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1.0 INTRODUCTION 

Holzmacher, McLendon & Murrell, P.C. (H2M) was contracted by the New York State 

Department of Environmental Conservation (NYSDEC) to conduct a Remedial 

Investigation/Feasibility Study (RI/FS) of the MacKenzie Chemical site located at One Cordello 

Avenue in Central Islip, New York. The MacKenzie Chemical site has been listed by NYSDEC 

in the Registry of Inactive Hazardous Waste Disposal Sites in New York State (Site Number 1- 

52-017). The NYSDEC has classified the subject site as a Classification "2" (Class 2 Site) 

pursuant to the Environmental Conservation Law (ECL) 927-1305.4.b. A Class 2 site is a site at 

which: 

Disposal of a consequential quantity of hazardous waste has been confirmed and the 

hazardous waste or its components or breakdown products present a significant threat to 

the environment or to health; or 

Hazardous waste disposal has not been confirmed but the site has been listed on the 

Federal NPL. 

The W F S  process is being conducted under the terms of the New York State Superfund 

Standby Contract. 



1.1 Purpose of the Report 

The overall purpose of the RI Report is to evaluate the nature and extent of contamination 

on and off the subject site. Information in the report will be presented to the NYSDEC and used 

to initiate remedial measures, if and where appropriate. The specific objectives of the RI were as 

follows: 

1. Provide sufficient analytical data on the site so that areas that have been 

previously identified or suspected as potential source areas of contamination are 

confirmed or determined to be either free of contamination or below regulatory 

levels. Evaluate any potential off-site impacts of site-related contamination. 

2 .  If any previously identified or newly identified source areas are found to be 

present at the site, determine the nature, type, physical extent and migratory path 

of contamination at andlor emanating from those areas so that appropriate 

remedial measures can be implemented. 

3. Qualitatively evaluate the impact of contamination quantified at the site on human 

health. 

4. Document the areas that are free of contamination or that have been properly 

remediated. 

5 .  Present and discuss the data necessary to support the development of remedial 

measures. 

Analytical data have been collected to achieve these objectives using methods in 

accordance with NYSDEC protocols. Soil and groundwater samples were analyzed by approved 

methods subject to NYSDEC Analytical Services Protocol (ASP) and Contract Laboratory 



Protocol (CLP) procedures. Additional data was acquired from previous investigations 

conducted at the site. 

This report has been formatted as outlined in the U.S. Environmental Protection Agency 

(USEPA) Guidance Document, "Guidance on Remedial Investigations under CERCLA", EPA 

540lG-891004, October 1988 and the draft "Interim Final Guidance for Conducting RI/FS under 

CERCLA" EPA October 1988. The format also follows the proposed outline as presented in the 

NYSDEC - approved Final Remedial Investigation Work Plan (H2M, July 1998). 

During the course of the remedial investigation, the NYSDEC encouraged 

communication with interestedaffected public through the use of various methods such as fact 

sheets, public meetings, press notifications, etc. A drafi version of this RI report, dated May 

1999, was circulated to the public. The documents pertaining to the site, such as the draft RI 

were available for public review at two repositories; NYSDEC Region 1 Office, and the Central 

Islip Public Library. The NYSDEC in cooperation with the New York State Department of 

Health (NYSDOH), conducted a public meeting to discuss the draft RI for the subject site. This 

public meeting was held at the Central Islip Senior High School on Wednesday, May 26, 1999. 

During this public meeting, the site history, investigations and remedial program were discussed 

and questions solicited. 

1.2 Site Backwound 

This section of the RI Report provides an overview of the site, including site description 

and history, together with a discussion of previous investigations and interim remedial actions 

(IRMs) conducted at the site. 

1.2.1 Site Description and Historv 

The MacKenzie Chemical site is located at One Cordello Avenue, Central Islip, 

New York. The site is located within the Town of Islip, in Suffolk County. Figure 1.1 illustrates 



the Location Map, and Figure 1.2 illustrates the Site Plan. The vroperty, which contains a 

manufacturing building, storage warehouse and a warehouse/laboratory, is approximately 1.4 

acres in size. The property is owned by Asish and Sarita Sen and Azad and Nutan Amand. 

Originally owned by Ian MacKenzie, the site was used for the manufacture of various 

chemical products by MacKenzie Chemical Works, Inc. (MCW). Over the years of operation 

(1 948- 1987) numerous spills, explosions and fires occurred at the site. Three of the documented 

incidents include a methyl ethyl ketone (MEK) spill in 1977, a nitrous oxide release in 1978 and 

a MEK fire in 1979. MCW was later fined by the Suffolk County Department of Health Services 

(SCDHS) for the nitrous oxide release in violation of the air pollution laws. 

1.2.2 Previous Investigations and Remedial Actions 

In 1983, a Potential Hazardous Waste Site Preliminary Assessment was completed by 

NUS Corporation (under contract with the USEPA). NUS recommended that the ongoing 

cleanup of the site be completed and the threat to the groundwater defined. The NYSDEC has 

undertaken a potential responsible party (PRP) search, and at this time no viable PRP has been 

identified with the resources to perform an RVFS. 

In 1991, NYSDEC contracted Lawler, Matusky & Skelly Engineers (LMS) to perform a 

Phase I1 investigation of the site. The Phase I1 was completed by LMS in 1993 and included a 

literature search, site reconnaissance, geophysical survey, soil gas survey, drilling of soil borings 

and monitoring wells, site survey and the sampling of the groundwater and shallow soils. The 

findings and recommendations of the Phase I1 were documented in LMS's Phase I1 Investigation 

Report Dated April 1993. 

The results of the 1993 Phase I1 Investigation completed by LMS indicated the presence 

of moderate levels of tetrachloroethylene (PCE), polycyclic aromatic hydrocarbons (PAHs), 

phthalatic acid esters (PAEs), N-nitrosodiphenylamine (NNDPA), mercury and lead in the soils 

on the site. Scattered areas of the site are also contaminated with gasoline related compounds, 



phenol, dichlorobenzenes, trichlorobenzene, diesel fuel compounds, 2-nitroaniline (2NA), 

fluorenone, cobalt, copper, silver and zinc. LMS provided the following conclusions: 

Most of the compounds found in the soils appear to be related to manufacturing 

activities that occurred on the site. 

The PAH contamination is probably related to the railroad tracks and/or the 

asphalt company that operated on the site. 

The gasoline contamination is most likely a result of the auto repair business that 

also operated on site in the past in the vicinity of the former laboratory. 

The highest amount of contamination, which was found in the area behind the 

manufacturing building, appears to be the result of illegal dumping of waste 

materials. 

The four soil borings completed on site indicate that contamination tended to 

decrease with depth. 

As part of the Phase I1 Investigation, a total of five (5) groundwater monitoring wells 

were installed and sampled. The groundwater sampling results indicated exceedances of 

groundwater standards for tetrachloroethylene, gamma-BHC, chromium, zinc, sodium, iron and 

manganese. The metals contamination in the groundwater appears to be associated with 

particulate matter, and the iron, manganese and sodium contamination is not associated with the 

site. An underground storage tank that had been excavated and placed in a debris pile at the site 

was also sampled and found to contain a fuel-related product. The Phase I1 analytical data have 

been tabulated and are contained in the RIIFS Work Plan, which is included in this RI by 

reference. 



In July 1993, the Suffolk County Department of Health Services (SCDHS) completed 

nine hollow stem auger profile wells downgradient of the MacKenzie Chemical site. The major 

constituents found in the off-site profile wells were 1,2,3-trichloropropane, tetrachloroethene, 

and trichloroethene. 

The 1,2,3-trichloropropane concentrations ranged from non-detect to 7,600 parts per 

billion (ppb) in Profile Well No. MW-5, located 600 feet downgradient of the MacKenzie 

property line. Trichloropropane was also detected in Profile Well Nos. MW-1, MW-2, MW-3 

and MW-4 as high as 1,300 ppb. Profile Well Nos. MW- 1 through MW-4 are located just 

downgradient of the MacKenzie site. According to the SCDHS, trichloropropane was used and 

stored (in three 10,000 gallon tanks) at the site. 

Tetrachloroethene was also detected in Profile Well Nos. MW-1, MW-2, MW-3 and 

MW-4 at concentrations ranging fiom non-detect to 47 ppb. Trichloroethene was detected at 7 

ppb in the upper part of the aquifer in Profile Well Nos. MW-1 through MW-4. However, higher 

concentrations ranging from 21 to 330 ppb were detected in Profile Well No. MW-8, 50 feet and 

1 10 feet below the water table. Profile Well No. MW-8 is located 2,700 feet downgradient of the 

Mackenzie Chemical. The SCDHS data has been tabulated and contained in the RVFS Work 

Plan, which is included in this RI by reference. 

NYSDEC staff has visited the site on several occasions during the last two years, in order 

to determine the present condition of the site and to develop an RVFS work plan. The project 

scoping visit, held on February 5, 1998, included representatives from NYSDEC, LMS, H2M, 

SCDHS and the Town of Islip. Security measures were instituted at the site to facilitate access 

during field activities. The Town of Islip representative requested that the tenants of the facility, 

who were operating the vehicle repair shop, remove various vehicles, boats, etc., which were in 

violation of the zoning law. Several large construction and debris piles, one with two large 

storage tanks and the other with used tires, were noted. The NYSDEC staff visited the site again 

on May 5, 1998. Subsequently, most of the vehicles and boats were removed. Approximately 

100 five gallon pails of asphalt sealer were found in the one of the buildings. 



1.3 Report Or~anization 

This RI/FS Report follows the general outline proposed in the NYSDEC-approved RYFS 

Work Plan (July 1998). Section 2.0 summarizes the investigation techniques used to conduct the 

RI field work. Section 3.0 discusses the physical characteristics of the MacKenzie Chemical site 

area, including surface features, surface water hydrology, surrounding land use, regional geology 

and hydrogeology. Section 4.0 presents the results of the field investigation in terms of the 

nature and extent of contamination in soils and groundwater. Quality Assurance/Quality Control 

(QAIQC), data validation and data usability are discussed in Section 5.0. Section 6.0 presents a 

discussion of the fate and transport of the contaminants. The qualitative health risk analysis 

conducted for the site is presented in Section 7.0. 



2.0 STUDY AREA INVESTIGATION TECHNIQUES 

This section of the RVFS Report presents a description of the field investigation activities 

conducted during the investigation phase of the project. Investigative techniques and analytical 

procedures are discussed in subsections for each procedure and methodology used. A summary 

of the samples collected by media in support of the RVFS is included in Table 2.1. 

Field investigation activities during the RVFS included the installation and sampling of 

groundwater monitoring wells, collection and analysis of surface soil samples, collection and 

analysis of groundwater samples using the Geoprobe method, air sampling, and completion of 

soil borings for both soil and groundwater collection. 

As discussed in Section 1.0, the objectives of the RI included evaluating the nature and 

extent of contamination in the following media: 

On-site unsaturated and saturated soils associated with the previously identified 

source area and points of potential impact such as subsurface waste disposal systems, 

waste lagoons, and stormwater drywells. 

On- and off-site groundwater associated with the previously identified source area 

and other potential source areas discussed above. 

To support the objectives of the RVFS, several methodologies were utilized to collect 

representative samples of potentially impacted media (e.g., soil, groundwater, etc.). The 

following subsections describe in detail the methodologies used and the samples collected in 

support of the RVFS. 



2.1 Installation of Off-Site Vertical Profile Wells 

To evaluate groundwater quality downgradient of the MacKenzie Chemical site, an 

extensive groundwater investigation was completed using the direct-push sampling technology 

(Geoprobe). 

Based upon the review of the data from on-site wells and existing reports, eleven (1 1) 

geoprobe groundwater sampling locations (identified as VP-1 through VP-11) were selected and 

approved by the NYSDEC. The locations of the geoprobe groundwater sampling locations are 

shown on Figure 2.1. Groundwater samples were collected at varying depth intervals at each 

location and retained for analysis. 

All groundwater samples from each interval were analyzed in the field for TCL VOCs by 

the on-site mobile laboratory. Samples collected from VP-2 at 80 feet below grade surface (bgs), 

VP-3 at 60 feet bgs, VP-4 at 120 feet bgs, VP-6 at 80 feet bgs, VP-8 at 80 feet bgs and VP-10 at 

100 feet bgs were analyzed by the NYSDEC-approved laboratory. Each of these groundwater 

samples submitted to the analytical laboratory were analyzed for Target Compound List (TCL), 

Volatile Organic Compounds (VOCs), Target Analyte List (TAL) metals, pesticides and PCBs. 

The geoprobe groundwater sampling was conducted from November 9 through 

November 17, 1998. To collect each groundwater sample, a screen point sampler was threaded 

onto the leading end of a probe rod and driven to the desired sampling interval (i.e., depth). 

While the sampler was driven to the desired depth, o-ring seals at the drive head and an 

expendable drive point provided a water tight system. Once the desired sampling interval was 

reached, chase rods were sent down the hole until the leading rod contacted the bottom of the 

sampler screen. The tool string was then retracted, while the screen was held in place with the 

chase rods. As the tool string was retracted, the expendable point was released from the sampler 

sheath. The tool string and sheath were retracted the full length of the screen to allow 



groundwater to enter. This sampling procedure was completed at 60 feet, 80 feet, 100 feet and 

120 feet below grade. 

After review of the geoprobe vertical profile groundwater sampling analytical data, 

additional off-site groundwater sampling was performed. The purpose of the additional 

groundwater sampling was to better determine the extent and direction of the 1,2,3- 

trichloropropane plume at the deeper intervals of the aquifer and assist in locating the farthest 

off-site downgradient monitoring well to be installed. The additional off-site groundwater 

investigation was performed utilizing the HydroPunch sampling technique. The locations of the 

additional groundwater sampling locations are shown on Figure 2.1.1. From each of the 

additional groundwater sampling locations, samples were collected at varying intervals and 

analyzed by H2M Labs for TCL VOCs. Groundwater samples from Hydropunch-1 were 

collected from 120 feet, 140 feet and 160 feet below ground surface. From Hydropunch-2 

groundwater samples were collected from 80 feet, 100 feet, 120 feet, 140 feet and 160 feet bgs. 

Groundwater samples from Hydropunch-3 were collected from 140 feet and 160 feet bgs, and 

from Hydropunch-4 from 120 feet, 140 feet and 160 feet bgs. 

