closest to the Long 

Island Sound experience the greatest tidal fluctuation.  

2.4.2 Liquid Phase Hydrocarbon Occurrence  

Recent well gauging activities indicate that liquid phase hydrocarbons are present in sixteen 

out of 37 monitoring wells in the Laboratory Area on a consistent basis.   Those monitoring wells 

are PI-7, 9, 10, 11, 12 old, 12 new, 19, 21, 22, 23, 24, 37, 33, 34, 35, and 36.  Additionally, two 

wells, PI-28 and PI-39, have recently contained measurable amounts of LNAPL on an 

intermittent basis.   LNAPL thickness has been shown in previous investigations to be related to 

tidal fluctuations, with the greatest thickness being observed during low tide and diminishing as 

the tide rises. Table 1 presents LNAPL thickness data recorded at the site over the past 

approximately two years.  

Previous studies indicate that the historical direction of product movement is to the east, 

under the north end of Building 102, but recent movement, if any, is slow and the plume 

boundaries have remained relatively constant over the past two years.  The current aerial extent 

of the LNAPL plume is illustrated on Figure 3. Because the LNAPL thickness varies with the 

tidal cycle, it is difficult to use LNAPL thickness as an indication of plume movement.  There are 

indications that some movement may be occurring, as illustrated by the recent observation of 

LNAPL in monitoring wells PI-28 and PI-39.  However, LNAPL was noted in boring L101, near 

PI-28, several years ago.  So, it is unclear if the recent observations indicate an expansion of the 

plume.  Additionally, this well is located near a former sewer line.  So, it is also possible that the 

recent observations are the result of preferential migration that may be occurring along this 

former utility. USDA plans to investigate the presence of LNAPL in this area, as described in 

Section 3.3.4 of the report, to determine if preferential movement is occurring along the utility 

line.   

The recent observation of LNAPL in monitoring well PI-39 may be the result of migration 

due to static head of the LNAPL (i.e., product thickness).  However, LNAPL has been observed 

only intermittently indicating that it may be the leading edge of the LNAPL plume.  It is expected 

that with recovery of LNAPL from the main portion of the plume, that the static head of the 

LNAPL will decrease, which will halt any further migration.  Well PI-39 will be a useful gauge 

of recovery system’s effectiveness.    
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The only other occurrence of LNAPL noted at the facility occurred during installation of Soil 

Boring L129A, which is located in a dry well north of well PI-25.  LNAPL was not observed in 

borings around the dry well or in monitoring wells nearby.  So, it is believed that this is an 

isolated pocket of LNAPL resulting from historical operation of the dry well and is not related to 

the larger plume.  Remedial actions related to the dry well are discussed in Section 3.3.3 of the 

report.   

2.4.3 Adsorbed Phase Hydrocarbon Occurrence 

      Soil samples were collected in the Laboratory Area during the 1999 investigation and 

analyzed for volatile and semi-volatile organics by EPA Methods 8021 and 8270, respectively.  

Results of the analysis were reported to NYSDEC in the Phase II Corrective Action Plan and are 

presented here in Table 2.   NYSDEC Guidance for soil remediation is provided in the Spill 

Technology and Remediation Series (STARS) Memo #1, Petroleum Contaminated Soil 

Guidance Policy (NYSDEC, 1992).   This document provides guidance to owners to determine if 

soil remediation is necessary.  There are four essential guidelines that must be satisfied in order 

for soil to be considered acceptably remediated. These are: A) protection of the groundwater, B) 

protection of human health, C) protection of fish and wildlife, and D) protection against 

objectionable nuisance characteristics.  Table 2 of the Stars Memo #1 provides a listing of 

individual compounds of concern and their associated guidance values for the protection of 

human health and the environment.   

 

      Table 2 illustrates the comparison of the soil matrix analysis with a comparison to the Human 

Health guidance value (Ch) and the alternative groundwater protection guidance values (Ca).  

Table 3 contains a comparison of the results from the TCLP extraction analysis to the 

groundwater protection standard Cw).  In both tables, analytical results that exceed the guidance 

values are highlighted in bold.     Tables 2 and 3 illustrate that six of the fifteen borings indicated 

levels of either volatile or semi-volatile compounds that exceed one of the groundwater 

protection standards.  Two of these are located on the LNAPL plume boundary (47A and 57A), 

two are located in the East and Orient Incinerator Area (91 and 93) and two are located north of 

the plume near well PI-28 (100A and 123).  Soil boring locations are illustrated on Figure 2.  The 

tables also illustrate that only soil borings 47A and 57A contain levels of volatile or semi-volatile 

organics that exceed the human health standards.  However, detection limits for the analysis were 

greater than the guidance values for several compounds, namely Benzo(a)pyrene, 

Dibenzo(a,h)anthracene.  Therefore, it is not certain that only these two borings exceed the 

groundwater protection or human health standards. 

 

     In general, the results indicate that volatile organics are not above the guidance values near the 

LNAPL plume.  Some volatiles were detected above the guidance values near the East and Orient 

Incinerator and north of the LNAPL plume near well PI-28. There were a number of semi-

volatile organics that exceeded the guidance values.  The highest levels were detected near the 

LNAPL plume, as would be expected with the presence of free-phase fuel oil.   
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2.4.4 Dissolved Phase Hydrocarbon Occurrence  

Groundwater samples were also collected from borings in the Laboratory Area during the 

1999 investigation and analyzed for volatile and semi-volatile organics by EPA Methods 8021 

and 8270, respectively.  Results of the analysis were reported to NYSDEC in the Phase II 

Corrective Action Plan and are presented here in Table 4.   NYSDEC does not promulgate 

standard guidance values for groundwater remediation, other than USEPA drinking water 

standards.  Groundwater contamination is evaluated on a case by case basis taking into 

consideration factors such as the constituent concentration, sensitive receptors, and local 

groundwater use.  However, for comparison purposes, Table 4 contains the NYSDEC guidance 

values for protection of groundwater (Cw).  Values in the table greater than the (Cw) value are 

highlighted in bold.  It should be noted that NYSDEC has recently reduced the acceptable level 

for MTBE from 50 parts-per-billion (ppb) to 10 ppb.   

Table 4 illustrates that only one of the eleven (11) borings sampled in Laboratory Area 

currently meets the protection of groundwater standard.  However, of the borings with 

exceedances, four contain less than 50 ppb of total volatiles and semi-volatiles, two contain less 

than 100 ppb, and the remaining four contain less than 2000 ppb.   MTBE was found above the 

10 ppb guidance value in two locations, Boring 129A and 142A.   
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3.0 PHASE III CORRECTIVE ACTION PLAN  

3.1 Remediation Goals and Objectives 

     The principal objective of proposed remedial measures at the PIADC facility is to restore the 

subsurface to an acceptable condition as defined by the NYSDEC Stars Memo #1 Petroleum 

Contaminated Soil Guidance Policy, August 1992, and to achieve this objective in a manner in 

keeping with the requirements of the NYSDEC Guidance for Petroleum Stipulation Agreement.  

This includes the removal and reduction of petroleum hydrocarbons to a point where they present 

no further risk to human health and the environment.   

3.1.1 Short-Term Remediation Goals 

The objective of subsurface restoration has both short-term and long-term goals.  In the short-

term, it is proposed to mitigate those conditions that present the greatest risk to human health and 

environment and to complete additional investigations in those areas where subsurface 

conditions are not well defined.  The short-term goals for the remediation effort are listed below:  

 Control LNAPL plume migration in Laboratory Area and recover as much LNAPL as 

technically feasible. 

 Removal of LNAPL from the abandoned fuel-piping vault located east of Building 102, 

and permanent closure of the vault. 

 Investigation and closure of a brick-lined leach pit located north of Building 103. 

 Investigation of the area around Soil Boring 101 and Monitoring Well PI-28 to determine 

the source and extent of LNAPL in the area. 

 Assess findings from the investigations to determine if additional remedial actions are 

necessary.   

Areas concerning these remediation objectives are shown in Figure 4.  The primary short-

term remediation goal will be the removal of LNAPL to mitigate any potential migration of the 

LNAPL plume either towards Long Island Sound or into nearby building basements.  

Additionally, it is necessary to better define conditions near the former Leach Pit and near Soil 

Boring 101 to determine if LNAPL occurrence in these areas is related to the larger plume or are 

just isolated pockets of LNAPL that have migrated along utility conduits.  It should be noted that 

remediation of Spill 96-00355 at the East and Orient Incinerator Area will not be a short-term 

goal of the remediation.  An exposure assessment has been submitted to NYSDEC that 

demonstrates that this area presents little risk to human health and the environment.  However, 

this area will be included as part of the long-term remediation goals. 
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3.1.2 Long-Term Remediation Goals  

 The long-term remediation is viewed as a two-stage process, with the first stage being 

removal of the LNAPL plume.  Remediation of the soil and groundwater is not possible until all 

of the free phase liquid hydrocarbons have been removed.  Progress toward this goal will be 

measured via continuous monitoring of subsurface conditions to evaluate the efficiency of free 

product removal.  As progress towards the LNAPL goal is made, USDA will then begin to 

evaluate the need for further active remediation of the subsurface.  At present, it is anticipated 

that risk assessment coupled with natural attenuation will be the primary mechanism for the 

restoration of subsurface soils and groundwater.  However, this assumption will be evaluated and 

additional measures implemented if mandated by the NYSDEC to maintain compliance with the 

Petroleum Stipulation Agreement and to safeguard site workers and the environment.     

The long-term goals are as follows: 

 Remove all measurable quantities of LNAPL from on-site monitoring wells.  This goal 

will be considered achieved when monitoring indicates that all wells on-site have 

contained less than 0.01-feet of LNAPL for a period of one-year.  

 Reduce concentrations of petroleum hydrocarbons in soil and groundwater to a level 

where they pose no current or future risk to on-site workers or the environment.  These 

goals will be pursued once all LNAPL is removed from the wells, and will likely be 

demonstrated complete via a human health and ecological risk assessment, or other 

means as directed by the NYSDEC.   

 Monitor groundwater conditions in the East and Orient Incinerator Area on a quarterly 

basis for one-year to ensure that subsurface conditions are stable and do not pose any risk 

to human health and the environment.  If it can be demonstrated that concentration of 

dissolved organics in groundwater in this area are stable or declining, USDA will petition 

the NYSDEC to discontinue monitoring this area.   

3.2 Technology Screening  

Technology screening for the remediation of the LNAPL plume was documented in the Phase 

II CAP prepared by Delta Engineers.  In this report, two proposed approaches to the remediation 

were presented; an automatic product only recovery system and a manual Vacuum Enhanced 

Fluid Recovery System (VEFR).   

A permanent VEFR system was eliminated from consideration since this process would 

require the extraction of a significant volume of water that would also require treatment and 

discharge.  The current manual VEFR system extracts between ten (10) and twenty (20) gallons 

of water for each gallon of product.  The anticipated groundwater extraction rate would be 

between ten gallons per minute (10 gpm) to 25 gpm, or between 14,000 to 22,000 gallons per day 

(gpd) for an automated system.  The current wastewater treatment facility for the island does not 

have the capacity to treat this volume of water, so a new treatment system would be required.  
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Discharge of the treated water would have to be to the surrounding surface water bodies, which 

creates additional environmental concerns.   

Lastly, it is not clear that hydraulic control of the plume is necessary to prevent migration.  

Previous investigations have shown that there is little to no groundwater gradient in this area.  

There also appears to be a low permeability silt seam that bounds the northern boundary of the 

plume at the water table making migration unlikely.  Therefore, the logistics and cost to treat and 

discharge this volume of water are considered to be critical issues that would delay project 

implementation and provide limited benefit considering the site conditions.   