The HydroPunch groundwater sampling was conducted from December 9 through 

December 22, 1998. To collect each groundwater samples, drilling was conducted utlizing a 

hollow stem auger which was advanced below the depth of the sampling interval. The temporary 

groundwater sampling points were conducted utilizing the hollow stem auger technique to 

advance the borehole and the HydroPunch sampling device to collect discrete groundwater 

samples. The HydroPunch drive point was attached to a hollow 1.75-inch diameter sealable 

tube. The tube acts as a sample chamber and is isolated from the environment by two rubber 0 

rings and two check valves. Once the desired sampling depth is achieved, the HydroPunch 

sampling device was opened by pulling back on the body of the tool, exposing a short section of 

screen. The groundwater present in the desired sampling location fills the chamber by 

hydrostatic pressure. Once the chamber is filled, the tool is withdrawn from the borehole. 

Increased hydrostatic head within the tool closes upper and lower check valves on the chamber, 

thereby retaining the water sample within the body of the sampler. This sampling procedure was 

completed at each of the HydroPunch sampling intervals listed above. 



2.2 On-site Drainage Structure Soil Sam~l ing  

To evaluate the chemical and physical nature of the sediments in the bottom of on-site 

drainage structures, soil borings were conducted through the center of each accessible 

storrnwater drywell. A total of nine soil borings (DS-2, DS-3, DS-6, DS-9, DS-11, DS-12, DS- 

13, DS-14 and DS-15) were completed utilizing the GeoProbe method. (see Figure 2.2). At each 

of the nine locations, a total of three soil samples (bottom of structure, 25 feet bgs and 40 feet 

bgs) were retained for analysis. Two of the three soil samples were submitted for TCL VOCs, 

plus 1,2,3-trichloropropane analysis by the mobile laboratory and one soil sample was sent to the 

analytical laboratory for TCLI TAL analysis by CLP procedures. The TCLiTAL sample was 

collected from the bottom of the structure. The TCLiTAL analyses includes TCL VOCs, TCL 

semi-volatile organics (SVOCs), pesticides and PCBs, and TAL metals plus cyanide. 

Two (2) waste lagoons located on the subject site were also sampled. The location of the 

sampling points is illustrated on Figure 2.3. The samples were collected utilizing the GeoPrope 

method from locations immediately downgradient of the subject waste lagoons, so as not to 

disrupt the integrity of the bottom of the waste lagoon. Three (3) soil samples were collected 

from each of the two (2) sampling points at three (3) discrete sampling intervals, 8 feet, 25 feet 

and 40 feet below ground surface. All six samples were analyzed for TCL VOCs, with two soil 

samples (WL-1[8-ft], and WL-2[8-ft]) being analyzed for SVOCs, TAL metals, pesticides and 

PCBs by the analytical laboratory. 

In addition to the soil samples collected adjacent the two subject waste lagoons, samples 

of the liquid matrix encountered within one of these lagoons was sampled and analyzed in the 

field for TCL VOCs by the on-site mobile laboratory (DS-5). In addition, one liquid sample was 

collected from the discharge of subsurface pipe, near DS-12. This sample was also analyzed for 

TCL VOCs by the on-site mobile laboratory (DS-12 Pipe). 



2.3 Soil Gas Samplin~ Propram 

To evaluate the presence of potential source areas and provide a better evaluation of the 

nature and extent of soil contamination in the potential source area, a soil gas sampling program 

was undertaken. The soil gas sampling program included sampling at four (4) on-site, and 12 off- 

site locations (see Figure 2.4), for a total of 16 sampling points. Soil gas samples were collected 

from three (3) discrete depths (five feet, ten feet and 15 feet below ground surface) at each of the 

16 locations. The soil gas samples were analyzed for TCL VOCs. 

Soil gas sampling was performed through a direct pull method were a volumetric air 

sampler drew air (the soil gas sampling media) through a sorbent tube. The air sampler used was 

a constant flow rotary carbon vain pump (Graseby Anderson model 10-709). The draw rate was 

continually monitored with a velocity meter. A sorbent tube was directly connected to a poly 

vinyl chloride (PVC) tube which was installed in the subsurface. The tubes were installed to 

depths of 5, 10 and 15 below grade. The sorbent tube was then connected to the velocity meter 

and the air sampler. Air sampling media was drawn through the sorbet tube for approximately 

20 to 25 minutes at a rate of 0.16 to 0.2 liters per minute to provide a known sample volume. 

2.4 Soil Sampling Program 

To assist in preparing the qualitative risk assessment, thirty (30) on-site surface soil 

samples (SS-1 through SS-21) were collected from eighteen (18) locations near the potential 

source areas (i.e., drywells, areas of staining, etc.). The location of each soil sampling point is 

shown on Figure 2.5. All of the on-site soil samples were analyzed for TCL VOCs by the on-site 

mobile laboratory. The on-site soil sampling was performed utilizing direct push technology 

(probing). After reviewing the surface soil sampling results (Oft to 4ft) by the mobile laboratory, 

several borings were advanced deeper and sampled in an attempt to define the vertical extent of 

contamination. 



Additional surface soil samples were collected off-site. Surface soil samples SS-100, SS- 

200, SS-300 and SS-400 were collected south of the subject site to determine the presence of off- 

site surface soil contamination. The location of each soil sampling point is shown on Figure 2.5. 

These four surface soil samples were collected from the surface (0 ft) to one-foot (1 ft) below 

grade, by use of a hand spade. All four soil samples were analyzed for TCL VOCs, SVOCs, and 

TAL metals by H2M Labs. 

2.5 Off-Site Groundwater monitor in^ Well Installation 

Following completion of the off-site geoprobe vertical profile groundwater sampling, a 

total of ten (10) additional groundwater monitoring wells were installed at five locations. At two 

of these locations well triplets were installed, consisting of one shallow well, one intermediate 

well, and one deep well. The first well triplet is identified as 0s-2S, 0s-21, 0s-2D respectively, 

and the second is identified as 0s-3S, 0s-31 and 0s-3D. The additional off-site deep wells were 

installed to evaluate the groundwater conditions downgradient of the site at depth. A 

potentiometric surface map, indicating a south-southeast groundwater flow direction for the 

shallow aquifer is presented in Figure 2.6. To determine the groundwater quality upgradient of 

the subject site, a monitoring well couplet was installed consisting of one shallow and one deep 

well, identified as 0 s - 5 s  and 0s-5D. The upgradient wells were installed directly north of the 

western terminus of the subject site, and just south of the railroad tracks. At the remaining two 

locations, single monitoring wells were installed, identified as 0s -1D and 0s-4D. The locations 

of these wells are illustrated in Figure 2.7. The well construction details are provided in Table 

2.2. 

Initially, ten groundwater samples were collected from the off-site monitoring wells, one 

sample from each of the ten wells. The wells were developed and sampled on January 21, 1999, 

approximately two weeks after installation of the last well. Each of the samples collected were 

analyzed for TCL VOCs, SVOCs, TAL metals, pesticides and PCBs by the analytical laboratory. 

All appropriate QNQC samples as specified in the RI Work Plan were collected and analyzed. 



Three (3) additional off-site monitoring well sampling programs were undertaken on 

August 10, 1999, November 16, 1999, and February 23, 2000. During all three additional 

sampling programs, all ten wells were sampled. It should be noted that the well casing of 

monitoring well 0s-2D was damaged. All samples collected were analyzed for TCL VOCs, by 

the analytical laboratory. 

2.6 On-Site exist in^ Groundwater Monitorinp Well Sampling 

Four existing on-site groundwater monitoring wells were sampled as part of this RYFS to 

ascertain the groundwater conditions underlying the site. The four monitoring wells at the site 

are identified as MCMW-I, MCMW-3, MCMW-4 and MCMW-5. Monitoring well MCMW-2 

could not be found due to regrading of the area. The location of the four on-site monitoring 

wells sampled are illustrated on Figure 2.8. 

Groundwater samples were collected from each of these four monitoring wells on 

January 21, 1999, and retained for laboratory analysis. Each of the samples collected were 

analyzed for TCL VOCs, SVOCs, TAL metals, pesticides and PCBs by the analytical laboratory. 

All appropriate QAJQC samples as specified in the RI Work Plan were collected and analyzed. 

2.7 Off-Site Manhole Sampling 

During the August, 1999 off-site groundwater sampling event, a manhole at the entrance 

of 1 Cordello Drive was discovered. A grab sample of soils at the bottom of the manhole were 

collected. The soil sample collected was analyzed for TCL VOCs, SVOCs, and TAL metals by 

the analytical laboratory. 



2.8 Drumed Waste S ! u d ~ e  Sampling 

In order to provide access to the bottom of the on-site lagoons, waste sludge in the 

lagoons were removed and placed in twelve (12) 55-gallon drums. In order to dispose of the 

subject drums, a waste characterization sample was collected. The sample was analyzed in the 

laboratory for metals, volatile organics, and PCBs. 



3.0 PHYSICAL CHARACTERISTICS 

This section of the RI Report discusses the pertinent physical characteristics of the 

MacKenzie Chemical site including surface features, surface water hydrology, geology, 

hydrogeology, demography, land use and ecology. The site-specific geology and hydrogeology 

as determined by the field investigation are further discussed in Section 4.0. 

3.1 Surface Features 

The local topography surrounding the site consists of relatively flat terrain with a very 

slight southerly slope. Gradients of man-made surfaces (i.e., fill areas) at the site vary 

approximately five feet due to construction and demolition debris fill at the southwest comer of 

the site. The Long Island Rail Road tracks north of the site produces a berm approximately 2 

feet above the general ground surface of the subject site. The eastern half of the subject site is 

currently used for storage of construction materials, such as sand and fill, and varying size piles. 

These materials are stored on the site on a temporary basis, and thus these surface features 

change regularly. 

3.2 Surface Water Hvdrolo~v 

No surface water bodies exist within the borders of the MacKenzie Chemical site. 

Additionally, there is no evidence of ephemeral streams or steam-cut channels on the site. 

Review of the Central Islip 7.5 minute quadrangle United States Geographic Survey (USGS) 

topographic maps support these field observations. A large low-lying area exists several miles 

east of the subject site, and is associated with the Connetquot Brook. Generally the ground rises 

gradually to the north, achieving a difference in elevation several miles to the north of 

approximately 70 feet. 



3.3 Hydro~eologic Setting 

The geologic formations that underlie Suffolk county are composed of a series of thick 

deposits of unconsolidated water bearing sediments of late Cretaceous and Pleistocene age. 

These unconsolidated deposits are underlain by crystalline bedrock of Precambrium age. 

There are three primary water bearing aquifers underlying Suffolk County. These 

aquifers, from shallow to deep are the Upper Glacial, Magothy and Lloyd. The aquifers are 

considered to be hydraulically connected, with the Glacial and Magothy contributing recharge 

for the underlying Lloyd aquifer. Collectively, they are a federally designated sole source of 

drinking water for Long Island. 

During the glacial retreat, the area was covered with outwash deposits that constitute 

most of the upper glacial aquifer of Long Island. Because these sand and gravel deposits contain 

virtually no interstitial clay and silt, the upper glacial aquifer is the most permeable aquifer on 

Long Island. The estimated average horizontal hydraulic conductivity of the outwash is from 

1,000 to 1,500 gpd/ft2. The direction of groundwater movement through Long Island's aquifers 

is horizontal, and is generally more rapid than the movement in the vertical direction. This arises 

because of an anisotropic effect: the largest dimensions of particles in the interbedded fine- and 

coarse-grained layers tend to be oriented horizontally. 

Groundwater in the upper glacial aquifer flows away from two major highs on the main 

water table divide on Long Island. The general directions of groundwater flow of the Island are 

north toward Long Island Sound and south toward Great South Bay. Based on previous 

investigations, local groundwater flow at the site moves south to southeast toward Great South 

Bay. 

The upper glacial aquifer is underlain by the Cretaceous unconsolidated deposits of the 

Magothy aquifer. The Magothy aquifer consists of beds and lenses of gray fine to coarse sand 



that contains traces to large amounts of interstitial clay and silt. During Tertiary and most likely 

in Pleistocene times, the surface of the Magothy aquifer was deeply eroded. The average of 

vertical and horizontal permeabilities of the Magothy aquifer is about 5 gpd/ft2 and 380 gpd/ft2, 

respectively. The average transmissivity value is 150,000 gpd/ft. 

The Magothy aquifer is underlain by the clay member of the Raritan formation. This 

formation completely covers the underlying Lloyd aquifer in the area. The relatively low 

permeability of the Raritan clay creates a slow movement of water into the Lloyd aquifer. The 

hydraulic head loss is much larger across this unit than across a comparable thickness of the 

Magothy and upper glacial aquifers. Thick, areally persistent Raritan clay that lies between 

Magothy and Lloyd aquifers impedes but does not prevent downward movement of groundwater 

into the Lloyd aquifer. The water in the Lloyd aquifer is confined between the clay member and 

bedrock. The Lloyd aquifer is moderately permeable, with an average horizontal permeability 

ranging from 300 to 400 gpd/ft. Downward leakage into the bedrock is negligible. Bedrock is 

poorly permeable to virtually impermeable. Some hard fresh water is contained in joints and 

fractures, but is impractical to develop at most places. 

3.4 Demography and Land Use 

A review of potentially exposed populations in support of the human-based risk 

assessment was conducted utilizing the 1998 Long Island Almanac. Almanac data within a one 

mile radius around the MacKenzie Chemical site was reviewed to determine the most probable 

potentially exposed populations. The largest local population is located to the south of the 

MacKenzie Chemical site (comprised of the Village of Centeral Islip), with a potentially exposed 

population of approximately 28,000 people. Review of neighboring land uses indicates that the 

population to the southeast is primarily residential, with small scale commercial properties also 

present. The area to the north and west of the site also contains some small scale industrial 

properties. 



In addition to the general population, potentially significant sub-populations were also 
I 

investigated. It was determined that there are five schools and one college (New York Institute 

of Technology) located within a 1 mile radius of the MacKenzie Chemical site. Of these, only 
I 

one school and NY Institute of Technology are located hydraulically downgradient of the site. 

None of the schools should be adversely impacted by the MacKenzie Chemical site because all 
I 

of the schools are connected to the public water supply. 



4.0 NATURE AND EXTENT OF CONTAMINATION 

This section of the RI Report evaluates and presents the nature and extent of 

contamination at the MacKenzie Chemical site, and is organized based upon the media sampled. 

Section 4.1 discusses the chemical nature of the soils at the site. Section 4.2 discusses the 

chemical nature of the groundwater beneath the site. Finally, Section 4.3 discusses the chemical 

nature of the off-site groundwater. 