The manual VEFR system was initially selected as the preferred technology, but has been 

eliminated primarily based on feedback from the NYSDEC and their desire for an automated 

system that operates around the clock.  Therefore, an automatic LNAPL recovery system has 

been selected as the preferred technology to remediate the LNAPL plume at this site.   

There are multiple types and manufacturers of these types of systems.  They can be divided 

into two main categories; pneumatic and electric.  Additionally, LNAPL recovery pumps can be 

outfitted with either stationary of floating intakes that work on either a hydrophobic membrane 

design, or a specific gravity differential.  Other options include providing individual recovery 

tanks for each well, or a central tank, and mounting of the piping above or below ground.   

For this project, it is proposed to employ pneumatic recovery pumps with a floating 

membrane type intake piped to a central recovery tank via a combination of above grade and 

below grade piping.  Pneumatic pumps were selected because they are generally less expensive to 

install than electric pumps and they are safer to operate due to the lack of electrical power source. 

 A floating membrane recovery head was chosen to permit the intake of the pump to rise and fall 

in response to the tidal fluctuation at the facility.  The pumps proposed have a 36-inch travel 

span, which is more than historical tidal fluctuations.  The membrane technology was selected 

because it will ultimately permit the reduction of LNAPL thickness to a sheen in the recovery 

well.  However, they are susceptible to water infiltration.  To prevent water infiltration, the 

membrane cartridges will be installed so as to maintain a ½-inch thickness of LNAPL in the 

recovery well at all times. This is accomplished by simply rotating the membrane cartridge inside 

the skimmer head.  When the product thickness is reduced below ½-inch, the cartridges will be 

changed back to a normal configuration to reduce the thickness to sheen.  This will increase the 

possibility of water infiltration, but the system will be constructed to withstand any freezing that 

may occur and will be equipped with a water sensor in the product tank to shut the system off if 

an excessive amount of water is recovered.   

A central piping configuration was selected to minimize product transfer activities and lessen 

the potential for spillage.  Additionally, a central tank will be less costly to install and monitor 

and will be less obtrusive.   Additional details regarding the installation of the LNAPL recovery 

system are provided in the Remediation Plan below.   
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3.3 Remediation Plan 

The following Sections discuss the plan for implementation of the remediation plan and long-

term monitoring for the effectiveness of the remediation in accordance with the requirements of 

the NYSDEC Guidance for Petroleum Stipulation Agreement. The remediation plan presented 

herein has been prepared to address the short and long-term goals of the remediation as outlined 

above in Section 3.1.  This includes installation of an LNAPL recovery system, closure of the 

former piping vault and leach pit and investigation into the source of LNAPL near Boring 101 

and Monitoring Well PI-28.   The plan for monitoring of the system is presented in Section 3.3. 

3.3.1 LNAPL Plume 

Remediation of the LNAPL plume will be accomplished via the installation and operation of 

a LNAPL recovery system.  The system is designed to operate 24-hours per day, 365 days per 

year and is fully automated.  Recovery pumps have been installed in each of the 16 wells that 

regularly indicate the presence of LNAPL.  Currently, it is not proposed to install recovery pumps 

in wells PI-28 and PI-39, as the presence of LNAPL in these locations has been intermittent.  It is 

believed that once the recovery system is activated and the static head of the LNAPL reduced, the 

migration of LNAPL will be halted making installation of pumps in these wells unnecessary.  

However, conditions in these wells will be monitored and the automated system expanded if site 

data indicates that such actions are warranted.   

3.3.1.1 System Description 

Specific details regarding the installation of the LNAPL recovery system are presented on the 

Engineering drawings contained in Appendix A.  Appendix B contains vendor cut-sheets for the 

major pieces of equipment including the pumps, air compressor, recovery tank, piping, and 

building.   Major features of the system are described below:  

 LNAPL recovery pumps will be 2-inch diameter Clean Environment controllerless Genie 

bladder pumps with 2-inch Selective Oil Skimmers, (Model # SOS-2 Tidal) with a 36-

inch float range.  See Appendix B for additional specifications.     

 Pumps will include a protective outer casing and be mounted to permit the monitoring of 

LNAPL thickness in the recovery wells during operation via a standard interface probe.  

The outer sheath will protect pump parts from possible damage during monitoring 

activities.  The pump size also will permit the installation of ground water depression 

pumps should this ever become necessary.   

 A watertight 2-foot by 2-foot flush mount road box will be used to complete each well 

head.  The road box will contain an air pressure regulator, pump cycle counter, and 

provide secondary containment for the product piping system connections to the pumps. 

 Air supply piping will be rubber air-line hose rated for a minimum of 125 psig. Product 

recovery lines will be individual 3/8-inch nylon tubes that will run unbroken from the 
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well vault to the product recovery tank.  All lines will be pressure tested after installation 

and prior to operation. 

 Below ground air supply and product recovery lines will be contained in a Schedule 40 

PVC secondary containment conduit. After installation, but prior to operation, 

underground-piping conduits will be pressure tested for a minimum of 30 minutes at 5 

psig, in accordance with Suffolk County requirements. .  Underground conduits and 

piping will be a minimum of 24-inches deep, and will be bedded with sand. 

 Above ground air supply and product recovery lines will be contained within steel IMT 

conduit.  This conduit will be liquid tight.  The Above ground piping will be secured to 

the concrete wall with brackets.  Freeze protection of the above ground lines is not 

necessary since the pumps are designed to remove only fuel oil and an air dryer with a 

negative forty degree Fahrenheit (-40F) dew point will remove moisture from the air 

supply.  However, if water does enter the fuel lines and freeze, the Nylon 11 tubing is 

temperature rated to -60F and pressure rated up to 250 psi, so it will not rupture.  The 

pumps are equipped with automatic relief valves to protect the pumps should the lines 

become clogged or frozen.   

 Air supply will be provided at a pressure of 100 pounds per square inch (psi) via a 5-

horsepower reciprocating air compressor with an 80-gallon receiver tank.  The air 

compressor will be equipped with an automatic condensate drain, motor starter, and high 

pressure shut-off.  The air supply line will be equipped with particulate and coalescing 

filters to remove oil and dirt particles.  A desiccant air dryer will remove excess water and 

prevent condensation in the air lines.  The air dryer will reduce the dew point of the outlet 

air to -40F.  

 A 1000-gallon single-wall horizontal steel tank will be used for product storage.  The 

tank will be constructed in accordance with applicable Suffolk County, NYSDEC, and 

EPA requirements.  The tank will be equipped with a manual fill gauge and a spill 

containment dike in accordance with applicable County, State, and Federal requirements. 

 Redundant automatic safety controls will be installed on the tank to prevent overfills.   

Overfill floats in the tank will be set at 90% full and at 95% fill levels, each interlocked to 

a separate block and bleed, 3-way solenoid valve.  A separate conductivity sensor will be 

installed at the 10% fill level to prevent the product tank from filling with water should a 

pump malfunction.  All control will be achieved through a central control panel with 

individual alarm indicators, and manual override switches.  A warning beacon will be 

installed on the building exterior to indicate an alarm situation to PIADC personnel. 

 Electricity for the air compressor, lights, heater, exhaust fan, and controls will provided 

by the PIADC central power supply.  Electricity will be fed from a 480-volt sub-panel in 

Building 108 and run to the new building in newly installed below grade conduit as 

shown in Appendix A. 
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3.3.1.2 System Installation 

Horne Engineering Services, Inc under contract with USDA will perform installation of the 

remediation system.  Prior to installation, Horne Engineering will obtain a permit from the 

Suffolk County Department of Health Services, Division of Environmental Quality to construct 

the above ground storage tank and piping.  This will involve submittal and approval of the 

construction drawings and issuance of the construction permit.  It is anticipated that this process 

will require approximately 30 days to complete.  In addition to the permit to construct, Suffolk 

County Department of Health Services will require that a representative of their office be on-site 

to observe the pressure testing of the below grade conduit and perform a final inspection once the 

system installation is complete.  Once the installation is approved, a permit to operate the tank 

will be issued.   

The system will be installed in accordance with the drawings contained in Appendix B.  

Installation of the recovery system will take approximately 3-weeks.  All materials will be 

mobilized to the island via the USDA operated freight ferry (JJ Callis).   The freight ferry is 

scheduled for annual maintenance during the month of April 2001.  Therefore, construction 

activities will begin once the freight ferry has returned to service in early May 2001.  The 

construction schedule is presented as Figure 5 and discussed in more detail in Section 3.3.5.  

During the construction period, interim recovery efforts will continue to the extent 

practicable.   During construction, some wells may be inaccessible for VEFR or monitoring 

activities.  If a well is inaccessible, VEFR or monitoring activities will not be performed at that 

well on that date.  Interim recovery efforts will be discontinued once the full-scale system is 

operational.    

3.3.1.3 System Start-up and Shakedown 

Once the permit to operate has been received, Horne Engineering will perform system start-

up and shakedown for a 1-week period.  During this period, Horne Engineering will be on-site 

daily to observe operation of the recovery system.  Activities to be performed during start-up 

include:   

 Setting of pump elevations. 

 Testing of equipment, controls, and alarms. 

 Measure initial recovery rates from individual wells and for entire system. 

 Training of Operator Contractor (Miller Environmental Group) personnel 

It is anticipated that the fuel recovery rate at start-up will be greater than 100 gallons per day 

(gpd).   Horne will monitor the level in the fuel tank during the first week and will have the tank 

emptied if necessary.    
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3.3.1.4 Normal System Operation 

A local firm, Miller Environmental Group (MEG), will perform the long-term operation of 

the recovery system under subcontract to Horne Engineering.  Horne Engineering will provide 

training to MEG personnel during the start-up period and will prepare an Operation and 

Maintenance (O&M) Manual to assist with system operation.  Miller Environmental will be 

administer all aspects of the day-to-day system operation including:  

 Performance of all routine maintenance, as specified in the O&M manual.  

 Performance of all monitoring activities, as specified in the CAP and Sampling and 

Analysis Plan 

 Responding to alarm conditions, as necessary. 

 Performing system repairs, as necessary. 

 Coordination of removal and disposal of recovered fuel. 

Horne Engineering will monitor the activities of MEG through a frequent communication 

with the MEG project manager and USDA on-site representative to ensure that the provisions of 

the Stipulation Agreement are met.  Specific monitoring activities to be performed as part of the 

normal system operation are described in Section 3.4 and in the Sampling and Analysis Plan 

contained in Appendix C.   

3.3.1.5 System Removal 

Active remediation is expected to last approximately 5 years with one additional year of 

monitoring.  Horne Engineering will remove the remediation system once the subsurface has 

been restored to acceptable conditions as defined by NYSDEC. Removal of the system will 

include:  

 Removal of pumps, compressor and controls. 

 Removal and disposal of equipment shed, product tank, and concrete pad.  

 Remove and fill wells and well vaults that are no longer needed to monitor the 

subsurface. 

 Disconnect electrical service.  

 Grout fill and abandon in place all underground conduits, and  

 Surface restoration. 

USDA will retain ownership of all equipment at the end of the remediation.  A list of 

equipment purchased for the task will be submitted to USDA at task completion, and USDA will 

assess which pieces of equipment it will retain and which pieces of equipment it determines to be 

unsalvageable.  Horne will remove from the Island all equipment determined unsalvageable.  
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3.3.2 Former Fuel Piping Vault 

Prior to installation of the recovery system, Horne Engineering Services will perform a 

closure of the inactive fuel piping vault located in the Laboratory Area.  The interior of this vault 

is known to contain some amount of fuel.  The objective of the closure is to remove this fuel and 

eliminate the possibility that it could serve as a continuing source for subsurface contamination. 

The scope of the closure is described below:  

 Prior to entering the vault, a vacuum truck will be used to remove and dispose of liquid 

that has collected in the plumbing vault.  

 All associated lines will be cut, drained, cleaned, and capped.  If lines contain fuel, then 

fuel will be collected and removed.   

 The interior of the vault will be cleaned with a steam cleaner to remove as much fuel as 

possible.The bottom of the vault will be broken open using a hoe-ram attachment on a 

backhoe to prevent the vault from acting as a water collection basin.  

 The area surrounding the pit will be excavated to see if the former piping has served as 

migration route for fuel.   

 Remove contaminated soil surrounding the vault, if encountered.  

 Collect one soil samples from each of the excavation walls (four total) to document soil 

conditions at time of closure.  Samples will be analyzed for Volatile and Semi-Volatile 

Organics (VOCs and SVOCs) by EPA Methods 8021 and 8270, respectively.  

 Clean soil from the remediation system pipe trenching will be used as backfill for the 

hole.  Additional clean fill to be brought in as necessary to complete backfill of the 

former pit.  Backfill will be placed and compacted in 1-foot lifts. 

A representative of the NYSDEC will monitor excavation activities.  Horne Engineering will 

provide a minimum of two-week notice to NYSDEC prior to beginning the excavation work.  

Excavated material will be checked for visual staining, odor, and with a PID meter to determine 

if the soil is contaminated.  Soil will be stockpiled as either clean or contaminated as determined 

by the NYSDEC on-site representative.  Contaminated soil will be stored in roll-off containers.  

One composite sample of contaminated soil per roll-off container will be collected and analyzed 

for standard disposal parameters (TCLP VOCs and SVOCs, TCLP metals, ignitability, reactivity, 

corrosivity).  USDA will dispose of the contaminated soil in accordance with all EPA and 

NYSDEC requirements.  

The results of the excavation sampling will be reported to the NYSDEC in the form of a CAP 

addendum, which will provide recommendations for future action based on the results of the 

excavation and closure activities.   
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3.3.3 Former Building 103 Leachate Pit 

The former leach pit associated with Building 103 has been the subject of several previous 

investigations.  Boring L129A installed in the Leachate pit during the Phase II CAP investigation 

was found to contain an oily substance.  Additional investigation performed as part of the RCRA 

investigation found that the pit contained Semi-Volatile Orgainics (SVOC’s) at levels zero to two 

orders of magnitude above the NYSDEC guidance values and Metals at concentrations of zero to 

three orders of magnitude above the NYSDEC guidance values. Soil samples from a boring 

collected outside of the Leachate Pit showed no constituents above the NYSDEC guidance 

values.  Recommendations in the Phase II CAP were to investigate the piping to this pit and 

confirm that it is not discharging oil.  The RCRA investigation recommended no further action 

under the RCRA program, but recommended deferring the action to the TPH Investigation and 

Removal Program, under which this document has been prepared.   

Based upon the results of previous investigations, USDA proposed to permanently close this 

Leachate Pit. Closure of pit will be performed in accordance with applicable NYSDEC and 

Suffolk County Guidance.  The scope of work for the closure is summarized below:  

 The brick-lined leach pit will be removed and the surrounding area will be excavated to 

the groundwater table. 

 Bricks will be removed from the soil pile and disposed of separately. 

 Any piping associated with the leach pit will be cut, drained, and capped.  Any liquids 

collected will be containerized and sampled to determine if the material is hazardous.  

 Any piping found will be investigated to confirm that piping is not a conduit for LNAPL 

migration.  

 Excavation will be performed with oversight from NYSDEC.  Excavated material will be 

checked for staining, odor, and with a PID meter to verify clean soil.  Contaminated soil, 

as determined by NYSDEC, will be stored in roll-off containers.  

 Composite samples will be collected from the four walls to document soil conditions at 

closure.  Samples (4 total) will be analyzed for VOCs, SVOCs, and RCRA metals, by 

EPA Methods 8021, 8270, and 6010, respectively.  

 Clean soil from the excavation will be used a backfill for the hole.  Additional clean fill 

will be brought in as necessary to complete the backfill.  In areas along the roadway 

backfill will be placed and compacted in 1-foot lifts.  

 Contaminated soil will be stored temporarily on-site in roll-off containers.  One 

composite sample per roll-off will be collected and analyzed for standard disposal 

parameters (TCLP VOCs and SVOCs, ignitability, reactivity, corrosivity).   

 USDA will dispose of the contaminated soil in accordance with all EPA and NYSDEC 

requirements based upon the results of the disposal analysis. 

 Results to be reported to NYSDEC in the same CAP Addendum described above, which 

will also serve as the Closure Report for Suffolk County.   
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3.3.4 Boring L101/Monitoring Well PI-28 Area 

Boring L101 installed during the Phase II CAP investigation indicated the presence of 

LNAPL in the subsurface at a depth of approximately eight to ten feet.  The Phase II CAP 

suggested that the oil at this location could be the result of fuel oil following the gravel trench 

backfill of the former sewer pipe in this area.  Recent well gauging observations have also 

indicated the presence of LNAPL in Monitoring Well PI-28, located near Boring L101.  The 

recommendation in the Phase II CAP was to perform excavation in this area to determine the 

source of the oil.  Therefore, USDA proposes to excavate three test pits with a backhoe as shown 

in Figure 4, with the intent of determining the source of the LNAPL in this area. 

The first test pit will be excavated near the existing sewer line manhole to locate the 

suspected abandoned discharge line and determine if it is conduit for migration of LNAPL. The 

second and third test pits are to determine the extent of contamination in vicinity of PI-28.  Test 

pits will be excavated using a rubber tire backhoe with an extension arm to permit excavation 

down to the water table elevation (approximately 12 to 14 feet bgs).  Visual observations will be 

made regarding the presence of LNAPL in the subsurface.  Excavation will be performed under 

the supervision of an inspector from the NYSDEC who will check the excavated material for 

signs of contamination in the same manner described above.  Clean soil that is removed will be 

returned to the excavation.  Contaminated soil will be stored in roll-off containers and 

characterized via composite samples and analysis for future disposal.  One composite sample per 

roll-off container will be collected and analyzed for standard disposal parameter (TCLP VOCs 

and SVOCs, ignitability, reactivity, and corrosivity).  The test pits will be backfilled with clean 

soil removed from the excavation and additional clean fill as necessary to completely fill the 

excavations.  In areas along the roadway, backfill will be placed and compacted in 1-foot lifts.  

Test pit excavation observations will be documented to NYSDEC in the CAP addendum.  

The CAP Addendum will include recommendations for additional remedial actions, if warranted 

based on the findings.  

3.3.5 Implementation Schedule 

Implementation of the remediation plan will begin immediately upon approval of the plan by 

the NYSDEC.  The over all project duration is expected to be approximately 104 days beginning 

with approval of this plan to NYSDEC.  Figure 5, Project Implementation Schedule, illustrates 

the various tasks and their duration.   

Implementation is divided into two parts, Preparation/Permitting and On-Site Construction.  

Preparation and permitting is anticipated to require approximately 51 days and will begin upon 

approval of the remediation plan by NYSDEC.  Upon approval of the plan, USDA will submit 

the construction plans and permit application forms to the Suffolk County Department of Health 

Services and begin ordering equipment.  Approval of the plans is expected to require 

approximately 30 days.  Receipt of all project equipment is anticipated to require approximately 

6-weeks.   
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On-Site Construction will occur following receipt of the equipment, approval of the plans, 

and the arrival at PIADC of the USDA freight ferry following its scheduled maintenance.  As 

shown in Figure 5, mobilization of equipment is scheduled to begin during the first week of May 

2001.  The construction period will last approximately 53 days and includes the following: 

 One week for mobilization 

 One week to close the former Fuel Piping Vault 

 One week to close the former Leachate Pit and excavate test pits 

 Three weeks to install the recovery system  

 One week of start-up and shakedown. 

 Three days to demobilize from the site.   

3.4 Monitoring Plan 

This Section contains a description of the methods and frequency for monitoring the 

performance of the LNAPL recovery system and subsurface conditions in the Laboratory and 

East and Orient Incinerator Areas.   

3.4.1 LNAPL Recovery System 

Monitoring of the recovery system will begin immediately following start-up.  Monitoring 

will be performed by MEG personnel.  Detailed operation and maintenance procedures will be 

specified in the Operation and Maintenance Manual to be prepared as part of the system 

installation.  Routine maintenance and monitoring site visits will be performed according to the 

following schedule: 

 Daily for the first week after system startup. 

 Twice per week for the remainder of the first month (three weeks). 

 Once per week for the next five months. 

 Once every two weeks thereafter, if performance permits. 

Other site visits may be required as needed.  Weekly site visits may be reduced to bi-monthly 

following first quarter if operational performance and product recovery permits.  It is anticipated 

that Suffolk County will require weekly inspections of the above grade fuel recovery piping.  It is 

proposed to have USDA personnel inspect the piping during those weeks when MEG is not 

scheduled to visit the site.  

The items listed below will be performed during each regularly scheduled site visit. 

 Verify proper system operation (check alarms, check pump operation).  

 Inspect secondary containment of above and below ground piping for leaks. 

 Gauge the product thickness in the recovery wells. 
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 Gauge sea level at the harbor upon arrival and departure from the site.  

 Measure product level in recovery tank. 

 Repairs and adjustment to pumps as needed.   

Periodic maintenance of equipment will be done as described in the Operation and 

Maintenance Manual. MEG will empty the recovery tank using a vacuum truck.  MEG will 

provide transport and disposal of the recovery product in accordance with all NYSDEC, DOT, 

and USEPA regulations.  Initially, it is anticipated that the LNAPL recovery tank will fill and be 

emptied on a weekly basis.  This frequency should decrease rapidly after start-up and ultimately 

occur approximately once per month.   

 Monitoring of the fuel recovery rate will be performed on routine basis to establish trends in 

system performance.  The initial recovery rate will be established during start-up, then again 

during the second week after startup.  A recovery rate will be established from each well by 

measuring the volume recovered in a given time period.  These recovery rates will be measured 

twice annually to gauge the effectiveness of individual wells and to provide a basis for 

adjustment of the pump cycle frequency.   A record of the volume of product removed from the 

site will be maintained.  Relative recovery rates between the wells will be used to establish 

estimates for total volume recovered per well.  Changes in the plume area will be correlated with 

individual well performance, if possible.  Groundwater monitoring will be performed to evaluate 

the stability of the plume.  Results of these efforts will be reported to USDA and NYSDEC in the 

quarterly monitoring reports, as described in Section 3.4.3.  

3.4.2 Groundwater Monitoring 

Groundwater monitoring will be performed monthly at designated wells in and around the 

Laboratory Area plume and East and Orient Incinerator Area.  Wells to be gauged on a monthly 

basis consist of ten perimeter wells surrounding the plume, which are listed on the Groundwater 

Monitoring Summary Table, Table 5.   Monthly monitoring will include gauging liquid levels, 

product thickness measurements (if any), visually inspecting groundwater, and checking 

groundwater odor.  Groundwater monitoring procedures are described in the Sampling and 

Analysis Plan presented as Appendix C.  Additionally, the 16 active recovery wells will be 

gauged according to the schedule listed in the previous section.    

To establish a starting point for the remediation, a baseline sampling event will be performed 

in April 2001 at all existing wells that do not contain LNAPL.  Groundwater samples will be 

collected according to the procedures described in the Sampling and Analysis Plan (Appendix 

C). The groundwater samples will be analyzed using EPA methods 8021 and 8270. The wells to 

be sampled, and analysis methods are summarized on Table 5, Groundwater Monitoring 

Summary Table. 