Because the MacKenzie Chemical facility is a NYSDEC Class 2 Inactive Hazardous 

Waste Site, the initial Standard Criteria and Guidance (SCG) for soils analyzed as part of the RI 

were selected to be the Recommended Soil Cleanup Objectives (RSCOs) presented in the 

NYSDEC Division Technical and Administrative Guidance Memorandum (TAGM): 

Determination of Soil Cleanup Objectives and Cleanup Levels, HWR-94-4046, January 24, 1994 

(revised April 1995). The initial SCGs for groundwater are the Class GA Groundwater Quality 

Standards presented in the NYSDEC Water Quality Regulations for Surface Waters and 

Groundwaters, 6 NYCRR Parts 700-705. 

4.1 Nature and Extent of Contamination in Soil 

There are several areas of the MacKenzie Chemical facility where the chemical nature of 

in-situ soil was characterized during the current RI. The activities conducted for this 

characterization included the collection of on-site soil samples and soil borings near the 

identified source areas (waste lagoon areas, stained soils, etc.), soil borings through the existing 

on-site drainage structures and waste lagoons, and off-site surface soil samples south of the 

subject site property line. 

4.1.1 Soil Sampling Results 

To assist in evaluating the nature and extent of contamination and preparing the 

qualitative risk assessment, 31 on-site soil samples (SS-1 through SS-21) were collected from 



areas near thy ~otential source arezs. The location of each of the surface and subsurface soil 

samples is shown in Figures 2.5 and 4.1. The on-site mobile laboratory analyzed all soil samples 

for TCL VOCs. After review of the soil sampling results (0 ft to 4 ft) from the mobile 

laboratory, several borings were advanced deeper and sampled in an attempt to define the 

vertical extent of contamination. All of the soil samples were collected from the unsaturated 

zone. Depth to water beneath the site is approximately 48 to 52 feet bgs. In addition, four (4) 

off-site surface soil samples (SS-100 through SS-400) were collected. The location of the off- 

site surface soil samples is illustrated in Figure 2.4. The off-site soil samples were analyzed in 

the laboratory for TCL VOCs, SVOCs, and TAL metals. 

TCL VOCs 

The TCL VOC analytical results from the mobile laboratory are presented in Table 4.1 

and Figure 4.1. TCL VOCs were not detected in the shallow soil samples (e.g., 0- to 4-feet bgs) 

from SS-8, SS-9, SS-11, SS-20 and SS-21. Concentrations of several VOCs were well below the 

NYSDEC RSCO in the shallow soil samples from SS-1, SS-2, SS-10, SS-12, SS-13, SS-14 and 

SS-17, ranging from 2 (trichloroethene (TCE)) to 240 (toluene) uglkg. Concentration levels of 

1,2,3-trichloropropane (1,2,3-TCP) above the NYSDEC RSCO of 400 ug/kg were detected in the 

shallow soil samples from SS-3, SS-4, SS-5, SS-6, and SS-15, ranging from 570 to 680,000 

ug/kg. PCE was detected in the shallow soil sample from SS-18 above the NYSDEC RSCO 

(1,400 &kg) at a concentration level of 2,340 uglkg. 

To determine the vertical nature of contamination, deeper soil samples were collected 

from the soil borings SS-3, SS-4, SS-5, SS-6, SS-13 and SS-15. As shown in Table 4.1 and 

Figure 4.1, 1,2,3-TCP was not detected above the NYSDEC RSCO in the deeper soil samples 

collected from SS-6, SS-13 or SS-15. The deeper soil samples collected from SS-5 contained 

1,2,3-TCP at concentrations above the NYSDEC RSCO levels in the four to eight foot (4 -8 ft.) 

interval, but concentrations drop below applicable levels in the 20-24 foot and 40 foot intervals. 

The deeper soil samples from SS-3 (21 feet and 41 feet) detected higher concentrations of 1,2,3- 



TCP than the 0-4 foot sampling interval. The 21 foot interval reported a cc-lcentrztion of 

680,000 uglkg, while the 41 foot sampling interval reported 1,2,3-TCP at 290,000 ugkg. 

The TCL VOC analytical results of the off-site sampling program from the analytical 

laboratory are presented in Table 4.1.1. TCL VOCs were not detected in any of the four soil 

samples. 

TCL SVOCs 

The TCL SVOC analytical results for the off-site soil samples are included in Table 

4.1.2. As indicated in the table, no SVOCs above detected above the laboratory detection limit 

or their respective RSOCs. 

TAL Metals 

The TAL metals analytical results are included in Table 4.1.3. As indicated in the table, 

two TAL metals wre detected above their respective NYSDEC RSCO. Mercury concentrations 

ranging from 0.15 to 0.89 mglkg were found in all four off-site soil samples. These 

concentrations are above the NYSDEC RSCO level of 0.1 mg/kg, but within or slightly above 

the EUS background concentration levels of 0.002 to 0.2 mg/kg. Zinc concentration levels 

ranging from 63.6 to 145 mg/kg were detected in all four off-site soil samples. These 

concentration levels are only slightly above the EUS background concentration of 9 to 50 mglkg. 

Summary of On-Site Soil Boring Sampling Results 

In summary, significant concentrations of 1,2,3-TCP and PCE were detected in the 

unsaturated soils from six of the 18 on-site sampling locations (SS-3, SS-4, SS-5, SS-6, SS- 13 

and SS-15). Three of the on-site sampling locations (SS-3, SS-4 and SS-5) exhibit significant 

concentration levels of 1,2,3-TCP to depth (approximately 40 feet bgs). As indicated in Figure 

4.1, the highest concentrations of 1,2,3-TCP were observed in the soil samples collected from 



locations just east of the on-site two-story b1:ilding. Concentrations of 1,2,3-TCP, with the 

exception of samples collected from SS-3, attenuated with depth where deeper soil samples were 

collected. No VOC or SVOC concentration levels in the off-site soil samples exceeded their 

respective levels of concern. Mercury and zinc were the only metals detected above their 

respective NYSDEC concentrations of concern. 

4.1.2 On-Site Drainage Structure Soil Samplinp Results 

As per the NYSDEC-approved RVFS Work Plan, a soil boring sampling program was 

completed through the center of accessible stonnwater drywells on the site (see Figures 2.2 and 

4.2). Soil samples were collected through the center of the nine accessible on-site drywells from 

three distinct intervals; the bottom of the structure, 25 feet and 40 feet bgs. Typically, the 

samples collected from the bottom of the drainage structure were submitted to the analytical lab 

for TCL VOCs, TCL SVOCs, TCL pesticidesPCBs and TAL metals plus cyanide analyses 

while the two samples collected at 25 and 40 feet bgs below each structure were submitted for 

TCL VOC plus 1,2,3-TCP analysis by the on-site mobile laboratory. 

TCL VOCs 

The TCL VOC analytical results from both the mobile laboratory and the NYSDEC- 

approved analytical laboratory are presented in Tables 4.2 and 4.3, respectively. 1,2,3-TCP was 

detected at 20,400 ugkg in the soil sample collected from 14 feet bgs in soil boring DS-9; 

however, no detectable concentrations of 1,2,3-TCP were detected in the 25 to 27 foot or 40 foot 

sampling intervals from DS-9 indicating that 1,2,3-TCP attenuates with depth. Elevated 

concentration levels of 1,2,3-TCP were detected in soil boring DS-14. The 8 to 12 foot soil 

sample had a concentration of 87,000 uglkg, and the 41 foot sampling interval reported 2,300 

uglkg, while the 21 foot bgs soil sample contained 7.2 uglkg of 1,2,3-TCP, well below the 400 

uglkg RSCO. Figure 4.2 illustrates the concentrations of 1,2,3-TCP at the subject drainage 

structures. There were no other VOCs present above RSCO in any of the remaining soil borings. 



In summary, the analytical laboratory results indicated a significant concelitration level of 

1,2,3-TCP in the shallow soil samples collected from DS-9 and DS-14. As indicated on Figure 

4.2, both of these structures were present east or south of the on-site two-story building. 

TCL SVOCs 

The TCL SVOC analytical results are presented in Table 4.4. Several SVOC compounds 

were detected in soils from DS-13. The soil sample collected from DS-13 (10-12 foot sampling 

interval) contained several SVOCs above their respective RSCO. For example, 

benzo(a)anthracene was detected at a concentration level of 17,000 ug/kg in DS-13 well above 

the NYSDEC RSCO of 224 ug/kg. Chrysene was also detected in DS-13 at 14,000 ug/kg, well 

above the NYSDEC RSCO of 400 ug/kg. Both benzo(b)fluoranthene and benzo(k)fluoranthene 

were reported at 28,000 @kg and 11,000 uglkg respectively. The mutual NYSDEC RSCO for 

these compounds is of 224 ug/kg. Benzo(a)pyrene was detected at a concentration level of 

23,000 ugkg, this compounds NYSDEC RSCO is 61 ugkg. Indeno(l,2,3-cd)pyrene, with a 

NYSDEC RSCO is 3,200 @kg, was reported at a concentration level of 14,000 ug/kg. The 

concentration level of dibenzo(a,h)anthracene was reported at 2,400 ug/kg well above the 

NYSDEC RSCO of 14 ug/kg. 

TCL PesticidesIPCBs 

The TCL pesticides and PCBs analytical results are presented in Table 4.5. No pesticides 

or PCBs were detected above the Contract Required Detection Limits (CRDLs) in any of the 

nine samples analyzed by the analytical laboratory. 

TAL Metals and Cvanide 

The TAL metals and cyanide analytical results are presented in Table 4.6. With the 

exception of mercury in the soil samples from DS-9 and DS-12, and zinc in the soil samples 



collected from DS- 12, no TAL metals or cyanide were detected above their respective NYSDEC 

RSCOs and/or Eastern United States (EUS) background concentrations. 

Mercury concentrations of 0.27 and 1.0 m a g  were detected in soil samples from DS-9 

and DS-12, respectively. These concentrations are above the NYSDEC RSCO level of 0.1 

m a g  and above the EUS background concentration level of 0.001 to 0.2 mglkg. Zinc at 52.5 

and 224 mglkg was present in the soil samples collected from DS-12 and DS-13, respectively. 

This concentration level is only slightly above the Eastern United States (EUS) background 

concentration of 9 to 50 m a g .  

Summary of On-Site Drainage Structure Soil Sampling Results 

In summary, concentration of 1,2,3-TCP was detected in soil samples collected from 

drainage structures DS-9 and DS-14. These structures are located to the east and southeast of the 

two-story building in the western end of the subject site. In addition, SVOCs were present in 

concentrations exceeding NYSDEC RSCO in the soil sample from DS-13. There were no 

significant concentrations of TCL pesticides1PCBs detected in any of the soil samples collected 

from the on-site drainage structures. Mercury and zinc were the only metals detected above their 

respective NYSDEC concentrations of concern. Both metals were found in concentrations above 

both the NYSDEC RSCOs and the Eastern United States (EUS) background concentrations in 

the soil samples collected associated with on-site drainage structures. 

4.1.3 On-Site Waste Lagoon Soil Sampling Results 

A soil boring sampling program was completed at two on-site waste lagoons (see Figures 

2.3 and 4.3). Soil samples were collected from borings adjacent to the two accessible on-site 

lagoons so that the integrity of the concrete bottom of the lagoons was not compromised. Three 

soil samples were collected from each of the two sampling points at 8 feet, 25 feet and 40 feet 

bgs. All six samples were analyzed for TCL VOCs. The 8-foot bgs soil sample from each 



boring was also analyzed for TCL SVOCs, TCL pesticidesRCBs and TAL metals by the 

analytical laboratory. 

Additionally, samples of the materials within each of the waste lagoons were collected 

and analyzed for waste-characterization purposes. The samples were analyzed for VOCs, TCLC 

SVOCs and metals. The results are presented in Section 4.3, Nature and Extent of 

Contamination in Miscellaneous Areas, Drummed Waste Lagoon Sludge. 

TCL VOCs 

The TCL VOC analytical results from the NYSDEC-approved analytical laboratory are 

included in Table 4.7 and Figure 4.3. With the exception of one slight exceedance of 1,2,3-TCP 

(RSCO of 400 ug/kg), no TCL VOC was present above its respective NYSDEC RSCO. 1,2,3- 

TCP at concentrations of >5OO, 50 and 40 ug/kg were detected in the 8-, 25- and 40-foot bgs soil 

samples, respectively collected from adjacent to Waste Lagoon Number 1. Additionally, MEK 

was detected in all three samples ranging in concentrations from 120 to 150 ugkg. TCL VOCs 

were not detected in any of the soil samples collected adjacent to Waste Lagoon Number 2. 

TCL SVOCs 

The TCL SVOC analytical results are presented in Table 4.8. N-nitrosodiphenylamine 

was detected in both the WL-1 and WL-2 soil samples, with concentration levels of 25,000 and 

1,700 ug/kg respectively. There is no NYSDEC RSCO established for this SVOC. Several 

SVOCs were detected in the 8-foot bgs soil sample from Waste Lagoon Number 2 exceeding 

their respective RSCO; however, it should be noted that all of the SVOCs present above SCGs 

were detected at concentrations below their respective NYSDEC Contract Required Detection 

Limit (CRDLs). The CRDL is the minimum level of detection acceptable under the Contract 

Laboratory Program Statement of Work. In general, the CRDL is the lowest concentration level 

of an analyte which can be detected by the laboratory instrument adjusted for sample size, 

dilution, and moisture. 



TCL PesticidesIPCBs 

The TCL pesticides1PCBs analytical results are presented in Table 4.9. No pesticides or 

PCBs were detected above the CRDLs in either of the two samples. 

TAL Metals and Cyanide 

The TAL metals and cyanide analytical results are presented in Table 4.10. None of the 

metals were detected above their respective NYSDEC concentration of concern. 

Summary of On-Site Waste Lagoon Soil Sampling Results 

In summary, based upon the analytical results from soil samples collected fkom adjacent 

to two on-site waste lagoons, there does not appear to be any significant impact to the 

unsaturated soils. 

4.2 Nature and Extent of Contamination in Groundwater 

The nature and extent of contamination in groundwater was evaluated as part of the RI. 

The activities conducted for this phase of work included: 

Sampling of groundwater from the existing on-site monitoring wells 

Collection of groundwater samples in a comprehensive vertical profile investigation 

downgradient of the subject site utilizing the geoprobe sampling technique. 