Following the baseline sampling event, ten perimeter wells in the Laboratory Area and two 

wells in the East and Orient Incinerator Area will be sampled on a quarterly basis.  Samples will 

be collected in the months of July, October, January, and April. Groundwater samples from the 
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Laboratory Area perimeter wells will be analyzed for Semi-volatile organics via EPA Method 

8270.  The Laboratory Area perimeter wells to be sampled are PI-6, 18, 26, 27, 28, 29, 30, 32, 38, 

and 39 as shown in Figure 6, Quarterly Groundwater Sampling Locations and Table 5, 

Groundwater Monitoring Summary Table.   

Groundwater samples from wells PI-14 and PI-15 in the East and Orient Incinerator Area will 

be analyzed for both volatile and semi-volatile organics via EPA Methods 8021, and 8270, 

respectively.  

3.4.3 Monitoring Reports  

3.4.3.1 Quarterly Monitoring Reports 

Quarterly reports will be prepared and submitted to NYSDEC containing the results of the 

monthly monitoring and quarterly groundwater sampling.   Reports will be prepared by MEG and 

delivered to Horne Engineering within 45 days of the quarterly sampling events in January, April, 

July, and October.  At a minimum, the quarterly reports will contain the following items:  

 Summary of the monthly monitoring and quarterly sampling activities.   

 Summary tables of the well gauging data, analytical results, and LNAPL recovery.   

 Historical summary table of analytical results from all wells. 

 Site map illustrating the results of the most recent analytical sampling and extent of free 

product in the laboratory area.   

 Raw analytical data and chain of custody forms. 

 Discussion of pertinent results.  

 

3.4.3.2 Annual Effectiveness Monitoring Reports 

In addition to the quarterly monitoring reports, once per year an annual effectiveness 

monitoring report will be prepared.  This report will be prepared at the end of each calendar year, 

following submittal of the December quarterly report, with the intent of assessing the overall 

progress toward the remedial goals and providing recommendations for actions to be taken in the 

coming year to improve performance, if necessary.  The annual report will contain the following:  

 Summary of the monthly and quarterly monitoring activities.   

 Summary tables of the well gauging data, analytical results, and LNAPL recovery.   

 Historical summary table of analytical results from all wells. 

 Site map illustrating the results of the most recent analytical sampling and extent of free 

product in the laboratory area.   

 Evaluation of trends in LNAPL extent and thickness. 

 Evaluation of trends in LNAPL recovery rates on an individual well basis. 
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 Evaluation of trends in dissolved phase organics. 

 Overall assessment of remediation progress.  

 Recommendations for additional remediation or monitoring activities in order to meet 

remediation objectives, if necessary.   

Monitoring of the remediation effort in the Laboratory Area will continue until the short term 

remediation goal is met, which is to remove all LNAPL as demonstrated by the wells being free 

of LNAPL for a period of 12 months.  Once the short-term goal has been achieved, USDA will 

evaluate the risks posed by the remaining contamination and reevaluate the plan for monitoring 

the subsurface.  Any proposed adjustments to the plan will be submitted to the NYSDEC for 

approval, prior to implementation.   

In the East and Orient Incinerator Area, it is proposed to monitor this Area for a period of 12 

months to demonstrate that dissolved organic concentrations in this area are stable or decreasing. 

Following the 12 months of monitoring, USDA will petition the NYSDEC to discontinue 

monitoring in this area, provided that the monitoring results indicate a stable or decreasing trend. 
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APPENDIX B: REMEDIATION SYSTEM EQUIPMENT SPECIFICATIONS 
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APPENDIX C: SAMPLING AND ANALYSIS PLAN 
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TABLES 

05/04101 





Date Pl-7 

6/3/98 3.70 
6/4/98 3.04 

6/17/98 2.49 
6/26/98 1.82 
7/31/98 1.77 

8/7/98 1.94 
10/9/98 2.92 

10/16/98 2.20 
10/23/98 2.90 
10/30/98 1.94 

11/5/98 3.33 
11/13/98 2.61 
11/20/98 1.36 
11/27/98 2.79 

3/5/99 4.64 
3/19/99 3.21 

4/2199 2.96 
4/16/99 2.32 
4/27/99 1.88 
5/14/99 1.72 
5/28/99 2.99 
6/14/99 2.70 
6/25/99 2.08 

7/9/99 1.83 
7/23/99 1.97 
8/9/99 1.95 

8/20/99 1.86 
9/3/99 2.29 

9/24/99 2.23 
10/8/99 1.94 

10/21/99 2.30 
12130/99 2.43 

212100 2.69 
2/11/00 1.28 
2/25/00 2.23 
3/24/00 3.15 
4/12100 1.72 
4/24/00 3.24 

5/5/00 3.20 
5/26/00 2.37 

6/9/00 2.58 
6/22100 1.91 

NA=Not Gauged 
ND=Non Detect 

Pl-9 

2.18 
NA 

2.93 
2.77 
3.11 
1.96 
2.14 
1.94 
2.61 
1.84 
0.09 
2.52 
1.66 
2.02 
4.05 
3.23 
2.56 
2.08 
1.82 
1.60 
3.05 
2.90 
2.33 
1.80 
1.98 
1.76 
ND 

2.00 
3.33 
2.61 
2.20 
3.08 
3.06 
1.82 
2.90 
4.57 
2.18 
4.91 
2.23 
2.13 
2.87 
3.22 

Pl-10 Pl-11 Pl-12(0) PI-12(N) 

1.41 3.12 NA NA 
NA 2.60 1.26 1.68 

1.73 2.66 2.34 1.31 
1.18 2.15 1.13 1.93 
1.07 1.12 1.18 1.70 
0.14 1.87 2.13 1.76 
0.01 2.62 1.96 0.69 
0.21 1.84 1.37 0.69 
0.13 2.76 1.94 0.83 
0.24 2.08 0.98 0.54 

ND 2.89 1.70 0.70 
0.05 2.57 1.75 0.73 
ND 2.04 1.61 0.71 

0.03 0.02 1.33 0.59 
0.95 3.12 2.34 1.51 
1.33 2.49 2.14 1.50 
1.28 2.47 2.12 2.04 
0.09 2.08 2.15 1.29 
0.14 2.20 1.40 1.34 
0.13 1.91 1.66 1.36 
1.39 2.43 2.18 1.35 
ND 2.05 2.06 1.59 

0.12 2.13 1.83 1.44 
0.04 2.04 1.45 1.18 
0.10 2.00 1.58 1.14 
ND 1.98 0.80 0.90 
ND 2.18 1.06 0.97 

O.Q1 2.12 0.95 0.97 
1.25 2.59 2.28 1.75 
0.03 2.38 1.91 1.62 
0.38 2.24 1.13 1.28 

Trace 1.88 1.25 1.25 
0.09 2.14 2.16 1.49 
0.10 2.06 1.68 1.54 
0.08 2.10 1.77 1.59 
2.64 2.76 2.46 1.79 
0.31 1.82 0.62 1.30 
4.68 3.14 3.36 1.00 
1.89 2.70 2.31 1.60 
2.27 2.32 1.17 1.04 
1.44 2.32 1.30 1.21 
1.80 2.20 1.91 1.77 

Table 1 
Historical LNAPL Thickness (feet) 

Plum Island Animal Disease Center 

Pl-19 Pl-21 Pl-22 Pl-23 Pl-24 

NA 0.60 1.04 0.15 1.50 
1.27 NA NA NA 0.08 
0.65 0.15 2.54 ND 0.67 
0.68 0.24 0.30 ND 1.75 
1.81 0.02 0.82 0.02 0.12 
2.14 0.03 0.46 0.34 1.00 
2.54 ND 0.70 1.35 ND 
0.89 ND 0.02 0.20 0.72 
3.04 0.01 0.65 1.42 0.67 
1.33 ND 0.72 1.90 1.14 
2.71 ND 0.28 0.95 ND 
2.24 0.03 0.79 2.36 0.28 
1.77 ND 0.52 1.01 ND 
1.67 ND 0.27 0.83 0.28 
4.32 0.01 0.62 1.53 0.16 
2.70 0.01 1.06 ND 0.93 
2.82 0.01 1.96 1.01 0.74 
1.25 ND 0.35 ND 0.43 
0.71 ND 1.09 0.36 0.31 
1.28 0.01 0.79 0.42 0.47 
0.91 0.02 3.49 0.53 0.58 
2.83 0.02 1.71 0.83 0.18 
1.62 0.44 1.60 1.37 0.41 
1.24 0.04 1.20 1.53 0.65 
1.45 0.03 1.53 1.89 0.79 
0.81 0.01 1.23 1.32 0.23 
1.08 0.02 1.57 NO ND 
1.62 0.01 1.66 2.00 0.62 
2.11 0.03 1.87 1.15 0.76 
1.90 0.03 1.77 1.15 0.40 
0.55 0.02 1.27 1.65 1.07 
1.74 0.02 1.83 2.37 0.09 
2.61 0.02 2.90 2.25 0.01 
1.74 0.03 1.68 1.54 ND 
2.73 0.04 1.37 1.84 0.02 
2.45 0.04 3.21 1.14 0.88 
0.38 0.01 1.08 1.70 0.69 
0.04 NO 3.21 4.85 1.26 
2.23 0.02 1.72 0.94 1.58 
0.39 O.Q7 0.07 0.55 1.90 
0.67 0.01 0.10 0.43 0.24 
1.15 Trace 1.07 1.33 

-
1.62,_ 

---------

Pl-28 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Pl-37 Pl-33 Pl-34 Pl-35 Pl-36 Pl-39 

NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NAI 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA 0.70 1.59 1.49 NA NA 
NA 0.78 1.78 1.65 NA NA 
NA 2.50 3.00 2.20 NA NA 
NA 3.13 2.82 2.85 NA NA 
NA 0.36 1.85 2.03 NA NA 

Trace 1.21 2.30 2.07 1.59 NA 
NA 2.53 1.09 2.35 NA NA 
ND 1.17 1.65 1.87 NA NA 
ND 1.89 3.12 2.58 2.75 NA 
ND 1.74 5.06 3.07 1.95 NA 
ND 0.91 0.12 1.70 1.13 NA 

0.49 0.75 6.24 1.04 1.01 NA 
0.50 Trace 3.82 2.57 2.35 NA 
0.03 0.01 1.94 1.55 1.38 NA 
0.01 0.02 1.84 1.64 0.44 NA 
0.20 0.03 2.56 2.10 2.02 NA 

1 of 2 





Date Pl-7 

7/5/00 2.51 
10/5/00 2.74 
8/4/00 2.73 

8/21/00 2.52 
10/4/00 1.78 

10/20/00 2.20 
11/3/00 1.58 

11/17/00 2.90 
1211/00* 1.09 
12115/00 2.38 
12129/00 1.21 

NA=Not Gauged 
N D=Non Oetect 

Pl-9 

2.40 
0.67 
2.05 
2.71 
1.81 
1.79 
1.50 
2.01 
2.10 
1.98 
1.95 

Pl-10 Pl-11 Pl-12(0) 

0.01 2.30 1.84 
2.06 0.54 0.80 
0.20 2.63 1.87 
1.33 2.44 1.72 
0.05 1.90 1.22 
0.11 1.70 1.10 
0.01 1.61 1.18 
0.01 2.34 1.20 
0.01 1.40 1.94 
0.02 0.89 1.25 
0.17 1.47 1.86 

PI-12(N) 

1.48 
1.36 
1.18 
1.59 
1.07 
1.03 
0.74 
0.97 
1.17 
1.23 
1.94 

Table 1 
Historical LNAPL Thickness (feet) 

Plum Island Animal Disease Center 

Pl-19 Pl-21 Pl-22 Pl-23 Pl-24 

2.00 0.01 0.15 Trace 0.15 
1.01 Trace 0.32 0.69 0.61 
1.90 0.04 0.29 0.71 0.31 
1.88 0.05 1.14 1.11 1.48 
0.97 0.06 O.Q7 1.16 0.34 
1.08 0.08 0.29 1.87 0.07 
0.16 0.01 0.01 0.10 0.08 
2.43 Trace 0.01 0.98 0.11 
1.89 0.01 0.00 0.93 0.01 
3.48 0.01 0.21 1.11 Trace 
1.67 0.03 0.58 1.07 Trace 

Pl-28 Pl-37 Pl-33 Pl-34 Pl-35 Pl-36 Pl-39 

NA Trace 0.04 3.71 2.03 1.57 NA 
NA ND Trace 0.32 1.54 1.50 NA 
NA 0.09 Trace 5.42 2.80 2.06 NA 
NA 0.09 0.01 2.74 2.21 1.97 NA 
NA ND 0.12 0.96 1.50 1.30 NA 
NA ND 0.37 0.74 1.46 1.07 NA 

0.02 ND 0.93 0.11 1.10 0.68 0.64 
0.01 Trace 0.04 1.82 1.25 1.59 0.05 
0.04 Trace 0.12 2.67 1.65 1.14 Trace 
0.19 ND 2.46 3.96 1.71 1.84 0.02 

Trace ND 1.59 1.36 2.03 2.00 ND 

2 of 2 



Parameter 
EPA Method 8270 
Naphthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Flouranthene 
Pyrena 
Benzo( a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo (a) pyrene 
Dibenzo (a, h) anthracene 
lndeno {1, 2, 3-cd) pyrene 
Benzo(ghi)pe~lene 

EPA Method 8021 
ter.ButyiMethyiEther 
Benzene 
Toulene 
Ethyl Benzene 
(m + p)-Xylene 
a-Xylene 
Xylene (Total) 
lspropylbenzene 
n-Propylbenzene 
135-Trimethylbenzene 
124-Trimethylbenzene 
sec-Butylbenzene 
p-lsopropyltoluene 
n-Butylbenzene 
Naphthalene 
tert-Butylbenzene 

-- --

)cuJie 2 
Soli Boring Analytical Results 

Soli Matrix 
Plum Island Animal Disease Center 

July 26, 1999 

------- -----------------

47AI 57 AI 581 74A I 83F I 90 I 91 I 93 I100AI101BI 123 I 128 I129AI 136 I142A 
All units in ug!kg unless otherwise noted 

2800 710 <30 47 <30 <30 <30 <300 <30 <30 56 <30 <30 <30 <30 
1600 3500 <30 <30 <30 <30 <30 <300 <30 <30 <30 <30 <30 <30 <30 
2300 3000 38 <30 <30 80 <30 1000 <30 <30 83 <30 <30 <30 <30 
5600 26000 140 <30 <30 270 76 2000 <30 <30 190 <30 <30 <30 <30 
1900 5500 <30 <30 <30 <30 <30 <300 <30 <30 <30 <30 <30 <30 <30 
2600 29000 41 <30 <30 57 45 410 <30 <30 34 <30 <30 <30 <30 
5600 30000 77 31 <30 150 73 810 92 <30 78 <30 <30 <30 <30 
2000 12000 <30 <30 <30 <30 <30 <300 <30 <30 <30 <30 <30 <30 <30 
2100 13000 <30 <30 <30 <30 <30 <300 <30 <30 <30 <30 <30 <30 <30 

1900** 9500** <30 <30 <30 <30 24 <300 <30 <30 <30 <30 <30 <30 <30 
1900 9500 <30 <30 <30 <30 24 <300 <30 <30 <30 <30 <30 <30 <30 
3100 11000 <30 <30 <30 <30 <30 <300 <30 <30 <30 <30 <30 <30 <30 
360 1600 <30 <30 <30 <30 <30 <300 <30 <30 <30 <30 <30 <30 <30 
720 5000 <30 <30 <30 <30 <30 <300 <30 <30 <30 <30 <30 <30 <30 
710 4700 <30 <30 <30 <30 <30 <300 <30 <30 <30 <30 <30 <30 <30 

All units in ug!kg unless otherwise noted 
54 70 <5 25 48 <5 <10 <50 45 100 39 <5 120 <5 500 

<10 <10 <5 <5 10 <5 <10 <50 58 <5 11 <5 13 <5 <5 
<10 <10 <5 <5 <5 <5 <10 120 35 <5 10 <5 <5 <5 <5 
<10 <10 <5 <5 <5 <5 <10 470 19 <5 16 <5 <5 <5 <5 
<20 <20 <20 <10 <10 <10 <20 580 46 <10 21 <10 <10 <10 <10 
<10 <10 <10 <5 <5 <5 <10 150 37 <5 17 <5 <5 <5 <5 
<30 <30 <30 <15 <15 <15 <30 730 83 <15 39 <15 <15 <15 <15 
<10 <10 <5 <5 5 <5 <10 120 <10 <5 21 <5 <5 <5 <5 
<10 <10 <5 <5 <5 <5 <10 <50 15 <5 24 <5 <5 <5 <5 
<10 <10 <5 <5 9 <5 <10 180 89 <5 57 <5 7 <5 <5 
<10 <10 <5 <5 26 5 <10 130 110 <5 180 <5 20 <5 <5 
<10 <10 <5 <5 <5 <5 <10 <50 <10 <5 41 <5 <5 <5 <5 
<10 <10 <5 <5 5 <5 <10 <50 34 <5 17 <5 <5 <5 <5 
<10 <10 <5 <5 38 <5 12 1100 180 <5 100 <5 35 <5 <5 

17 23 <5 8 <5 <5 <10 200 20 16 75 <5 6 <5 <5 
<10 <10 <5 <5 <5 <5 <10 18 <5 <5 <5 <5 <5 <5 

Ca Ch 

200 3.0E+05 
400 5.0E+06 
1000 3.0E+06 
1000 *** 
1000 2.0E+07 
410 2.0E+06 
1000 2.0E+06 
0.04 2.2E+02 
0.04 *** 
0.04 2.2E+02 
0.04 2.2E+02 
0.04 6.1E+01 
1000 1.4E+01 
0.04 *** 
0.04 *** 

1000 *** 
14 2.4E+04. 

100 2.0E+07 
100 8.0E+06 
100 2.0E+08 
100 2.0E+08 
100 2.0E+08 
100 *** 
100 *** 
100 *** 
100 *** 
100 *** 
100 *** 
100 *** 
200 *** 
100 *** 

-- Indicates isomer could not be separated. Data reflects half of the total amount. 

Analytical results from Delta Engineers, Phase II CAP 
Cs and Ch data from NYDEC, Stars Memo #1 {August 1992) 
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le 3 
Soil Boring Analytical Results 
Liquid Matrix (TCLP Leachate) 

Plum Island Animal Disease Center 
July 20, 1999 

Parameter 47AI 581 74AI 83FI 901 911 93I100Aj 1281 129AI 142A Cw 
EPA Method 8270 All units in uQ/kg unless otherwise noted 
Naphthalene <10 <10 <10 <10 <10 <10 10 <10 <10 <10 <10 10 
Acenaphthene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 20 
Fluorene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 50 
Phenanthrene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 50 
Anthracene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 50 
Flouranthene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 50 
Pyrene <10 <10 <10 <10 <10 <10 <10 <1~Q.. <10 <10 <10 50 
Benzo(a)anthracene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 0.002 
Chrysene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 0.002 
Benzo(b )fluoranthene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 0.002 
Benzo(k)fluoranthene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 0.002 
Benzo (a) pyrene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 0.002 
Dibenzo (a, h) anthracene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 50 
lndeno (1, 2, 3-cd) pyrene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 0.002 
Benzo (ahi) oervlene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 0.002 
EPA Method 8021 All units in ug/kg unless otherwise noted 
ter.ButyiMethyiEther <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10* 
Benzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 0.7 
Toulene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 5 
Ethyl Benzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 5 
m + p Xylene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 5 
o Hylene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 5 
Xylene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 5 
lspropylbenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 5 
n-Propylbenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 5 
135-Trimethylbenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 5 
124-Trimethylbenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 5 
sec-Butylbenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 5 
p-lsopropyHoluene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 5 
n-Butylbenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 5 
Naphthalene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10 
tert -Butvlbenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 5 
.. =Revised guidance value for MTBE (NYSDEC Jan. 2001} 
.... Indicates isomer could not be separated. Data reflects half of the total amount. 

Analytical results from Delta Engineers, Phase II CAP 
Cw data from NYDEC, Stars Memo #1 (August 1992) 



Parameter 
EPA Method 8270 
Naphthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Flouranthene 
Pyrene 
Benzo( a)anthracene 
Chrysene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo (a) pyrene 
Dibenzo (a, h) anthracene 
lndeno (1, 2, 3-cd) pyrene 
Benzo(ghi)pendene 
EPA Method 8021 
ter.ButyiMethyiEther 
Benzene 
Toulene 
Ethyl Benzene 
m + p Xylene 
o Hylene 
Xylene 
lspropylbenzene 
n-Propylbenzene 
135-Trimethylbenzene 
124-Trimethylbenzene 
sec-Butylbenzene 
p-lsopropyltoluene 
n-Butylbenzene 
Naphthalene 
tert-Butylbenzene 

Table 4 
Soil Boring Analytical Results 

Water Matrix 
Plum Island Animal Disease Center 

October 25, 1999 

47AI 581 74Al 83FI 901 911 93I100AI 
All units in uQ/kg unless otherwise noted 

1 1 1 58 14 <200 980 <1 
1 <1 1 <10 25 <200 <200 <1 
1 2 1 24 22 510 480 <1 
5 5 6 61 37 900 <200 <1 

<1 1 1 <10 <10 <200 <200 <1 
3 3 6 <10 <10 <200 <200 <1 
3 5 6 <10 10 330 250 <1 
1 2 3 <10 <10 <200 <200 <1 
2 2 3 <10 <10 <200 <200 <1 

<10 1.5** 3.5** <100 <10 <200 <200 <1 
<10 1.5** 3.5** <100 <10 <200 <200 <1 
<10 1 3 <10 <10 <200 <200 <1 
<10 <1 <1 <100 <10 <200 <200 <10 
<10 <1 2 <100 <10 <200 <200 <1 
<10 <1 2 <100 <10 <200 <200 <1 

All units in ug/kg unless otherwise noted 
3 <1 1 <1 <10 <10 <10 <0.5 

<1 <1 3 1 <10 <10 <10 2 
<1 <1 1 1 <10 <10 10 <0.5 
<1 <1 <1 9 <10 15 140 <0.5 
<2 <2 <2 16 <20 21 63 <1 
<1 <1 <1 5 <10 11 40 <0.5 
<3 <3 <3 21 <30 32 103 <1.5 
<1 <1 <1 10 <10 25 170 <0.5 
<1 <1 <1 8 <10 27 150 <0.5 
<1 1 2 28 <10 n <10 <0.5 
<1 2 7 66 <10 200 <10 <0.5 
<1 2 <1 6 21 73 340 <0.5 
<1 <1 <1 4 <10 60 74 <0.5 
<1 3 3 40 <10 <10 150 1 
<1 1 11 63 13 <10 230 10 
<1 <1 <1 <1 <10 <10 <10 <0.5 

* = Rev1sed gUidance value for MTBE (NYSDEC, Jan. 2001) 
**Indicates isomer could not be separated. Data reflects half of the total amount. 