Collection of deep vertical profile groundwater samples downgradient of the subject site 

utilizing the Hydropunch sampling technique. 

Installation and sampling of off-site groundwater monitoring wells, both downgradient 

and upgradient of the site. 

1 
4.2.1 On-Site Groundwater Samplin~ Results 

I 



The previously installed on-site monitoring wells, identified I.: MCMW-1, MCMW-3, 

MCMW-4 and MCMW-5 (see Figure 2.8) were sampled and the groundwater samples analyzed 

for TCL VOCs, SVOCs, TAL metals, pesticides1PCBs by the analytical laboratory. As 

previously mentioned, existing monitoring well MCMW-2 could not be located due to site re- 

grading activities. 

TCL VOCs 

The TCL VOC analytical results are presented in Table 4.1 1 and Figure 4.4. With the 

exception of PCE, no TCL VOCs were detected above laboratory detection limits in any of the 

groundwater samples. 1,2,3-TCP was detected in MCMW-3 and MCMW-5 at 250 pg/l and 40 

pgll, respectively . PCE was detected in groundwater samples collected from MCMW-3, 

MCMW-4 and MCMW-5 at concentrations above NYSDEC Class GA Water Quality Standard 

of 5 pg/l. Concentrations of PCE ranged from 13 pg/l (MCMW-3) to 54 pg/l (MCMW-5). 

Based upon a south southeast groundwater flow direction (see Figure 2.6.1) and the majority of 

the 1,2,3-TCP being detected in the unsaturated zone east and south of the two-story building, 

none of the existing on-site groundwater monitoring wells were ideally located to evaluate the 

on-site presence of 1,2,3-TCL. 

TCL SVOCs 

The TCL SVOC analytical results are presented in Table 4.12. With the exception of bis- 

(2-ethylhexy1)phthalate and 2-nitroanaline, no TCL SVOCs were detected in any of the 

groundwater samples. Bis-(2-ethylhexy1)phthalate was detected in the groundwater samples 

collected from all four wells ranging from 6 pg/l (MCMW-1) to 35 pgll (MCMW-4), slightly 

above the NYSDEC groundwater standard of 5 pgll. 14 pg/l of 2-nitroanaline was detected in 

the groundwater sample collected from MCMW-5, slightly above the NYSDEC groundwater 

standard of 5 pgll. 



TCL Pesticide: '?CBs 

The TCL pesticides1PCBs analytical results are presented in Table 4.13. No pesticides or PCBs 

were detected above the NYSDEC groundwater standards in any of the four samples. 

TAL Metals and Cyanide 

The TAL metals and cyanide analytical results are included in Table 4.14. As indicated 

in the Table, several TAL metals were detected above the Class GA Water Quality Standard. 

Arsenic was detected at 25.2 pgll in MCMW-3 and 29.5 pg/l in MCMW-5, slightly above the 

NYSDEC standard of 25 pgll. Cadmium was detected at concentrations of 16.8 pgll and 19.2 

pg/l in the same two wells respectively, which is above the NYSDEC standard of 5 pd l .  All 

four groundwater samples contained iron concentrations well above the NYSDEC standard of 

300 pg/l. Iron concentrations ranged from 6,590 pgll in MCMW-1 to 1 16,000 pgll in MCMW-3. 

Lead concentrations were detected in MCMW-3 and MCMW-5 at 73.8 pg/l and 27.2 pg/l, 

respectively, above the groundwater standard of 25 pg/l. Manganese was detected in MCMW-1, 

MCMW-3 and MCMW-4 at 388 pgll, 1,730 pgll and 5,11Opg/l respectively. The NYSDEC 

groundwater standard for manganese is 300 pg/l. The concentration of nickel in MCMW-4 (1 3 1 

pg/l) was slightly above the standard of 100 pgll. In monitoring well MCMW-5, aconcentration 

of 25,800pgll was reported for sodium, slightly above the NYSDEC groundwater standard of 

20,000 pgll. None of the other TAL metals or cyanide were detected above the Class GA Water 

Quality Standards. 

4.2.2 Off-Site Geoprobe Vertical Profile Groundwater Results 

In order to evaluate groundwater quality downgradient of the site and effectively select 

locations for off-site groundwater monitoring wells, a series of geoprobe sampling locations 

were drilled downgradient of the MacKenzie Chemical site. The vertical profile groundwater 

sampling activities were conducted in two rounds. Data from the first round was used to select 

locations for the second round of sampling. The geoprobe vertical profile sampling points are 



identified as VP-1 though VP-11 (see Figure 2.1). All 43 samples collected werr analyzed for 

TCL VOCs by the on-site mobile laboratory. Samples collected from VP-2 at 80 feet bgs, VP-3 

at 60 feet bgs, VP-4 at 120 feet bgs, VP-6 at 80 feet bgs, VP-8 at 80 feet bgs and VP-10 at 100 

feet bgs were analyzed for TCL VOCs, SVOCs, TAL metals, pesticides and PCBs, by the 

analytical laboratory. 

TCL VOCs 

The TCL VOC analytical results from the on-site mobile laboratory for the geoprobe 

vertical profile sampling program are presented in Table 4.15. Acetone, a typical laboratory 

contaminant was detected in groundwater samples from VP-4 (100 foot sampling interval), VP-5 

(60 foot sampling interval), and VP-7 (60 foot and 80 foot sampling intervals). PCE was 

detected at 5,600 ug/l in the shallow groundwater sample (60 feet) of VP-11 but not in the deeper 

samples. Additionally, PCE was not detected in any of the sampling points located 

downgradient of VP-11 (i.e., VP-5, VP-6, VP-9 and VP-10). 

1,2,3-TCP was detected in several groundwater samples downgradient of the site 

exceeding the NYSDEC Class GA Water Quality Standard of 0.04 pg/e (see Figure 4.5). The 

highest concentration of 1,2,3-TCP was detected in the 60-foot bgs groundwater sample 

collected from VP-2 which is located approximately 100-feet downgradient of the site. The 

34,000 ug/l, 2,200 ug/l, 5,200 ug/l and 2,200 ug/l 1,2,3-TCP were detected in the 60-, 80-, 100- 

and 120-foot bgs samples, respectively collected from VP-2. Additionally, 1,2,3-TCP was 

detected in the 60-, 80- and 100-foot bgs groundwater samples collected from VP-11 at 570 ug/l, 

9,300 ug/l and 2,000 ugl ,  respectively. VP-11 was located approximately 500 feet downgradient 

of the site. 

TCL SVOCs 



The TCL SVOC a.:alytical results are presented in Table 4.17. No TCL SVOCs were 

detected in any of the groundwater samples above Class GA Water Quality Standards. 

TCL PesticidesPCBs 

The TCL pesticides and PCBs analytical results are presented in Table 4.18. No 

pesticides or PCBs were detected in groundwater in any of the six samples analyzed. 

TAL Metals and Cyanide 

The TAL metals and cyanide analytical results are presented in Table 4.19. Several 

metals including antimony, arsenic, barium, chromium, iron, manganese, nickel and sodium 

were detected in the one or more of the groundwater samples above their respective Class GA 

standard. It should be noted that all of the groundwater samples were very turbid; therefore, the 

analytical results are likely biased on the high side and may likely not reflect true aquifer 

conditions. 

4.2.3 Off-Site HydroPunch Vertical Profile Groundwater Results 

A second round of sampling was conducted utilizing HydroPunch sampling methodology 

to obtain vertical profile data beyond the attainable depth of the Geoprobe sampling device. 

These HydroPunch locations sampling points are identified as Hydropunch-1 through 

Hydropunch-4 (see Figure 2.1). The thirteen samples collected were analyzed at H2M Labs for 

TCL VOCs. 

TCL VOCs 

The TCL VOC analytical results for the HydroPunch vertical profile sampling program 

are presented in Table 4.20 and Figure 4.5.1. As indicated on Figure 4.5.1, 1,2,3-TCP was only 

detected in the 80-foot bgs groundwater sample collected from HP-2. 



4.2.4 Off-Site Monitoring Well Groundwater Results 

Following completion of the vertical profiling groundwater investigation, a total of ten 

additional groundwater monitoring wells were installed at five locations off-site. At two 

locations, well triplets (one shallow, one intermediate, and one deep well) were installed. Two 

other deep wells were installed downgradient of the site. An additional couplet (one shallow and 

one deep well) was installed north of the subject site to determine "background" conditions 

directly upgradient of the site. The off-site monitoring wells are identified as 0 s - 1  through 0 s - 5  

(see Figure 2.7). 

Four off-site monitoring well sampling events were undertaken to determine the 

groundwater quality up and downgradient of the subject site. The initial sampling event was 

undertaken January 2 1, 1999. Three subsequent sampling events were performed August 10, 

1999, November 16, 1999 and February 23, 2000. The November sampling program was 

performed by the NYSDEC, and included only the five deep wells (0s-1, 0s-2D, 0s-3D, 0 s - 4  

and 0s-5D). During the February 2000 sampling event, groundwater samples fiom four 

monitoring wells ( 0 s -  ID, 0s-21, 0s-3D, and 0s-4D) were split in the field and analyzed by the 

NYSDEC for quality assurance purposes. The laboratory results provided by the NYSDEC are 

contained in Appendix E. The initial January sampling program included the analysis for TCL 

VOCs, SVOCs, TAL metals, pesticides and PCBs. The subsequent sampling events included 

analysis for TCL VOCs only. 

In addition, the U.S. Environmental Protection Agency (USEPA) also conducted a 

groundwater sampling program in April 2000. The results of USEPA sampling program are 

provided in Appendix F. The USEPA sampled seven (7) off-site downgradient wells; 0s-21, 

0s-2S, 0s-3S, 0s-31,OS-3D, 0s-4D, and 0s-5D. 



TCL VOCs 

January 1999 

The TCL VOC analytical results from the analytical laboratory for the January 1999 

sampling event are presented in Table 4.21. 1,2,3-TCP was detected at 10 pg/l, 150 pg/l and > 

1,000 pg/l in the groundwater samples collected from 0s-21, 0s -3D and 0s-3S, respectively. 

1,2,3-TCP was not detected in the groundwater samples from any of the other wells. 

Additionally, low concentrations of 1,2-dichloropropane, TCE and PCE were detected in the 

groundwater samples. 

August 1999 

The TCL VOC analytical results from the analytical laboratory for the August 1999 

sampling event are presented in Table 4.22. 1,2,3-TCP was found above NYSDEC groundwater 

quality standard in all monitoring wells with the exception of monitoring well 0s-3D. The 

concentration levels of 1,2,3-TCP ranged from a high of 3,000 ug/l in 0 s - 3 s  to a low of 2 ug/l in 

0s -2s .  The NYSDEC groundwater quality standard for 1,2,3-TCP is 0.04 ug/l. No other VOCs 

were detected in any of the monitoring well samples. 

November 1999 

The TCL VOC analytical results from the NYSDEC are presented in Appendix E. No 

TCL VOC was found in any of the groundwater samples from the five deep monitoring wells 

sampled. 

February 2000 

The TCL VOC analytical results from the NYSDEC are presented in Table 4.23. As 

indicated in Table 2.23, 1,2,3-TCP was found in significant concentrations exceeding the 



NYSDEC groundwater standard in six of the samples collected. Concentrations ranged from an 

estimated high of 8,900 ugll in 0 s - 3 s  to an estimated low of 1 ugll in 0s-2D. The NYSDEC 

groundwater quality standard for 1,2,3-TCP is 0.04 ugll. In addition, benzene was detected at 

110 ugll in the groundwater sample collected from 0s-3S,  well above the NYSDEC 

groundwater standard of 1 ugll. 

USEPA April 2000 

The TCL VOC analytical results from the USEPA are presented in Appendix F. As 

indicated, 1,2,3-TCP was found in significant concentration, 1,400 ugll, in the sample collected 

from monitoring well 0 s - 3 s .  The reported concentration exceeded the laboratory calibration 

range, and may be higher than reported. The remaining six monitoring wells sampled did not 

contain reportable concentration of any other VOCs. 

TCL SVOCs 

The TCL SVOC analytical results are presented in Table 4.24. With the exception of 

bis(2-ethylhexyl)phthalate, no TCL SVOCs were detected in any of the groundwater samples 

above NYSDEC Class GA Water Quality Standards. 40 pg/l for bis(2-ethylhexy1)phthalate was 

reported in the groundwater sample collected from 0s -2D at the 160 foot sampling interval, 

above the NYSDEC Class GA Water Quality Standard of 5 pgll. 

TCL PesticidesIPCBs 

The TCL pesticides and PCBs analytical results are presented in Table 4.25. No 

pesticides or PCBs were detected in groundwater in any of the ten samples analyzed. 



TAL Metals and Cyanide 

The TAL metals and cyanide analytical results are presented in Table 4.26. As indicated 

in the Table, several TAL metals were detected above the Class GA Water Quality Standard. 

Cadmium was detected at 10.4 pgll in 0 s - 3 s  and at 6.7 pgll in 0s-5S, slightly above the 

NYSDEC standard of 5 pgll. Chromium was detected in concentrations of 124, 54.5 and 102 

pg/1 in 0s-2D, 0 s - 3 s  and 0s -5D respectively, which is slightly above the NYSDEC standard of 

50 pgll. Iron was found in nine of the ten samples, and was found significantly above the 

respective NYSDEC Class GA Water Quality Standards in 0 s - 3 s  (45,200 pgll) and 0 s - 5 s  

(40,200 pgll). The lead concentrations in 0s-2D, 0 s - 3 s  and 0 s - 5 s  of 30.3 pg/l, 35.3 pg/l and 

25.6 pgll, respectively, are above the NYSDEC standard of 25 pg/l. Sodium was detected in 

exceedence of standards in two of the ten samples. 

4.2.5 Summary of Nature and Extent of Contamination in Groundwater 

TCL VOCs 

Based upon the available analytical data, the primary VOC of concern in groundwater 

beneath and downgradient of the site is 1,2,3-TCP. The on-site monitoring well network does 

not have the correct geometry to accurately depict the groundwater conditions beneath the site. 

However, based upon the location of the source are and the results of the off-site groundwater 

investigation, it is likely that the groundwater is impacted to a depth of approximately 120 to 140 

feet bgs south and southeast of the on-site two-story building. Additionally, the shallow aquifer 

beneath the site is impacted by relatively low concentrations of PCE (e.g., 13 to 54 ugll). 