128L 129AI 142A Cw 

<30 26 <30 10 
<1 <10 <10 20 

1 <10 <1 50 
3 <10 5 50 

<1 <10 <1 50 
<1 <10 <1 50 
<1 <10 <1 50 
<1 <10 <1 0.002 
<1 <10 <1 0.002 
<1 <10 <1 0.002 

<10 <10 <10 0.002 
<10 <10 <10 0.002 
<10 <10 <10 50 
<10 <10 <10 0.002 
<10 <10 <10 0.002 

<1 40 17 10* 
<1 4 <1 0.7 
<1 4 <1 5 
<1 6 <1 5 
<2 9 <2 5 

4 <1 5 
<3 13 <3 5 
<1 6 <1 5 
<1 6 <1 5 
<1 20 <1 5 
<1 23 <1 5 
<1 <2 <1 5 
<1 5 <1 5 
<1 54 <1 5 
<1 <2 <1 10 
<1 2 <1 5 

Analytical results from Delta Engineers, Phase II CAP 
Cw data from NYDEC, Stars Memo #1 (August 1992) 



WELL 
ID 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

12N 
120 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

Table 5 
Groundwater Monitoring Summary Table 

Plum Island Animal Disease Center 

LOCATION MONTHLY RECOVERY BASELINE 
MONITORING WELLS* SAMPLING 

Harbor EPA 8021 & 8270 
Harbor EPA 8021 & 8270 
Harbor EPA 8021 & 8270 
Harbor EPA 8021 & 8270 

Laboratory EPA 8021 & 8270 
Laboratory X EPA 8021 & 8270 
Laboratory. X 
Laboratory X EPA 8021 & 8270 
Laboratory X 
Laboratory X 
Laboratory X 
Laboratory X 
Laboratory X 
Laboratory X EPA 8021 & 8270 
Laboratory X EPA 8021 & 8270 
Laboratory X EPA 8021 & 8270 
Laboratory· ·EPA 8021 & 8270 
Laboratory EPA 8021 & 8270 
Laboratory X EPA 8021 & 8270 
Laboratory X 
Laboratory X EPA 8021 & 8270 
Laboratory X 
Laboratory X 
Laboratory X 
Laboratory X 
Laboratory EPA 8021 & 8270 
Laboratory X EPA 8021 & 8270 
Laboratory X EPA 8021 & 8270 
Laboratory X 
Laboratory X EPA 8021 & 8270 
Laboratory X EPA 8021 & 8270 
Laboratory EPA 8021 & 8270 
Laboratory X EPA 8021 & 8270 
Laboratory X 
Laboratory X 
Laboratory X 
Laboratory X 
Laboratory X 
Laboratory X EPA 8021 & 8270 
Laboratory X 
Laboratory EPA 8021 & 8270 

*-Recovery wells to be gauged as part of LNAPL recovery momtormg program. 

QUARTERLY 
SAMPLING 

EPA 8270 

EPA 8021 & 8270 
EPA 8021 & 8270 

EPA 8270 

EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 

EPA 8270 

EPA 8270 
EPA 8270 
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1.0 PROJECT DESCRIPTION 

The purpose of this Sampling and Analysis Plan (SAP) is to establish procedures for 

performing groundwater monitoring, sampling and analysis under USDA contract No. 50-3K15-

0-9150, Task Order 01 at the Plum Island Animal Disease Center (PIADC) located on Plum 

Island, New York. 

1.1 Background Information 

The PIADC is an animal disease research facility operated by the USDA, Agricultural 

Research Service (ARS), North Atlantic Area (NAA) with the broad objectives of diagnosis, 

research and treatment for animal diseases foreign to the United States. The facility is located on 

Plum Island, an approximately 800 acre island located approximately 2-miles off the North Fork 

of Long Island in Suffolk County, New York. 

The facility was designed and constructed to prevent the spread of foreign diseases to the 

animal populations of the United States. As a result, the facilities were constructed to be self-

sufficient in almost every way including provisions for emergency fuel (diesel) for power 

generation and heating. During operations of the tanks and associated piping diesel fuels were 

spilled, resulting in contamination to the soil and groundwater on the site. The spills that are 

addressed by this report are Spill No. 95-12713 and Spill No. 96-00355. 

Both of these Spills are located in the Laboratory Area. Spill No 96-00355 is located near the 

east end of Building 101. Spill No. 95-12713 is located around building 102. Eighteen monitoring 

wells were installed to investigate and characterize the severity of the spill. In June of 1998, a 

program was initiated to remove free product from eleven of the monitoring wells. Locations of 

buildings, monitoring wells, and other salient site features are shown on the Laboratory Area Site 

Plan and Well Location Map (Figure 1). 

During July 1999,54 borings and 16 monitoring wells were installed. The resulting data 

defined the extent of free product and hydrocarbon contamination. There is an area where free 

product exists that is approximately 300 feet by 160 feet. 

1.2 General Scope of Work 

:' 

The general scope of work for this project is to monitor groundwater conditions through 

visual inspection and laboratory analysis as required by the New York State Department of 

Environmental Conservation (NYDEC) in accordance with the Petroleum Spill Stipulation 

Agreement process. This SAP describes the field activities, quality controls, and reporting 

requirements for performing routine well monitoring, baseline sampling, quarterly sampling, and 

recovery well monitoring. 

'. 
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2.0 PROJECT ORGANIZATION AND RESPONSffiILITIES 

Execution of the project will be accomplished through a combination of Home Engineering 

resources and local subcontractors. The role of each organization and how they will interact to 

provide timely and quality delivery of service to USDA is described in the following sections. 

2.1 Horne Engineering Services Organization 

Home Engineering, as the prime contractor, is responsible for the overall execution of the 

project according to the requirements of USDA, NYDEC, and Suffolk County, NY. Home will 

interface with USDA at both the local and national level to obtain necessary guidance and 

feedback to ensure that the work performed conforms to the goals, objectives, and expectations 

set out by USDA. The roles and responsibilities for each of the key professional and field staff 

from Home Engineering are described below. 

Project Manger/Project Engineer - Richard Sellen, P.E. 

As project manager, Mr. Sellen will be the focal point of communications with Ms. Elsa 

Payne the USDA PIADC Contract On-site Technical Representative (COTR). It will be his job 

to ascertain all project requirements and communicate those requirements to the Home 

project team and team subcontractors. These requirements will include project schedule, budget, 

technical objectives, health and safety protocols, NYDEC regulations, and site specific PIADC 

procedures. Mr. Sellen will also be responsible for reviewing all project expenditures to verify 

that are accurate and properly assigned. 

Program Manager - Mr. Don Ehreth 

Mr. Don Ehreth has overall responsibility within Home Engineering for all USDA related 

activities. His role on this project will be to serve as the client advocate to ensure that USDA has 

access to all of the necessary resources within the Home for the execution of this project. 

Additionally, he provides USDA with a direct conduit to senior management within the Home 

organization for the resolution of project and program related issues. Mr. Ehreth will coordinate 

with the project and contract managers to implement any necessary corrective actions and provide 

quality assurance oversight of the project in general. 

2.2 Subcontractor Organizations 

To provide USDA with timely and cost effective service for site related activities, Home 

Engineering has contracted the services of two local subcontractors. The roles and 

responsibilities of subcontractors to be employed for this project are discussed below. 
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2.2.1 Miller Environmental Group, Inc. 

Miller Environmental Group, Inc. (MEG) has been retained by Home to provide on-site 

environmental services for USDA for the following tasks: monthly well gauging and inspection, 

baseline and semi-annual groundwater sampling, and off-site disposal of regulated wastes. The 

scope of work for these tasks is described in Section 3.0. 

MEG Project Manager - Ms. Georgette Zenk 

Ms. Georgette Zenk will manage on-site activities performed by MEG. Ms. Zenk will be 

responsible for ensuring that the interim recovery and monitoring activities are performed in 

accordance with this SAP and as required by NYDEC. As the MEG project manager, she will be 

the focal point of communications between Home Engineering and MEG. It will be her job to 

communicate project requirements down to the MEG staff. These requirements will include 

project schedule, budget, technical objectives, health and safety protocols, NYDEC regulations, 

and site specific PIADC procedures. She will coordinate all on-site activities with the Home 

project manager and the PIADC COTR and mobilize the necessary resources to execute the 

activities. Ms. Zenk will also be responsible for reviewing all project expenditures to verify that 

are accurate and properly assigned. 

2.2.2 Ecotest Laboratories 

MEG will utilize a subcontract laboratory to perform the required groundwater analysis for 

the baseline and quarterly groundwater sampling. 

Customer Representative - Tom Powell 

Coordination of the sampling schedule will be arranged through the Ecotest customer 

representative, Mr. Tom Powell. The MEG project manager will contact Mr. Powell a minimum 

of one-week prior to all analysis to schedule the analysis and coordinate delivery of sample 

containers. Mr. Powell will serve as the conduit for resolution all analysis related issues. 
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3.0 SCOPE AND OBJECTIVES 

The scope for this task is to continue the on-going routine ground water monitoring efforts 

currently being performed by PIADC. The scope includes: 

. Monthly gauging of 15 wells and up to 19 wells. 

. Bi-weekly gauging of 16 recovery wells. 

. Baseline sampling of 23 wells. 

. Quarterly sampling of 12 wells. 

. Analysis of quarterly samples by Ecotest Laboratories. . 
Repair and maintenance of wells. 

. Preparation of monthly and quarterly monitoring reports. 

A detailed description of the well monitoring and sampling procedures is contained in 

Section 4.0, including the wells to be routinely sampled and monitored, sample collection 

methods, decontamination procedures, and purge water disposal methods. 

Quarterly groundwater samples will be collected during the months of January, April, July, 

and October. During those months an attempt will be made to coordinate the sampling with the 

monthly well monitoring. However, it is not required that they be performed on the same day. 

The MEG project manager will coordinate the sampling activities with the Home project 

manager, the PIADC COTR, and the analytical laboratory. Sampling and monitoring visits are to 

be coordinated a minimum of one-week prior to the scheduled date and confirmed with the 

PIADC COTR a minimum of two days prior to arrival. Quarterly groundwater samples are to be 

analyzed by Ecotest Laboratories in North Babylon, New York. Ecotest is a New York State 

certified laboratory and is ELAP licensed. 

A one-time baseline sampling of 23 wells will be performed in April 2001 as requested by 

NYDEC in the kick-off meeting held on November 2,2000. This sampling event will be 

performed in conjunction with the quarterly sampling scheduled for April 2001. Sample 

parameters for the baseline and quarterly sampling were also revised in this meeting. The 

parameters were changed from EPA 602 and NYDOH 310-13 to EPA Methods 8021 and EPA 

8270, as described in the NYSDEC STARS Memo #1 (August 1992). A breakdown of these 

sample parameters is shown in Table-2. 

Reporting will consist of monthly and quarterly monitoring reports. Monthly reports will 

consist of the Monthly well monitoring sheet, contained in the Forms Section, noting depth to 

product, depth to water, color, clarity and odor. The quarterly reports will contain a summary of 

the quarterly activities including monthly monitoring and quarterly sampling. The reports will 

contain summary tables of the well gauging data and analytical results from sampling activities. 

A site map will be prepared illustrating the results of the analytical sampling and extent of free 

product in the laboratory area. The reports will also contain raw analytical data, and chain of 

custody forms. 
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4.0 FIELD ACTMTIES 

This section describes the field procedures to be conducted when performing the tasks 

described in Section 3.0 of this SAP. All tasks described in this section should be perfonned in 

accordance with the Home Accident Prevention/Safety and Health Plan. All sample handling 

protocols, custody procedures and analytical methodologies are in confonnance with appropriate 

U.S. Environmental Protection Agency (USEP A) and New York State Department of 

Conservation (NYDEC) guidelines. 