The off-site 1,2,3-TCP plume appears to extent downgradient of the site past VP-11 to a 

maximum depth of approximately 120 to 140 feet bgs. The concentrations of 1,2,3-TCP were 

much higher in the groundwater samples collected utilizing the geoprobe sampling technique 

than those sample collected from monitoring wells. This may be due to a diluting effect of the 

wells equipped 10-foot long screens versus those samples collected with the 2-foot long 



geoprobe screen. Figures 4.6.1 through 4.6.4 illustrate the 1,2,3-TCF ixcentrations reported for 

each of the off-site monitoring well sampling events. Figure 4.7 illustrates the anticipated 1,2,3- 

TCP plume cross-section. 

TCL SVOCs and PesticidesPCBs 

Based upon the analytical dat a, SVOCs and PesticidesPCB d not pose a problem with 

respect to on- or off-site groundwater. 

TAL Metals 

Some metals were detected above their respective Class GA standard in groundwater 

samples collected from monitoring wells and through the geoprobe sampling technique. The 

groundwater samples collected with the geoprobe were highly turbid; therefore, the analytical 

results are likely biased high. Metals exceeding Class GA standards were present in 

groundwater samples collected from both upgradient and downgradient monitoring wells; 

therefore, there is likely not a site-related source of metals contamination. This is also supported 

by the on-site soils data. 

4.3 Nature and Extent of Contamination in Miscellaneous Areas 

Waste Lanoons and Drain Pipe 

Two potential source areas of contamination were identified on the subject site; one of 

the two waste lagoons (DS-5), and an excavated subsurface drain pipe (DS-12 PIPE). Liquids 

present in each structure were collected and analyzed for TCL VOCs by the on-site mobile 

laboratory. 



TCL VOCs 

The TCL VOC analytical results from the analytical laboratory are presented in Table 

4.27. As shown in the table 1,2,3-TCP was the only TCL VOC quantified. 1,2,-3-TCP was 

detected in the waste lagoon liquid at a concentration of 3,900 ug/kg and in the drain pipe sample 

at 11,000,000 ug/kg (see Figure 4.3). It should be noted that these high concentrations resulted 

in very high detection limits. 

Off-Site Manhole 

A grab sample from the bottom of a manhole found at the entrance to 1 Cordello Drive 

was analyzed in the laboratory for TCL VOCs, SVOCs and TAL metals. 

The TCLP metals analytical results from the analytical laboratory are presented in 

Appendix G. All the metals reported were within the applicable RSCO, with the exception of 

arsenic that was reported at 2,180 mg/kg, and zinc with a reported concentration of 66.7 mg/kg. 

The RSCO for arsenic is 7.5 mg/kg, or site background. Site background levels for the eastern 

U.S. is 3 to 12 mg/kg. The RSCO for zinc is 20 mgkg or site background which is 9 to 50 

mg/kg in the eastern U.S. 

The analytical results for VOCs and SVOCs are contained in Appendix G. The sample 

collected contained are no reportable concentrations of either VOCs or SVOCs. 

Drummed Waste Laaoon Sludge 

Waste lagoon sludge was stored in 12 55-gallon drums on-site. In order to dispose of 

these drums, a waste characterization sampled was collected and analyzed in the laboratory for 

metals, volatile organics and PCBs. 

The analytical results of this waste characterization are provided in Appendix H. The 

waste characterization reported detectable levels of several metals including barium, chromium, 

copper, mercury, and lead. Relatively high levels of several SVOCs were also reported. These 



include naphthalene, acenaphthene, fluorene, phenanthrene, anthracene, fluorarhene, pyrene, 

chrysene, benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, 

indeno(l,2,3-c,d)pyrene, benzo(g,h,I)perylene, 2-methylnaphthalene and dibenzofuran. 

Reportable TCL purgeable organics included toluene, ethylbenzene, and total xylenes. None of 

the reported TCL VOCs, SVOCs or metals exceed their respective hazardous waste threshold. 

The sample analyzed contained no reportable PCBs concentration levels. 

These drummed wastes were disposed of by Environmental Services, Inc. at the Clean 

Water of New York facility in Staten Island, New York on June 14, 1999. The waste manifest 

for transportation and disposal are provided in Appendix H. 

4.4 Soil Gas Sampling Results 

To evaluate the presence of potential source areas and provide a better evaluation of the 

nature and extent of soil contamination in and around the potential source area, a soil gas 

sampling program was undertaken. The soil gas sampling program included sampling at four 

on-site locations and twelve (12) off-site locations south of the subject site (see Figure 2.5). Soil 

gas samples were collected from three discrete depths, five feet, ten feet and 15 feet bgs, at each 

of the four locations. The air samples were analyzed for TCL VOCs, by H2M Labs. 

TCL VOCs 

The TCL VOC analytical results from the analytical laboratory for the on-site and off-site 

sampling locations are presented in Tables 4.28 and 4.29, respectively. As shown in table 4.28 

there were several TCL VOCs found throughout the soil column in each of the four on-site 

locations. The highest concentrations, and those found in each of the 12 on-site samples are 

dichlorofluoromethane (ranging from 11 micrograms per cubic meter (ug/m3) to 150 ug/m3), 

TCE (ranging from 3 ug/m3 to 300 ug/m3), PCE (ranging from 60 ug/m3 to 600 ugh3) ,  and 

1,2,3-TCP (ranging from 60 ug/m3 to 2,200 ug/m3) (see Figure 4.8). 



As indicted in Table 4.29, there were al;o several TCL VOCs found throughout the soil 

column in each of the 12 off-site locations. The highest concentrations, and those found in 35 of 

the 36 off-site samples, were of TCE (ranging from 4 ug/m3 to 330 ug/m3). Acetone was 

reported in 28 of the 36 samples (ranging from 3 ug/m3 to 300 ug/m3). Dichlorofluoromethane 

(ranging from 2 ug/m3 to 220 ug/m3) was reported in 33 of the 36 off-site soils gas air samples 

collected. Absent was 1,2,3-TCP, which was not reported in any of the 36 samples collected off- 

site. 

None of the TCL VOCs identified are above the Occupational Safety and Health 

Administration (OSHA) Permissible Exposure Limit (PEL). The PEL is OSHA's occupational 

exposure limit. This exposure limit is a time-weighted average (TWA) limit, or a maximum 

concentration exposure limit that can not be exceeded at any time. The highest concentration 

level of 1,2,3-TCP in AS#4 at 15 feet bgs of 2,200 ug/m3 is far below the OSHA PEL TWA of 

300,000 ug/m3. In general the concentrations of the TCL VOCs identified tend to increase with 

increasing depth at each of the four locations. 



5.0 QNQC, DATA VALIDATION AND DATA USABILITY 

This section of the RI describes the various procedures used during the field 

investigation and in evaluating the analytical data to ensure that the data collected were of 

the highest quality possible. Quality assurancelquality control (QNQC) procedures, data 

validation results, and data usability are discussed in Sections 5.1, 5.2, and 5.3, 

respectively. 

5.1 ONQC Procedures 

Q N Q C  procedures for both the field activities and laboratory work were 

developed and presented in the NYSDEC-approved RI/FS Work Plan. The purpose of 

establishing and following strict field- and laboratory-specific procedures was to ensure 

that the data collected were precise, accurate, representative, complete, and comparable. 

5.1.1 Field Q N Q C  

Field Q N Q C  procedures included the use of specially developed forms and logs 

for the collection of repetitive data such as well development and groundwater sampling. 

Additionally, all other site-specific observations were recorded in project-specific log 

books. Specific information recorded in the log books and field forms were those 

required in the Work Plan. Additionally, all Q N Q C  procedures stipulated in the Work 

Plan such as Chain-of-Custody procedures, field measurement requirements, etc., were 

followed. 

5.1.2 Field Blanks and Duplicates 

In order to meet project-specific Data Quality Objectives (DQOs), various types 

of Q N Q C  blank and duplicated samples were collected and analyzed. These Q N Q C  

samples included trip blanks, field blanks and blind duplicate samples. 



Trip Blanks 

Trip blanks containing analyte-free water were obtained from the NYSDEC- 

approved analytical laboratory, transported to the site and returned without opening. Trip 

blanks serve as a check for contamination originating from sample transport, shipping, 

and from site conditions. Trip blanks were not utilized for samples analyzed by the 

mobile lab in accordance with the NYSDEC-approved Work Plan. 

Trip blanks were not utilized during the drainage structure soil sampling phase 

investigation phase of work. However, as indicated in Table 4.3, TCL VOCs were not 

detected in several of the soil samples indicating that the sample results were not 

impacted by sample transport and shipping. Trip blanks were not utilized during the 

collection of groundwater samples utilizing the hydropunch sampling technique. 

However, as indicated in Table 4.20, TCL VOCs were not detected in several of the 

groundwater samples indicating that the sample results were not impacted by sample 

transport and shipping. Trip blanks were not utilized during the collection of 

groundwater samples from the off-site monitoring well network. However, as indicated 

in Table 4.21, site-related TCL VOCs were not detected in several of the groundwater 

samples indicating that the sample results were not impacted by sample transport and 

shipping. 

Trip blanks were utilized during the following sampling activities: 

Collection of three soil samples from each of two waste lagoons. As indicated in 

Table 4.7, TCL VOCs were not detected in the trip blank; therefore, these soil 

sample results were not impacted by sample transport and shipping. 

Collection of groundwater samples from the on-site monitoring well network. 

TCL VOCs were not detected in the trip blank; therefore, these groundwater 

sample results were not impacted by sample transport and shipping. 



Collection of groundwater samples from the vertical profile wells. As indicated 

in Table 4.16, with the exception of a low concentration of methylene chloride (a 

typical laboratory contaminant) in one of the trip blanks, TCL VOCs were not 

detected in the trip blank; therefore, these groundwater sample results were not 

impacted by sample transport and shipping. 

Field Blanks 

Field blanks were used to determine the effectiveness of the decontamination of 

sampling devices (i.e., bailers, split-spoon samplers, sample sleeves, etc.) during the 

sample collection phases of the investigation. Field blanks were collected by pouring 

analyte free water through the sampling devices into the appropriate sample containers. 

Field blank samples were collected and analyzed for TCL VOCs, TCL SVOCs, TCL 

pesticidesIPCBs, and TAL metals (including cyanide). 

Field blanks were utilized during the soil boringlsampling phase of the project. 

Factory-decontaminated polyethylene liners inserted into geoprobe core barrels were the 

sampling devices utilized. As indicated in Table 4.2, no TCL VOCs were detected in the 

field blank associated with the soil samples collected from the drainage structures. 

Therefore, the factory and field decontamination procedures were effective and there are 

no concerns with regards to cross contamination impacting the analytical results of these 

samples. 

A field blank was utilized during the collection of groundwater samples from the 

on- and off-site monitoring well network. As indicated in Tables 4.1 1, 4.12, 4.13, 4.14 , 

4.21, 4.22, 4.23, 4.24 and 4.25 no site-related VOCs, SVOCs, pesticides1PCBs or TAL 

metals were detected in the filed blank associated with these samples. Therefore, the 

factory and field decontamination procedures were effective and there are no concerns 

with regards to cross contamination impacting the analytical results of these samples. 



Two field blanks were utilized during the collection of groundwater samples from 

the vertical profile wells. As indicated in Tables 4.15, 4.16, 4.17, 4.18 and 4.19, no site- 

related VOCs, SVOCs, pesticides1PCBs or TAL metals were detected in the field blank 

associated with these samples. Therefore, the factory and field decontamination 

procedures were effective and there are no concerns with regards to cross contamination 

impacting the analytical results of these samples. 

Blind Duplicate Samples 

Blind duplicate samples were utilized as an additional QAIQC measure 

throughout the RI. Each of the duplicated samples were assigned fictitious names in the 

field; therefore, the analytical laboratory was unaware of the duplicates making them true 

blind samples. A comparison of analytical results between the sample and blind 

duplicate are used to determine if the data reported by the laboratory are precise, 

accurate, representative, and comparable. 

A complete discussion of the blind duplicate results for samples submitted to the 

NYSDEC-approved laboratory is included in the Data Validation section (Section 5.2). 

This section details the blind duplicate results associated with the samples analyzed by 

the on-site mobile laboratory. 

A blind duplicate of the soil sample from beneath a drainage structure was 

collected and analyzed by the mobile laboratory. As indicated on Table 4.2, No VOCs 

were detected in the 40 foot soil sample from DS-13 and the corresponding blind 

duplicate (DS-13X). These data indicate that the mobile laboratory reported data for the 

soil samples are precise, accurate, representative, and comparable. 

Two blind duplicate samples were collected and analyzed by the mobile 

laboratory during the vertical profile well sampling activities. As indicated in Table 4.15, 

the correlation between the original and duplicate samples VP-3-60 ft./VP-3X and VP-9- 



100 ft./VP-9X were extremely good indicating that the mobile laboratory reported data 

for the groundwater samples are precise, accurate, representative, and comparable. 

5.2 Data Validation 

As per the Work Plan, the CLP analytical packages and results generated by 

NYSDEC-approved analytical laboratory underwent independent data validation by Ms. 

Judy Harry of Data Validation Services (DVS). Methodologies utilized were those of the 

1995 NYSDEC ASP. The analyses for the project were conducted under Sample Data 

Groups (SDGs) Accredited Case Nos. 2457, 2473, 2506, 2541, 2573, 3058 and 3192. 

The DVS summary reports for the SDGs are included in Appendix A. It should be noted 

that only a portion of the samples were submitted to the NYSDEC analytical laboratory 

and subject to data validation activities. 

As per NYSDEC CLP procedures, the concentrations and data qualifiers shown 

on the summary analytical tables in Section 4.0 have been edited to reflect the 

recommendations made by DVS. Therefore the analytical results presented in the data 

summary tables report validated data which are applicable for use in health-based risk 

assessments. 

Data validation was performed following the most current federal and state guidelines. 

The following items were reviewed: 

Data Completeness 

Custody Documentation 

Holding Times 

Surrogate and Internal Standard Recoveries 

Matrix Spike Recoveries/Duplicate Correlations 

Field Duplicate Correlations 

Preparatiodcalibration Spikes 

Control SpikeILaboratory Control Samples 



Instrument Tunes 

Calibration Standards 

Instrument IDLs 

Method Compliance 

Sample Result Verification 

Following the reporting of five of the seven SDGs, evaluation of the VOC analyte 

1,2,3-trichloropropane was requested. Because the affected samples were already out of 

holding time, the analytical laboratory reported the compound as a tentatively identified 

compound (TIC). The 1,2,3-TCP results were appropriately qualified in the data 

summary tables. Other discrepancies in the TCLITAL analyses are discussed in the data 

validation report. 

Common laboratory contaminants such as methylene chloride and acetone were 

present in associated method, trip and field blanks; therefore, the sample detections were 

edited to reflect a non-detection at the contract-required detection limit (CRDL) or 

originally reported values, whichever was greater. 

In general, the analytical data reported by the on-site mobile laboratory and 

NYSDEC-approved laboratory was of sufficient quality to support the DQOs of the RI. 

5.3 Data Usability 

As part of the RI process, usable data, by definition, is that data which may be 

used as part of the health-based risk assessment. However, in accordance with the 

requirements of the NYSDEC, a less stringent qualitative human exposure assessment 

was conducted in place of a health-based risk assessment. Therefore, the DQOs for this 

project are somewhat less stringent than those required for support of a quantitative 

health-based risk assessment. 



The results of the QAIQC evaluation indicate that the surface-, soil- groundwater- 

and soil vapor-quality VOC data reported by both the mobile and NYSDEC-approved 

laboratories were precise, accurate, representative, and comparable. Therefore, the data 

are considered usable and support the conclusions drawn in Section 4.0 (Nature and 

Extent of Contamination), Section 7.0 (Human Exposure Assessment) and Section 9.0 

(Feasibility Study). 



6.0 CONTAMINANTn' FATE AND TRAIVSPORT 

The purpose of this section is to provide a discussion of the fate and transport 

mechanisms for the migration of 1,2,3-TCP in air, unsaturated soil and groundwater. 

6.1 Potential Routes of Migration 

Based upon the results of analytical testing summarized in Section 4.0, 1,2,3-TCP was 

detected in on-site unsaturated soil, on-site groundwater and off-site groundwater samples at 

levels exceeding NYSDEC's concentrations of concern. Additionally, 1,2,3-TCP was also 

detected in soil vapor samples collected from several on-site sampling locations. Therefore, the 

potential routes of migration include: 

Migration of 1,2,3-TCP from unsaturated soils to the air resulting in vapors. 

Migration of 1,2,3-TCP in unsaturated zone soils. 

Migration of both free-phase and dissolved 1,2,3-TCP in groundwater. 

Migration of 1.2.3-TCP in Air 

As discussed in Section 4.0, high concentrations of 1,2,3-TCP were detected in 

unsaturated-zone soil samples and soil-gas samples collected from on the site. The tendency for 

a compound to volatilize from a liquid state into the atmosphere is a function of its vapor 

pressure. 1,2,3-TCP has reported vapor pressures of lmm Hg at 48OF and 3 mm Hg at 68OF. 

These vapor pressures are lower than those of other more common VOCs such at TCE (58 rnrn 

Hg at 6g°F), PCE (14 mm Hg at 68OF) and benzene (78.1 mm Hg at 68OF). This indicates that 

1,2,3-TCP is relatively non-volatile and only low amounts will change phase from a liquid to a 

vapor state at standard temperature and pressure. 

The vapor density of a compound is a function of its molecular weight compared to that 

of air. 1,2,3-TCP's vapor density of 6.03 g/l at 77OF is approximately 5.1 times heavier than air; 



therefore, if present at significant concentrations in the atmosphere, 1,2,3-TCP vapors will tend 

to concentrate in low areas such a excavations, basements, etc. There were no reportable 

concentration levels of 1,2,3-TCP from off-site soil gas samples collected from points south of 

the subject site. 

Mimation of 1,2,3-TCP in Unsaturated Soil 

With its relatively low vapor pressure, 1,2,3-TCP will tend to remain in a liquid phase 

versus changing to a vapor phase. In the unsaturated zone, free-phase liquid 1,2,3-TCP will tend 

to migrate downwards due to the influence of gravity. Some of the liquid will adsorb onto the 

soil particles due to capillary forces. The amount of free-phase liquids that will adsorb onto the 

soil particles will be a function of the soil's grain size and carbon content. The tendency for a 

chemical to partition between particles containing organic carbon (e.g., soil retardation) and 

water is known as the soil partition coefficient (LC) .  According the NYSDEC TAGM 4046, 

1,2,3-TCP has a LC of 68. This relatively low value indicates that 1,2,3-TCP will not strongly 

adsorb with organic carbon in soil. 

Approximately 20 inches per year of precipitation infiltrates into the ground in this 

portion of Long Island. As this water flows downward through the unsaturated zone in response 

to gravity, it will dissolve a portion of any 1,2,3-TCP that is present in the soil which will result 

in a downward contaminant migration pathway through the unsaturated zone, eventually 

reaching groundwater. The general migration of liquids (water or free-phase product) will be 

predominantly downward with little dispersion in the sands and gravels of the Upper Glacial 

aquifer. Liquids may encounter low-permeability zones, which could result in non-vertical 

migration. 

Migration of 1.2,3-TCP in Groundwater 

Free-phase 1,2,3-TCP has a specific gravity of approximately 1.4 (water has a specific 

gravity of 1.0); therefore, any free-phase product which migrate to the saturated zone will tend to 



sink and form dense nonaqueous-phase liquids (DNAPLs). Once in groundwater, DNAPLs tend 

to migrate downward through the water column by gravity with some lateral dispersion. 

DNAPLs can migrate horizontally if the liquids encounter a low-permeability material such as 

silt or clay. There will also be some dispersion of the dissolved portion of the plume, which will 

be a function of the solubility of the contaminant. 1,2,3-TCP has a solubility in water of 2,700 

milligrams per liter (mgll). 

1,2,3-TCP was detected in groundwater samples collected from downgradient of the site. 

The contaminants will tend to migrate following the natural hydrogeologic flow field. Based 

upon site-specific hydrogeologic data, groundwater flow direction is to the southeast with a 

gradient of approximately 0.001 feet per foot (see Figure 2.6). Utilizing the USGS standard 

hydraulic conductivity (K) of 270 feet per day for the Upper Glacial aquifer, a maximum un- 

retarded groundwater flow velocity of 0.9 feet per day was calculated (see Table 6.1 for backup 

calculations). As indicated on Table 6.1, the maximum that groundwater is expected to travel 

over a 10-year period is 3,285 feet. Halogenated VOCs would tend to migrate at a slower rate 

through groundwater due to the physical/chemical properties of the contaminants and the aquifer 

system including factors such as retardation due to carbon in the soils, natural attenuation due to 

biodegradation (aerobic biodegradation) and chemical degradation, and dilution due to 

dispersion and diffusion. 



7.0 HUMAN EXPOSURE ASSESSMENT 

The purpose of this exposure assessment is to qualitatively evaluate the chemicals of 

concern and the affected media with respect to potential exposure pathways and receptors for 

human health. For the MacKenzie Chemical site, the following pathways were evaluated: 

Ingestion of contaminated soil. 

Inhalation of contaminated vapors andlor dust. 

Direct contact with potentially contaminated runoff water. 

Ingestion of contaminated groundwater. 

Dermal  ont tact to contaminat~d soils 

Dermal contact to contaminated groundwater. 

Potential human receptors in the vicinity of the site include: 

Workers on the site. 

Trespassers who transit the site. 

Residents who live in the area. 

Remedial construction workers who will install potential on- and off-site remedial 

systems. 

Since the area is highly developed, there is little wildlife in the area that could be 

impacted by chemical contamination related to the MacKenzie Chemical site. 

The following conservative worst-case scenario assumptions were made in the qualitative 

exposure pathway analyses: 

Contaminated soil is in contact with groundwater and dissolved contaminants in the soils 

may be released to groundwater. 



Contaminated unsaturated soils may release VOCs into the atmosphere. 

Individuals who work or trespass on the property may come in contact with potentially 

contaminated on-site surface and unsaturated-zone soils. 

Remedial efforts may expose potentially contaminated soils and groundwater on and off 

of the property. 

7.1 Exposure and Pathway Overview for the Site 

To evaluate potential exposures to the site in a qualitative fashion, various exposure 

scenarios were classified in terms of the general release mechanisms including: 

1 .  Infiltration from soil moisture to groundwater. 

2. Volatilization. 

3. Wind erosion producing dust during remedial measures. 

4. Direct contact to soil and potentially contaminated groundwater. 

5. Water runoff. 

Direct exposures to the chemicals of concern from the above-referenced mechanisms 

could potentially occur in the following ways: 

1. Ingestion of contaminated soil. 

2. Inhalation of vapors 

3. Inhalation of potentially contaminated dust during remedial measures. 

4. Direct contact with potentially contaminated runoff water. 

5. Ingestion of contaminated groundwater. 

6. Dermal adsorption of contaminants via direct contact with contaminated soils and 

groundwater. 

Potential exposure pathways are examined for functionality and completeness as follows: 



Functional Exposure Pathways - A functional pathway lLyuires that a contaminant 

source, release mechanism and transport mechanism be present. If any of these three 

components is absent, the pathway is considered nonfunctional. The functional pathways 

for this site are included in Table 7.1. 

Complete Pathway - A complete pathway requires a functional exposure pathway, 

potential receptors to the exposure and an exposureluptake route. An exposure is 

considered incomplete and the risks qualitatively low if one or more of these components 

is missing. 

7.1.1 Functional Exposure Pathways 

The five functional exposure pathway components and their status with respect to the 

MacKenzie Chemical site are discussed below: 

Ingestion of Contaminated Soil 

Based upon the review of the soil analytical data presented in Section 4.0, significant 

concentrations of 1,2,3-TCP were detected above the NYSDEC RSCO of 400 uglkg in the on- 

site unsaturated-zone soils resulting in a contaminant source. Additionally, 1,2,3-TCP, TCE and 

PCE were detected in on-site vapor samples collected from 5-, 10- and 15-feet bgs. VOC- 

impacted soils could be brought to the surface of the site during excavation activities where they 

could be potentially ingested. Therefore, as indicated on Table 7.1, this functional exposure 

pathway is completable. 

Inhalation of Vapors 

Based upon the review of the soil analytical data presented in Section 4.0, 1,2,3-TCP 

were detected above concentrations of concern in the on-site surface (e.g., 0-4 feet) and deeper 

unsaturated zone soils (e.g., 4-41 feet) indicating that there are sources of VOC-type 

contaminants that could be released in the form of vapors. 1,2,3-TCP, TCE and PCE were 

detected in on-site vapor samples collected from 5-, 10- and 15-feet bgs. Additionally, 1,2,3- 

TCP and PCE were both detected in on- or off-site groundwater samples. There is a contaminant 



source, relehac: mechanism (i.e., ~olatilization of VOCs from impacted soils) and transport 

mechanism (i.e., airborne VOC vapors present on the site). Therefore, the potential for human 

inhalation of vapors from on-site contaminated soils is considered possible and this functional 

exposure pathway is completable. 

Inhalation of Dust During Remedial Measures 

As discussed in previous subsections, 1,2,3-TCP was detected in on-site soil samples 

above NYSDEC concentrations of concern. Therefore, this functional exposure pathway is 

considered completable due to a contaminant source; a release mechanism (VOCs present in the 

near-surface soil samples) and a transport mechanism (VOCs released during potential near- 

surface excavation remediation activities). (see Table 7.1). 

Direct Contact with Potentially Contaminated Runoff Water 

The site is unpaved and stormwater generally does not pond, rather it infiltrates into the 

subsurface. Therefore, the potential for human exposure to potentially contaminated site runoff 

is considered low and this functional exposure pathway lacks a contaminant source. 

Ingestion of Contaminated Groundwater 

Based upon a review of NYSDEC records and the results of a survey conducted by the 

NYSDEC, there are no known private drinking-water wells in the area downgradient of the site. 

However, several wells have been identified for non-potable use (i.e., irrigation), and one private 

drinking water well has been identified to the east (cross-gradient) of the subject site. As 

indicated in Figure 7.1 and Table 7.2, there are several public water supply wells fields owned 

and operated by the Suffolk County Water Authority (SCWA) south, southeast and southwest of 

the site. The SCWA Carleton Avenue well field, located approximately 3,100 feet south 

southeast of the facility, is the nearest public water supply well located downgradient of the site. 

According to NYSDEC records, the well field consists of one well (Carleton Ave. #1 - S-67 197) 

which is completed to a depth of 763 feet bgs in the Magothy aquifer. As indicated in Section 

4.0, the VOC groundwater plume extends a maximum of 800 feet south southeast of the site with 

a maximum depth of 100 to 120 feet bgs. Therefore, the SCWA Carleton Avenue well field is 



not located within the vertical or horizontal foot print of the site-related plume. AdJi~ionally, 

none of the other SCWA well fields shown on Figure 7.1 are currently located within the vertical 

or horizontal foot print of the site-related plume. While this functional exposure pathway 

contains a contaminant source (contaminated on-site saturated soils), a release mechanism 

(groundwater moving through and dissolving the VOCs in the source area) and a transport 

mechanism (hydrogeologic flow of on-site contaminated groundwater off of the site), the off-site 

impact to groundwater is limited both horizontally and vertically. Therefore, the ingestion of 

contaminated groundwater exposure pathway is considered not completable (see Table 7.1). 

Dermal Adsorption of Contaminants Via Direct Contact with Contaminated Soil 

As discussed in previous subsections, 1,2,3-TCP was detected in on-site soil samples 

above NYSDEC concentrations of concern. Therefore, this functional exposure pathway is 

considered completable due to a contaminant source; a release mechanism (VOCs present in the 

near-surface soil samples) and a transport mechanism (VOCs released during potential near- 

surface excavation activities). (see Table 7.1). 

Dermal Adsorption of Contaminants Via Direct Contact with Contaminated Groundwater 

As discussed in previous subsections, 1,2,3-TCP was detected in off-site groundwater 

samples above NYSDEC concentrations of concern. Additionally, although no drinking water 

wells were identified, the results of the NYSDEC survey indicate the presence of private wells 

which could be utilized for imgation purposes. Therefore, this functional exposure pathway is 

considered completable due to a contaminant source; a release mechanism (groundwater moving 

through and dissolving the VOCs in the source area) and a transport mechanism (hydrogeologic 

flow of on-site contaminated groundwater off of the site). (see Table 7.1). 

7.1.2 Complete Pathway 

As discussed previously, a complete pathway requires a functional exposure pathway, 

potential receptors to the exposure and an exposureluptake route. As indicated in Section 7.1.1 



and Table 7.1, there are h u r  completable funhonal exposure pathways with respect to human 

health which will be evaluated in this section including: 

Ingestion of contaminated soil. 

Inhalation of vapors andor dust. 