4.1 Recovery Well Monitoring 

Procedures for monitoring of 16 recovery wells at the PIADC site are described below. 

Table-l lists the 16 recovery wells that are designated for bi-weekly monitoring. During the 

start-up period (first six months of operation), recovery wells will be gauged on a more frequent 

basis. Refer to the Phase III Corrective Action Plan or Operations and Maintenance Manual for 

the start-up gauging schedule for recovery wells. Figure-l shows the recovery well locations in 

the Laboratory Area. All data is to be logged on the Well Monitoring fonn contained in the 

Fonns Section of this document. 

Suggested equipment list: 

. Field logbook and Well Monitoring Fonn 

. Interface probe with an accuracy of 0.01 foot 

. Decontamination supplies (bucket, brushes, spray bottles, Alconox, etc.) . 
Appropriate personal safety equipment (e.g. disposable gloves) 

. Appropriate hand tools 

. Key to locked wells 

. Sorbents 

Procedures: 

 1. Note the time and tidal level at dock area upon arrival to the island, or just prior to 

gauging 

activities. 2. Gauge depth to water and depth to product in the well through the gauging port in the well 

 cap; subtract depth to product from depth to water to obtain product thickness. 

 3. Record all appropriate infonnation, including the time, in the field logbook and Well 

 Monitoring Fonn. A blank copy of the Monitoring Form is provided in the Fonns Section of 

 this report. 

4. Proceed from wells with the most product to wells with the least product (Le., gauge wells with 

intermittent product first). If the well has shown no product or has intennittently shown 

product in the past, decontaminate the interface probe with Alconox and water, followed by a 

clean water rinse prior to and after gauging. 
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5. Note the time and tidal level at dock area upon completion of gauging activities, or upon 

 departure from the island. 

4.2 Routine Well Monitoring 

Procedures for routine monthly monitoring of 15 wells at the PIADC site are described 

below. Table-l lists the 15 wells that are designated for routine monthly monitoring. Figure-l 

shows the monitoring well locations in the Laboratory Area. 

 Suggested equipment list: 

. Field logbook and Well Monitoring Form 

. Interface probe with an accuracy of 0.01 foot 

. Decontamination supplies (bucket, brushes, spray bottles, A1conox, etc.) 

. Clear acrylic or disposable bailer 

. 55-gallon DOT drumsfor use as a temporary storage container for decontamination 

water. . String 

Appropriate personal safety equipment (e.g. disposable gloves) 

Appropriate hand tools . 

Key to locked wells 

Sorbents 

. 

. 

. 

. 

1. 

Procedures: 

Note time and tidal level at dock area upon arrival to the island, or just prior to beginning 

well gauging activities. 

Gauge depth to water and depth to product, if any, in the well. 

Use a clear, disposable bailer to collect a sample from the groundwater surface. 

Inspect the bailed water for free product, suspended solids (light, medium, heavy), clarity 

(color/tint) and odors (oil, gas, etc.). 

Return bailed water to the well. 

Record all appropriate information, including time, in the field logbook and Well 

Monitoring Form. A blank copy of the Well Monitoring Form is provided in the Forms 

Section of this report. 

Decontaminate the interface probe and the bailer (if non-disposable) with A1conox and 

water, followed by a clean water rinse, prior to and after gauging each well. 

Note the time and tidal level at the Dock Area upon completion of gauging activities, or 

upon departure from the island. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
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4.3 Baseline and Quarterly Sampling 

Procedures for baseline groundwater sampling of 23 wells and quarterly groundwater 

sampling of 12 wells at the PIADC site are described below. Standard procedures for 

groundwater sampling are presented in Appendix A, and should be followed unless indicated 

below. Table-I lists the wells that are to be sampled EPA methodes) for analysis and Table-2 lists 

the required sample methods, parameters, containers, preservatives, and hold times. Figure 

1 shows the monitoring well locations in the Laboratory Area. 

Procedures: 

 1. Contact Ecotest Laboratories one-week prior to sampling to coordinate sample delivery and 

 analysis, and to obtain sample containers. 

2. Note time and tidal level at dock area upon arrival to the island, or just prior to beginning 

 well sampling activities. 

 3. Gauge the depth to bottom, depth to water and depth to product in the well. Using this 

 information, along with the appropriate well logs and construction details, calculate the 

 volume of water in the well. 

4. Purge the well by pumping 3-5 well volumes into a 55-gallon drum. Water quality 

 monitoring is not necessary to determine purge volume. 

5. Allow the well to recharge to at least 75% of the initial well volume. Collect water samples 

 with a disposable bailer within 24 hours of purging. 

6. If analysis using EPA 8021 is required, fill two pre-acidified, 40oz.-VOA bottles with sample 

 water. Specify analysis by EPA 8021 on the chain-of-custody. 

7. Fill one I-liter amber bottle with sample water. Specify semi-volatile analysis by EPA 8270 

 on the chain-of-custody. 

8. Label sample bottles with the following information: well name, date, time, type of analysis, 

 sample preservative, and sampler's initials. 

9. Package the samples securely with bubble wrap or a similar material, and ice to preserve the 

samples below 4°C. Include the chain of custody with the samples. 

10. Deliver the samples to the lab within 24 hours of collection. 

11. Record all appropriate information in the field logbook. 

12. Pumps or intake hoses that are submerged in the well should be replaced or decontaminated 

 with Alconox and water, followed by a clean water rinse. 

13. Sample/purge water that does not have product sheen may be disposed of in the on-site 

 wastewater treatment plant, via the drain located at the truck wash station. 

14. Sample/purge water that has product sheen should be stored in properly labeled DOT drums 

 for disposal at a later date. 
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5.0 SAMPLE CHAIN OF CUSTODY DOCUMENTATION 

5.1 Field Logbook 

A field logbook will be kept and updated for each day that the PIADC site is visited. The 

logbook should contain, but is not limited to, the following information: 

. Date, time, and weather conditions should be recorded at the top of each page 

. Personnel on the site 

. Activities being performed (e.g., sampling) 

. Well number and well permit number 

. Readings taken (e.g., depth to water in well) 

. Calculations made (e.g., water volume in well) 

. Start end time for purging 

. Purge method 

. Purge rate( s) 

. Total volume purged 

. Details of samples collected, including the time, date, sample identification and 

type of 

analysis 

. Location of duplicate samples 

. Number of coolers shipped/delivered 

. Time of departure 

5.2 Chain of Custody Reports 

 " 

, 

After samplers have labeled samples in the field, they will bring the labeled bottles to a 

central location to prepare chains of custody. For each sample going into a single cooler, the 

chain of custody will include the sample identification number, parameters to be analyzed, and 

any comments or notations to Ecotest Laboratories. The sample team leader will check each 

chain of custody to be sure it is correct. Any errors will be corrected in accordance with Section 

5.3 below. 

,; 

After any necessary corrections have been made, the team leader will sign the document to 

indicate that he or she has taken custody, remove a copy to retain for internal records, and place 

remaining copies in the cooler. The team leader will transport the coolers to the overnight 

shipping company. A copy of the shipping form should be retained as a receipt for 
delivery of the samples 

': 

, 

'" 
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When the laboratory receives the samples, the sample manager responsible for sample receipt 

will open each cooler, remove the chain of custody and sign to indicate its receipt. The sample 

manager will measure the temperature when the cooler arrives at the laboratory and enter the 

temperature reading on the laboratory receipt form. The sample manager will then remove the 

cooler's contents and check to ensure that the contents match the chain of custody. He or she will 

note any discrepancies, as well as any broken bottles or other problems with the shipment. Ecotest 

Laboratories point of contact will notify the sample team leader immediately of the discrepancies 

or problems. 

5.3 Corrections to Documentation 

All corrections to documents created by the sampling team will be made by marking a single 

line through the error. The error will remain visible. The person making the correction will 

initial beside the marked error. 
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6.0 QUALITY ASSURANCE/QUALITY CONTROL 

6.1 Background, Blank, and Duplicate Samples 

Field blank, trip blank, duplicates, or other QC samples are not required for this project and 

will not be collected. The project manager may change this policy to ensure the integrity of 

sample results. Any changes will be made in writing to the Home and MEG project manager. 

6.2 Laboratory QAlQC 

Laboratory results will be analyzed be Ecotest Laboratories. The general laboratory QC 

 procedures for corrective actions include the following steps: 

. The laboratory QA Officer will assess the laboratory QC sample information. 

. If QC data falls outside accepted limits, the QA Officer will immediately notify the 

 Laboratory Manager and the responsible Section Manager. 

 . The Laboratory Manager and Section Managers will identify the source of the non 

 conformance and initiate corrective action. 

 . If the situation is not corrected and an out-of-control condition occurs or is expected to 

 occur, the QA Officer will notify the Laboratory Manager. 

Completion of corrective action should be evidenced by QC data returning to prescribed 

acceptable limits. Laboratory QAlQC activities will not be reported with the analytical results, 

but should be available upon request. 

6.3 Decontamination Procedures 

Sampling equipment used in the collection of the samples will be disposable and will be 

discarded after one use. This will eliminate any possibility of cross-contamination and the need 

to collect rinseate or field blanks. If, for any reason, non-disposable collection equipment is 

used, then it should be decontaminated as described in Appendix A. 

6.4 Data Review 

The MEG project manager will check field logbooks, monitoring forms and chain of custody 

reports on a regular basis to ensure that proper procedures are being followed. The MEG project 

manager will also review the reports discussed in section 7.0 to validate that the results of 

monitoring and sampling are consistent with anticipated results. Analytical results will also be 

reviewed by Home Engineering to look for abnormalities in procedures or results. Any abnormal 

results will be cross-referenced with field logbooks, chain of custodies, and laboratory QAlQC 

reports to discover potential errors. 
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7.0 RECORDS AND REPORTING 

7.1 Well Monitoring Form 

The Forms Section of this report contains a sample Monthly Monitoring Form (Form 1). This 

form is to be completed by MEG after each monitoring event and delivered to the PIADC COTR 

prior to leaving the facility. PIADC will forward these forms as appropriate to NYDEC. MEG 

will provide a copy of the monitoring form to Home Engineering within 3-days of the monitoring 

event. 

7.2 Quarterly report 

Miller Environmental will deliver quarterly reports to Home Engineering within 45 days of 

the quarterly sampling events in January, April, July, and October. At a minimum, the quarterly 

 reports will contain the following items: 

. Summary of the monthly monitoring and quarterly sampling activities. 

. Summary tables of the well gauging data, and analytic~ results for the current period. . 
Historical summary table of analytical results from all wells. 

. Site map illustrating the results of the most recent analytical sampling and extent of free 

product in the laboratory area. 

. Raw analytical data, and chain of custody forms. 

. Copies of the Well Monitoring reports. 