Dermal adsorption of contaminants via direct contact with contaminated soil. 

Dermal adsorption of contaminants via direct contact with contaminated groundwater. 

This section of the human exposure assessment details potential receptors and 

exposureluptake routes. 

Workers on the Site 

The potential for workers on the site to be exposed to site-related contaminants includes: 

Ingestion of on-site contaminated soils - this pathway is potentially completable for 

on-site worker due to the presence of impacted unsaturated-zone soils at the site. 

There are currently no indications of contaminated off-site soils; therefore, off-site 

workers can not be exposed. 

Inhalation of vapors or dust - on-site workers may be exposed to VOC vapors andor 

contaminated dust emanating from impacted soil piles during future excavation 

activities. 

Dermal adsorption of contaminants via direct contact with contaminated soil - 

Workers may be exposed to contaminated unsaturated soils during on-site excavation 

activities. 

Dermal adsorption of contaminants via direct contact with contaminated groundwater - 
There are no on-site water wells; therefore, there is little potential for on-site worker 

exposure to contaminated groundwater. 

Trespassers Who Transit the Site 

Site security consists of wire mesh fencing with three gates that are now locked. This 

fencing is old and maybe scaled by individuals. Additionally, there is ample evidence that 



trespassers occasionally transit the site and could potentially be at risk due to the presence of on- 

site contaminants. The potential for trespassers to be exposed to site-related contaminants 

includes: 

Ingestion of on-site contaminated soils - this pathway is potentially completable due to 

the presence of impacted unsaturated-zone soils at the site. 

Inhalation of vapors and potentially contaminated dust - trespassers may be exposed to 

VOC vapors andlor potentially contaminated dust emanating from impacted soil piles 

during future excavation activities. 

Dermal adsorption of contaminants via direct contact with contaminated soil - 

trespassers may be exposed to contaminated unsaturated soils if soil stockpiles 

generated during on-site excavation activities are left uncovered. 

Dermal adsorption of contaminants via direct contact with contaminated groundwater - 

There are no on-site water wells; therefore, there is little potential for on-site worker 

exposure to contaminated groundwater. 

Residents Who Live in the Area 

The potential for residents who live in the area of the site to be exposed to site-related 

contaminants by potentially completable functional pathways includes: 

Ingestion of contaminated soil by residents - there are no indications of off-site 

contaminated unsaturated soils. 

Inhalation of vapors for residents - A series of soil-vapor samples were recently 

collected from a residence adjacent to the site in order to determine the presence of 

contaminants in unsaturated soil off of the site. The results of this recent sampling will 

be evaluated by the NYS DEC and DOH once they are available. The only other 

potential impact to residents may be from the off gassing of VOCs from groundwater 

conveyed to the surface by private imgation wells. However, due to the low vapor 



pressure of' 1,2,3-trichloropropane and the low concentration of this analyte observed in 

subject monitoring wells, this potential impact is considered negligible. 

Inhalation of potentially contaminated dust during remedial activities for residents - 

Fugitive airborne dust from near-surface soils from the site would only be likely during 

remediation activities that entail subsurface excavation activities. Such activities 

incorporate dust reduction practices. In addition, during any such activity a community 

monitoring program would be initiated that would greatly reduce the likelihood of dust 

exposure to residence. 

Dermal adsorption of contaminants via direct contact with contaminated soil - residents 

are not likely to be in direct contact with impacted soil from the site. 

Dermal adsorption of contaminant. via direct contact with cortaminated groundwater - 

The only materials residents may come into dermal contact with is contaminated 

groundwater conveyed to the surface by privately-owned irrigation wells. 

Remedial Construction Workers 

Remedial construction workers could potentially be exposed for short periods of time to 

contaminants of concern during the installation, testing and operation of any remediation system 

the NYSDEC deems warranted. However, as all of the workers will be: working under a 

NYSDEC-approved Health and Safety Plan,; knowledgeable of site conditions; and utilize 

appropriate personal protective equipment, the exposureluptake route is considered incomplete. 

Therefore, the qualitative risk is considered low. 

7.2 Toxicitv Assessment 

1,2,3-TCP is the primary contaminant of concern in on-site soil and on- and off-site 

groundwater for the MacKenzie Chemical site. In its pure form, 1,2,3-TCP (CAS No. 96-18-4) 

is a colorless liquid with a strong chloroform-like odor and has industrial uses as a polymer 

crosslinking agent, paint and varnish remover, solvent and degreasing agent, and a cleaning and 

maintenance solvent. 1,2,3-TCP was also a manufacturing by-product of 1,3-dichloropropane 



(1,3-DCP) which was a fumigant applied to potato crops, but is no longer available in the United 

States. 

According to the USEPA Integrated Risk Information System (IRIS) database, 1,2,3-TCP 

is reasonably anticipated to be a human carcinogen based on the evidence of malignant tumor 

formation at multiple sites in multiple species of experimental animals. However, there are no 

adequate data available to evaluate the carcinogenity of 1,2,3-TCP in humans. The NYSDEC 

1993 Class GA groundwater standard for 1,2,3-TCP was 5.0 ug/l; however, the NYSDEC 

lowered the Class GA standard to 0.04 ug/l in March of 1998. The NYSDEC based the low 

Class GA standard on human health effects with respect to a water source and considers the 

compound to be oncogenic (carcinogenic). 

1,2,3-TCP is included in the NYSDEC April 1995 Technical Administrative Guidance 

Memorandum 4046: Determination of Soil Cleanup Objectives and Cleanup levels. As 

discussed in Section 4.0, the NYSDEC RSCO for 1,2,3-TCP is 400 ugkg. The RSCO is based 

on a soil cleanup objective to be protective of groundwater of 340 ugkg and systemic toxicants 

concentration of 500 mg/kg. 

The primary route of potential occupational exposure to 1,2,3-TCP is inhalation of 

vapors. Other routes of exposure are ingestion and dermal contact. Direct contact to 1,2,3-TCP 

may cause eye imtation; cause redness and pain if absorbed through the skin; cause severe 

imtation to the digestive track and may cause central nervous system effects if swallowed; cause 

nausea, and dizziness and headaches if inhaled. 

OSHA has established a Permissible Exposure Level of 300 mg/m3 (50 ppmv) as an 8- 

hour time-weighted average. Although OSHA has not identified 1,2,3-TCP as an occupational 

carcinogen, the National Institute of Occupational Safety and Health (NIOSH) recommends that 

it should be treated as such. 



Based upon the above-referenced discussion, chronic exposure to relatively low 

concentrations of 1,2,3-TCP may cause carcinogenic effects. Additionally, several negative 

health effects may occur due to acute exposures to high concentrations. 

7.3 Risk Characterization 

Based upon the completability of potentially functional pathways and exposureluptake 

routes, a qualitative risk per functional exposure pathway and potentially exposed receptors was 

prepared. As indicated in Table 7.3, several of the receptor evaluations would be potentially 

exposed with functional exposure pathways consisting of ingestion of contaminated soil, 

inhalation or vapors and dermal absorption of contaminated soil. Therl: are low qualitative risks 

to all potential receptors to contact contaminated runoff water, ingest site-related contaminated 

groundwater or come into dermal contact with groundwater. 



8.0 FEASIBILITY STUDY 

The objective of the MacKenzie Chemical Feasibility Study (FS) is to develop, screen 

and evaluate appropriate remedial actions, which will achieve the remedial objective established 

for the site. Based on the nature and extent of contamination at the MacKenzie Chemical site as 

determined during the RI, the recommended remedial action objective for the site is to provide 

for the attainment of NYS Standards, Criteria, and Guidelines (SCGs) at the limits of the area of 

concern (i.e., public water supply wells downgradient of the site) to the extent practical. The FS 

will evaluate methods to prevent, minimize, or eliminate the release of hazardous substances 

from the site and to minimize the risk to human health and the environment. This FS is 

consistent with NYSDEC's Technical and Administrative Guidance Memorandum (TAGM) 

HWR 90-4030, entitled "Selection of Remedial Actions at Inactive Hazardous Waste Sites". 

8.1 Summary of Nature and Extent of Contamination 

The RI established the nature and extent of soil and groundwater contamination at the 

site. Volatile organic contaminants (VOCs), consisting primarily of 1,2,3-trichloropropane 

(1,2,3-TCP) and to a lesser extent tetrachloroethylene (PCE), were detected in unsaturated soils 

on the eastern portion of the property soils, at depths in excess of forty-one feet (41') below 

grade at some locations. However, the majority of the impacted soils appear to be shallower, 

located at depths of ten feet below grade and immediately below on-site drainage structures (e.g., 

drywells). Extensive soil contamination was not detected in the two (2) former waste lagoons 

located onsite. However, an aqueous sample of the liquids contained within waste lagoon #1 

resulted in elevated levels of 1,2,3-TCP (3,900 ug/l). An aqueous sample was also collected 

from a drain pipe located southeast of the main building, resulting in concentrations of 1,2,3- 

TCP of 11,000,000 ug/l. It appears that waste lagoon #1 and the drainage pipe outfall may also 

be sources of the 1,2,3-TCP contamination. 

VOC contamination, primarily 1,2,3-TCP and PCE, has been quantified in groundwater 

both on-site and downgradient of the site. Local groundwater flow is in a south to southeast 

direction toward the Great South Bay. There are three hydraulically interconnected primary 



water bearing aquifers underlying the subject site. These aquifers, from shallow to deep, are the 

Upper Glaci,.', Magothy, and Llo;~!. The groundwater investigation was limited to the Upper 

Glacial aquifer and a portion of the Magothy aquifer. The groundwater plume extends 

approximately 800 feet southeast of the subject site. Based on the location of the source area and 

the results of the off-site groundwater investigation, groundwater is impacted to a depth of 

approximately 100 to 120 feet below grade. 

8.2 Identification and Development of Alternatives 

8.2.1 Introduction 

Remedial actions at the site should strive to attain New York State Soil Cleanup Goals 

(SCGs) and Federal Applicable, or Relevant and Appropriate Requirements (ARARs) or other 

applicable Federal and state environmental standards. Potentially applicable federal ARARs fall 

within three categories: Chemical-Specific, Action-Specific, and Location-Specific. NYSDEC 

has elected to categorize its ARARs as SCGs and has also divided SCGs into the aforementioned 

three categories. Each category is briefly described below. 

Chemical-Specific SCGs - Usually technology or risk-based numerical limitations or 

methodologies that, when applied to site-specific conditions, result in the establishment 

of acceptable concentrations of a chemical that may be found in, or discharged to, the 

ambient environment. Appendix I contains a list of chemical-specific ARARs/SCGs for 

groundwater cleanup, soil cleanup, groundwater discharge, air emissions, and transport 

and disposal. 

Action-Specific SCGs - Usually technology or activity-based requirements or 

limitations on actions taken with respect to hazardous substances. These requirements 

typically define acceptable treatment, storage, and disposal procedures for hazardous 

substances during the implementation of the response action. 

Location-Specific SCGs - Restrictions placed on the concentration of hazardous 

substances or the conduct of activities solely because the activities occur at a special 



location. These requirements relate to the geographical or physical position of the site 

rather than the nature of the materials or the proposed remedial actior?. These 

requirements limit the type of remedial action that can be implemented and may impose 

additional constraints on a cleanup action. 

8.2.2 Remedial Action 0,bjectives 

Remedial action objectives (RAOs) establish media-specific cleanup goals for protecting 

human health and the environment through reduction of the volume, mobility and toxicity of 

constituents of concern. RAOs may include establishing chemical-specific concentrations or 

eliminating exposure pathways, since protection of human health may be achieved by 

minimizing exposure andlor by reducing contaminant levels. Remedial action objectives that are 

protective of the environment typically seek to preserve or restore groundwater or soil to target 

cleanup levels. 

Contaminant levels within each environmental media at the MacKenzie Chemical site 

were compared to chemical specific cleanup levels to determine whether remedial actions are 

warranted. For groundwater, cleanup levels are the NYSDEC Class GA Groundwater Quality 

Standards (Final Express Terms for Amendments to Title 6, Chapter X, Parts 700-706, March 

1998) and NYS drinking water standards as indicated in State Sanitary Code, Chapter I, Subpart 

5-1, Public Water Systems. These water standards are summarized in Appendix I, Table A.l 

"Chemical-Specific ARARs for Groundwater Cleanup Criteria." Generally, only two volatile 

organic compounds (VOCs) were detected above groundwater standards during the RI well 

sampling, namely, 1,2,3-TCP and PCE, and therefore, are the constituents of concern. 

The same two VOCs, 1,2,3-TCP and PCE, were detected in site soils above the New 

York State Recommended Soil Cleanup Objectives (RSCOs), which are the cleanup criteria for 

the soil matrix. Several semi-volatile organic compounds (SVOCs) were also detected above the 

NYS RSCOs at one or more location on-site. They include bis(2-ethylhexyl)phthalate, di-n- 

octylphthalate, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, benzo(a)pyrene, 

indeno(l,2,3-cd)pyrene, and di-benzo(a,h)anthracene. 



8.3 Identification of Remedial Technolocies 

This section of the FS evaluates potentially feasible remedial technologies for their 

implementability, for their ability to meet SCGs, and for their ability to provide overall 

protection of human health and the environment within a reasonable time frame. Remedial 

technologies which will not be able to achieve the remedial action objectives, or which prove 

difficult to implement based on site conditions will be eliminated from further consideration. 

Remedial technologies that are deemed suitable for site conditions and site contaminants will be 

developed into remedial action alternatives for further consideration in Section 8.4 of this report. 

8.3.1 Soil Remediation Technologies 

Potentially applicable remediation technologies for the soil matrix are presented below 

and are also summarized in Table 8-1. 

8.3.1.1 Excavation and Disposal 

This remedial alternative would require the excavation of contaminated soils for off-site 

disposal at a permitted disposal facility. The ultimate off-site disposal option (landfill, treatment 

or recycling will be dependent on the contaminants and concentration levels in the soil, whether 

the soil exhibits any hazardous characteristics or whether the soils contain an F-listed RCRA 

hazardous waste. This remedial alternative is technically viable and will be retained for further 

analysis. 

8.3.1.2 Chemical Treatment 

Chemical treatment alternatives are comprised of four broad categories where chemicals 

are utilized to reduce organic or inorganic contaminants: mobilization, immobilization, 

detoxification, or stabilization/solidification. These classes of chemical treatment technologies 

can be employed in-situ or ex-situ. 