.. Discussion of pertinent results 
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Table 1 Groundwater Monitoring Summary 

Table Plum Island Animal Disease Center 

WELL LOCATION MONTHLY RECOVERY BASELINE QUARTERLY 

ill  MONITORING WELLS* SAMPLING SAMPLING 

1 Harbor   EPA 8021 & 8270  

2 Harbor   EPA 8021 & 8270  

3 Harbor   EPA 8021 & 8270  

4 Harbor   EPA 8021 & 8270  

5 Laboratory   EPA 8021 & 8270  

6 Laboratory Xe  EPA 8021 & 8270 EP A 8270 

7 Laboratory  X   

8 Laboratory X  EPA 8021 & 8270  

9 Laboratory  X   

10 Laboratory  X   

11 Laboratory  X   

12N Laboratory  X   

120 Laboratory  X   

13 Laboratory X  EPA 8021 & 8270  

14 Laboratory XI  EPA 8021 & 8270 EPA 8021 & 8270 

15 Laboratory X.  EPA 8021 & 8270 EPA 8021 & 8270 

16 Laboratory   EPA 8021 & 8270  

17 Laboratory   EPA 8021 & 8270  

18 Laboratory X.  EPA 8021 & 8270 EP A 8270 

19 Laboratory  X   

20 Laboratory X  EPA 8021 & 8270  

21 Laboratory  X   

22 Laboratory  X   

23 Laboratory  X   

24 Laboratory  X   

25 Laboratory   EPA 8021 & 8270  

26 Laboratory X  EPA 8021 & 8270 EP A 8270 

27 Laboratory X,  EPA 8021 & 8270 EP A 8270 

28 Laboratory X .   EP A 8270 

29 Laboratory X  EPA 8021 & 8270 EP A 8270 

30 Laboratory X,  EPA 8021 & 8270 EP A 8270 

31 Laboratory   EPA 8021 & 8270  

32 Laboratory X  EPA 8021 & 8270 EP A 8270 

33 Laboratory  X   

34 Laboratory  X   

35 Laboratory  X   

36 Laboratory  X   

37 Laboratory  X   

38 Laboratory XI  EPA 8021 & 8270 EPA 8270 

39 Laboratory X   EP A 8270 

40 Laboratory   EPA 8021 & 8270  

*-Recovery wells to be gauged as part of LNAPL recovery monitoring program. 



 

Table- 2 
Laboratory Containers and Analysis 

Sample Parameters Matrix Container No. of Preservative Holding 

Method    Containers  Time 

 benzene, toluene,  40-oz. Glass    

EPA 8021 ethylbenzene, mixed xylenes, Water VOA wi 3 HCI 7 days 

 isopropylbenzene,  Tetlon lined    

 n-propylbenzene,  septum    

 p-isopropytoluene,      

 1 ,2,4-trimethylbenzene,      

 1,3 ,5-trimethylbenzene,      

 n-butylbenzene,      

 sec- butylbenzene,      

 t- butylbenzene, naphthalene,      

 methyl t-butyl ether (MTBE)      

 Anthracene, tluorine,  I-liter glass    

EP A 8270 phenanthrene, pyrene, Water amber bottle I None 24 hours 

 acenaphthene,      

 benzo(a)anthracene,      

 tluoranthene,      

 benzo(b )tluoranthene,      

 benzo(k)tluoranthene,      

 Chrysene, benzo(a)pyrene,      

 benzo(g,h,i)perylene,      

 indeno( 1 ,2,3-cd)pyrene,      

 dibenz(a,h)antnracene      

':
. 
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Date: 

 Form 1 

 Well Monitoring Form USDA PIADC 

Crew: 

Tide Level (begin): 

 Time: 

Tide Level (end): 

 Time: 

Well # TIME 
DTP 

(feet) 

DTW 

(feet) 
Odor 
(oil,gas,etc.) Comments 

MW-26 

MW-27 

MW-28 

MW-29 

MW-30 

MW-32 

MW-38 

MW-39 

NO = Non Detectable 

NA = Non Applicable 

MW = Monitoring Well 

RW = Recovery Well (shaded) 

T = Trace 
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APPENDIX A: STANDARD PROCEDURE FOR GROUNDWATER 

MONITORING 

Groundwater Monitoring. Sampling. and Analysis Plan Horne 

Engineering Service.~, Inc. 

A-I 
05/04/01 



 

Standard Procedure for Groundwater Monitoring 

Scope and Application 

The purpose of this standard operating procedure is to define protocols for the collection of 

groundwater samples from monitoring wells because of the potential adverse effects of 

groundwater sampling methodology on the quality of groundwater chemical data. These 

standardized procedures serve as a means to ensure that groundwater samples collected will be 

representative of actual groundwater quality. 

Equipment 

The following materials and equipment are suggested for purging and sampling:  . Monitoring well construction details (e.g., geologic log, screened interval, well depth, and 

borehole diameter) Well Logs are contained in Appendix B of the SAP. . Field notebook and well purging log forms (see Attachment 1) 

. Water-level indicator / interface probe with an accuracy to 0.01 foot . Submersible positive displacement pump and new polyethylene tubing . Pump controller and generator . Sample containers, preservatives, ice and cooler(s) . Decontamination supplies . Clear acrylic or disposable bailer . String . Chain-of-custody forms and custody seals 

. Sample labels . Appropriate personal safety equipment (e.g. disposable gloves) 

. Appropriate hand tools 

. Key to locked wells 

. Indelible marker 

. Sorbents . Stainless-steel clamps . Gasoline for compressor . Drums for containment of purge water 

Operating Procedures 

Pre-purging Procedures 

Prior to purging standing water from a well, the following procedures should be conducted: 

 . Review the well sampling sequence, well construction details, container, labeling, and 

 preservative requirements for each sample.  . Calibrate field instruments for the following parameters: pH, specific conductance, and 

 dissolved oxygen. Refer to instrument operation manual for calibration procedures.  . Record results of calibrations.  . Clean and decontaminate all non-dedicated equipment that contacts groundwater utilized 

 in sample collection. Equipment will be cleaned prior to purging each well. 
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. The submersible pumps to be used to evacuate groundwater in more than one well will be 

cleaned and flushed prior to and between each use. This cleaning process will consist of an 

external wash (using a non-phosphate laboratory-grade detergent) and tap-water rinse, 

followed by a I-gallon flush of potable water through the pumping a clean bucket. 

Flushing will be followed by a distilled or deionized rinse of the outside of the pump. Set 

up purge equipment (e.g., pump controller, generator, plastic sheeting) at the well site. 

Take precautions to prevent the exhaust from contaminating the samples when a gasoline-

powered generator is used to operate the pump. Place the compressor approximately 15 

feet downward from the well. All generator maintenance (oil and fueling) is to be 

performed off site. 

Put latex gloves on. 

Measure depth to water. Evaluate whether the water table surface is above or within the 

screened interval. Calculate the equivalent volume (lEV) of water in the well where: 

lEV = volume in casing + volume in saturated sand pack. Therefore, if the water table lies below 

the top of the sand pack, use the following equation: 

. 

. . 

lEV = (1tR~hw) + (0.401t(Rs2-Rw2)hw) * 

(0.0043) 
If the water table lies above the top of the sandpack use this equation: 

lEV = [(1tR~hw) + (OA01t(Rs2-Rw2)hs)] * (0.0043) 

where: 

RS = radius of sandpack in inches Rw 

= radius of well casing in inches hs = 
height of sandpack in inches hw = water 

depth in inches 0.0043 gallons/cubic inch 

Assumed filter pack porosity = 40% 

The following information should be recorded on the purge log for each monitoring well before 

purgmg: 

. Date, time, and weather conditions 

Personnel 

Well number and well permit number 

Measurements for pH, specific conductivity, temperature, and dissolved oxygen of the 

groundwater from each well before purging. 

Total depth of well from the top of inner casing of surveyor=s mark, if present Depth 

from the top of inner casing to the top of screen 

Depth from the top of inner casing to water 

Calculate water volume in well 

. . . 

. 

. 

. 

. 

The following information should be recorded on the purge log for each monitoring well during 

and after purging: 

A-
3 

Groundwater Monitoring, Sampling, and Analysis Plan Horne 

Engineering Services, Inc. 

0 ,"CO,',,,,H,','.", 

05/04/01 



 

. Start end time for purging 

Purge method 

Purge rate(s) 

Total volume purged 

Measurements of pH, specific conductivity, temperature, and dissolved oxygen of the 

groundwater during and after purging. 

. . . . 

Any comments concerning field observations during the groundwater sampling event (e.g., slow 

recharge, turbidity, odor, and sheen) should also be reported. 

Monitoring Well Purging Procedures 

Purging removes the standing water column and induces groundwater flow from the surrounding 

formation into the well. Purging procedures have a great influence on the reliability of 

groundwater samples and inconsistent purging can be a large source of variability on 

groundwater analyses. Therefore, purging procedures will, as much as possible, be standardized, 

as described below: 

. Inspect the submersible pump and wiring to make sure that they have been properly 

decontaminated and are in working order (e.g., wires are not exposed). 

Connect new polyethylene tubing to the barbed fitting on top of the submersible pump. 

Secure with a hose clamp. 

Slowly lower the pump into the well to the desired depth (preferably, just below the water 

surface) and secure. 

Begin pumping or bailing to remove three (3) total well volumes as calculate in step 6 of 

Section 3.1. The purging procedure will depend on the height of the water column and the 

well=s recharge rate. Slow recharge wells will be bailed, whereas rapid-recharge wells 

will be pumped to remove standing water. The pump rate should be controlled, as needed, 

using the pump=s variable speed flow controller to keep the intake of the pump just below 

the water level in the well. If a well is pumped or bailed dry during purging, allow the well 

to recharge for sampling. Once a specific purging procedure has been used and 

documented on a well, the same procedure will as much as possible be used in subsequent 

purging. 

During purging, monitor and record the flow rate (if pumping) and the water level. If 

required, stabilization parameters of pH, electrical conductance, dissolved oxygen, and 

temperature should be recorded in a field notebook or purge log at a rate of one set of 

parameters per each well volume of water removed. Turbidity may also be monitored if 

specified in the SAP. Parameters will be measured continuously using the flow cell. 

Stabilization of these parameters over three (3) consecutive readings during purging 

increases confidence that the samples are representative of the actual groundwater. (See 

table 1). 

Continue purging until three (3) well volumes have been removed and water quality 

parameters are stabilized. If the well is slow to recharge and is bailed dry, allow for the 

well to recharge to approximately 80 percent of its original head and then sample. 

. 

. 

. 

. 

. 
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. Once the requirements above have been satisfied, purging is complete. Remove the pump 

and tubing from the well and disconnect the flow cell. 

Groundwater Sample Collection 

The following procedures will be used to collect groundwater samples from monitoring wells 

unless otherwise specified in the site-specific sampling plan: 

. When purging is complete, aliquots should be collected for the analytical parameters 

listed in the site-specific SAP. To ensure the most consistent, comparable results, 

individual samples from all wells should be collected in the same order. The order to be 

used under this protocol is given in the SAP. 

Affix labels to each sample bottle, recording site, sample ill, well number, date, time, 

preservative, analysis, and name of sampler(s). 

All samples from each of the wells will be collected using a dedicated Teflon bailer and 

new clean nylon line. Lower the top of the bailer to the top of the water surface and 

remove from the well. From the first bail measure pH, electrical conductance, 

temperature, and dissolve oxygen. 

From the following bails, pour the water from the bailer in such a manner to reduced 

sample aeration during collection. . 

Immediately place samples in a shipping container/cooler maintained at 4°C. 

. 

. 

. 

. 

Table 1. Guidance for Stabilization of Water Quality Parameters 

Field Parameter 
Stabilization Criterion 

Not applicable Dissolved oxygen 

Electrical conductivity 3 % full scale 

range 0.10 pH unit 

0.2°C 

PH 

Temperature 

Eh 
Not applicable 

 5 nephelometric 

turbidity units 

(NT.U.) 

Turbidity 

Containment of Purge Water 

Unless otherwise specified in the SAP, purge water will be containerized in drums and labeled 

accordingly on-site until analysis of samples is complete. Following sample analysis, if the purge 

water is shown to be non-hazardous, the water may be disposed of on-site subject to the client's 

approval and in accordance with any site-specific guidelines or requirements. If the purge 
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APPENDIX B: MONITORING WELL LOGS AND CONSTRUCTION 

DETAILS 

~ 
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