Mobilization is the flushing of contaminated soil using flushing agents (sxfactants, dilute 

acids, bases, and water) to extract the contaminants. In this process an aqueous solution is 

injected, contaminants are mobilized into solution, and the resulting liquid is captured and 

pumped out for treatment. Because there are several different chemical contaminants in soil 

consisting of VOCs and SVOCs, several different flushing agents would need to be used. 

This further complicates treatment of the flushing solution and will likely impede the overall 

effectiveness of this treatment process. This treatment technology will not be retained for 

further analysis. 

Immobilization includes the process of precipitation (for dissolved metals), chelation (for 

metals), and polymerization (for organics) to modify the chemical contaminant into a less 

mobile form. Immobilization is still relatively unproven as a viable treatment alternative and 

is therefore eliminated from further consideration. 

Detoxification attempts to alter the contaminants into a less toxic form through the process of 

oxidation, reduction, neutralization and hydrolysis. This method is also relatively unproven 

as a viable treatment alternative for use on the soil matrix and is eliminated from further 

consideration. 

Stabilization/Solidification processes chemically or physically bind the contaminants into a 

solid matrix, which minimizes or eliminates the potential for contaminant leaching and 

chemical interaction. Stabilization/solidification products commonly used include silicate, 

organic polymer, thermoplastics, cement, or molten glass as fixation agents to create a 

stiffened concrete-like product. This treatment technology will be retained for further 

evaluation. 

8.3.1.3 Biological Treatment 

This remedial technology relies on microbial action to break down the contaminants 

within the soil into non-hazardous substances. This treatment technology can be applied in-situ 

or ex-situ. Bioremediation primarily applies to organic and petroleum based contaminants, 



which are biodegradable. The process is relatively slow and could take several years for 

complete remediation. Bioremediation is most effective in the treatment of soils containing 

moderate to low levels of 1,2,3-TCP, and would not be effective in the treatment of inorganic 

contaminants. A partially chlorinated alkene would likely be treated best aerobically, while 

perchlorinated alkanes (of which 1,2,3-TCP is considered) and alkenes would be treated 

anaerobically. Chlorinated aliphatic compounds can be toxic to bacteria, either by their solvent 

effect, which disrupts biological membranes, or by metabolic activation that generates toxic 

intermediates which react with cellular macromolecules, or by both effects. Therefore, this 

remedial technology is removed from further discussion. 

9.3.1.4 Collection and Treatment 

Soil Vapor Extraction (SVE) is an in-situ soil remedial technology that utilizes a vacuum 

to remove volatile organic compounds from the subsurface soil matrix. The extracted air may be 

treated before being discharged to the atmosphere. The performance or effectiveness of an SVE 

system depends on properties of the contaminants and the geology of the site. SVE technology 

is generally effective on VOCs, is limited in effectiveness on SVOCs because of the relatively 

low vapor pressure of these compounds, and is ineffective on inorganic compounds. Because of 

the presence of 1,2,3-TCP and SVOCs in the soil at the MacKenzie site, all of which possesses 

relatively low vapor pressures, SVE technology, if employed, would likely need to be thermally 

enhanced (addition of heat) in order to be effective on the contaminants found at this site. Based 

on site contaminants and site geology, this technology can be effective and therefore is retained 

for further consideration. 

8.3.1.5 Institutional Controls 

A deed restriction is an institutional control to minimize potential threats to public health 

and the environment by restricting the use of a property in a manner that prevents exposure. The 

deed restriction would be recorded on the property deed to prohibit a change in site use without 

NYSDEC approval. However, while a deed restriction can limit how a site can be developed 

(e.g., industrial or residential) it can not control the activities that is conducted on the site that 



could result in direct contact exposure (e.g., excavation). Furthermore, although 1,2,3-TCP 

exists in the soil at levels significant enough to act as an on-going source area, the deed 

restriction does not address the continued release of contaminants from soil to groundwater. 

Therefore, use of an institutional control will not be considered further. 

8.3.1.6 No Further Action 

Under the No Further Actio ~n alternative, no additional soil cleanup actions would be 

undertaken at the site. The no action alternative poses a potential risk to the public and to the 

environment because contaminated soil is present in the soils and potentially accessible for 

contact. Additionally, VOC-contaminated soils are acting as a source of on-going groundwater 

contamination. Although the No Further Action alternative does not meet the remedial action 

objectives for this site, it will be further evaluated as a procedural requirement as it provides a 

basis for comparison with other alternatives. 

8.3.2 Groundwater Remediation Technologies 

Potentially applicable remediation technologies for impacted groundwater are presented 

below and are also summarized in Table 8- 1 .  

8.3.2.1 Containment 

Containment of impacted groundwater at the MacKenzie Chemical site would require 

either the construction of impermeable sluny walls or sheet piling. 

Slurry walls would be constructed to contain the groundwater contaminant plume. 

Slurry wall construction would require the installation of a network of trenches to 

surround the entire plume. The trenches would be backfilled with low permeability 

slurry (for example, a betonite-cement grout mixture) in order to prevent further 

migration of the plume. Based on the areal extent of the VOC plume (approximately 



800 feet long and 300 feet in width at its widest part), as well as the depth of the 

plume (in excess of 100 feet), this option is not feasible. 

Sheet Piling is similar to slurry walls, in that this method would require surrounding 

the groundwater contaminant plume with impermeable steel sheeting to prevent the 

further migration of the plume. Similar to slurry wall installation, because of the 

large areal extent and depth of the plume, this option would not be feasible. 

Therefore, containment of the groundwater plume was deemed infeasible and thus, 

eliminated from further consideration. 

8.3.2.2 In-Situ Treatment 

In-situ treatment is the process by which contaminants are remediated in-place without 

the need to remove the contaminants to the surface for treatment. In-situ treatment technologies 

for groundwater remediation include biological, chemical and physical treatment. 

In-situ biological treatment would require the development of microorganisms 

capable of decomposing specific organic contaminants. Generally this process 

requires the addition of oxygen and nutrients to create an environment in the aquifer 

in which these microorganisms can thrive. A partially chlorinated alkene would 

likely be treated best aerobically, while perchlorinated alkanes (of which 1,2,3-TCP is 

considered) and alkenes would be treated anaerobically. Chlorinated aliphatic 

compounds can be toxic to bacteria, either by their solvent effect, which disrupts 

biological membranes, or by metabolic activation that generates toxic intermediates 

which react with cellular macromolecules, or by both effects. Because 1,23-TCP and 

PCE degrade anaerobically, this remedial action alternative will not be considered 

further. 

In-situ chemical treatment of groundwater would require the introduction of 

chemicals to degrade, immobilize or flush out the contaminants. Strong oxidizing 

chemicals (ozone, hydrogen peroxide, potassium permanganate, etc.) are used to 



promote the degradation of organic constituents, accomplished through oxidation- 

reduction reactions. Several commercially available ;-tznted processes have been 

developed within the past several years that utilize hydrogen peroxide or other strong 

oxidizers to promote degradation of chlorinated organic compounds into steam and 

carbon dioxide. This treatment technology, while still considered innovative, has 

been successfully employed to treat groundwater plumes with organic compounds. 

Reactive Treatment Wall - A reactive barrier wall would encompass the construction 

of a wall containing a reactive media to a depth intersecting an impermeable layer. 

Oxidation of volatile organic contaminants occurs while passing through the wall 

with groundwater flow. This technology is not feasible for this site application due to 

the relatively large areal extent and depth of the plume (300 feet wide and over 100 

feet deep). 

Physical treatment attempts to immobilize, detoxify or transfer the contaminants to 

another media where they are more readily collected andlor treated. Methods 

currently used include air sparging and in-well stripping. Air sparging is a process 

where air is introduced under pressure below the water table to increase the rate of 

volatilization of VOCs in the saturated zone. Air sparging is generally used in 

conjunction with vapor extraction technology (system that utilizes vacuum to remove 

VOCs from the subsurface soil) to effectively capture VOCs volatilized from the 

saturated zone as well as reduce VOC levels in the unsaturated soils. In-well 

stripping technologies (which include systems such as UVB (Unterdrick-verdampfer- 

Brunnen) and Density-Driven Convection (DDC) systems), are also in-situ remedial 

technologies but use air stripping principles to remove VOCs by passing air through 

the groundwater circulated within the well bore. These systems essentially act as in- 

situ groundwater extraction and treatment systems. 

In-situ treatment technologies for groundwater via air sparging, in-well stripping, and in- 

situ chemical oxidation were considered potentially feasible, and will be considered further. 



8.3.7 Collection and Treztment 

This option would require the construction of recovery wells of sufficient capacity and 

number to create a hydraulic boundary to intercept all or a portion of the groundwater 

contaminant plume. The collected groundwater would be treated and then discharged. 

Groundwater extraction and treatment utilizes recovery wells to collect contaminated 

groundwater for treatment. The treated effluent can be recharged back to groundwater, or 

discharged to the Publicly-Owned Treatment Works (POTW). Local POTWs are typically 

hesitant to accept treated groundwater into the sewer because of the additional hydraulic load the 

discharge would place on their systems. Discharge to a POTW was therefore not considered 

further. Groundwater extraction and treatment technology with various treatment options is 

technically viable and will be retained for further analysis. Different treatment technologies that 

can be used with this remedial approach are discussed in the following sections. 

8.3.2.3.1 Ex-Situ Biological Treatment 

Ex-situ biological treatment, using activated sludge systems, trickling filters or rotating 

biological contractors, attempt to create a controlled environment which maximizes the growth 

of the microorganisms required for the breakdown of organic material. Biological treatment 

processes produce a sludge that might require additional treatment. 

These options are not feasible because 1,2,3-TCP degrades anaerobically, and because 

low levels of VOCs (low relative to these treatment methods) in the on-site groundwater. 

Therefore, treatment of groundwater by biological means was deemed impractical and the 

processes eliminated from further consideration. 



8.3.2.3.2 Ex-situ Chemical Treatment 

Chemical treatment processes include chemical precipitation and ultraviolet (UV) 

oxidation. 

w Chemical precipitation is primarily used in the treatment of solutions containing 

dissolved metals. Chemicals are added to the water to react with dissolved contaminants 

to form a precipitate, which is then settled out of the liquid. Coagulants are used to 

stabilize the suspended particles. Once the suspended particles are chemically reacted 

with the coagulant (coagulation process), the solution undergoes a slow mechanical 

mixing process to allow the aggregation of smaller particles to form into larger 

aggregates (flocculation), which settle out of solution. These larger aggregates are 

referred to as the floc. Common reagents introduced to promote settling and improve 

flocculation include lime, sulfide and calcium or sodium carbonate. Because VOCs 

would not be effectively treated using this process, chemical precipitation was eliminated 

from further consideration. 

UV oxidation is a chemical oxidation process that utilizes ultraviolet (W) light as a 

catalyst for the reaction of dissolved VOCs to produce carbon dioxide and water. Non- 

hydrocarbon dissolved contaminants, including naturally occurring metals and minerals, 

will also be subject to the oxidation reaction. Common sources of oxygen include 

hydrogen peroxide, air, chlorine, ozone and permanganate. The effectiveness of W 

oxidation is dependent upon organic and inorganic contaminant loading, pH and the 

ability of the groundwater to transmit light. This alternative is feasible and was retained 

for further consideration. 

8.3.2.3.3 Physical Treatment 

Physical treatment techniques include reverse osmosis, sedimentation, ion exchange, 

filtration, carbon absorption and air stripping. 

Reverse osmosis involves pressurizing the contaminated water stream as it is fed through 



a membrane from which the water and the contaminant are segregated. Membranes 

utilized in the r!-verse osmosis procezs are characterized either as natural or synthetic. 

Synthetic membranes are generally used during desalination processes. Natural 

membranes can be utilized in the removal of dissolved organics and inorganics. Reverse 

osmosis requires pretreatment to prevent solids loading across the membrane, 

temperature variations, or the coating of the membrane. The residual contaminant flow 

and spent membranes require disposal. This treatment technology is not applicable to 

treatment for VOCs. Therefore, this alternative was removed from further consideration. 

Sedimentation utilizes gravity to remove particulate matter. Groundwater is transferred 

to a basin or tank, in which gravitational settling is allowed to occur with sufficient 

detention time. This process can be enhanced through the addition of chemical 

coagulants to settle out the suspended solids. Sedimentation is effective in the removal of 

inorganic material, but not effective in the removal of VOCs. For this reason, 

sedimentation was eliminated from further consideration. 

Ion exchange is the process by which a substitution of ions occurs between the waste 

stream and an ion exchange resin. Resins are generally "charged" with H+ or OH- ions 

and can be divided into four groups. Cation exchange resins containing strong acids are 

generally used in the treatment of heavy metals; cation exchange resins containing weak 

acids are generally used in the treatment of simple and complex organic bases. Strong 

base anion resins are utilized in the removal of weak mineral acids; strong mineral acids 

are best removed with weak base anion resins. The process is reversed during 

regeneration of the resin, with discharge of the wasted ions and replenishment of original 

ions transferred from a regeneration solution to the resin. The waste regeneration 

solution requires disposal. Ion exchange units must not be loaded with waste streams 

containing suspended solids, and may be sensitive to temperature and pH, depending on 

the type of resin required. Ion exchange technology is not selective in the contaminants 

being removed, and therefore removes all ions in solution. As a result, large ion 

exchange columns are typically required to achieve the desired removal. Use of this 

treatment technology is not feasible due to space considerations and the amount of waste 

materials (i.e., regeneration wastes) requiring management after treatment. This 



treatment technology is also not applicable to treatment of VOCs and thus eliminated 

from further consideration. 

Filtration: Filtration is the process by which suspended matter is removed from water. It 

is accomplished by passing a water stream through a porous media of appropriate size. 

Filtration is utilized in pretreatment systems for a variety of treatment alternatives, but is 

not effective in the removal of VOCs. Filtration was therefore eliminated from further 

consideration. 

Carbon Adsorption: Carbon adsorption treatment is accomplished by passing the 

affected groundwater through a vessel containing activated carbon. Consideration of 

temperature and contact time is required for complete treatment. The carbon used in this 

process is available in two forms, granular activated carbon (GAC) and powdered 

activated carbon (PAC). The adsorption of the organic material to the carbon particles is 

a three-stage process. The first stage is the movement of the organic material through the 

water to the solid-liquid interface. The second stage is the movement of the organic 

material within the carbon system to adsorption sites located on the carbon particles. The 

actual chemical adsorption between the carbon particle and the organic material is 

minimal. The third stage, physical attraction, completes the adsorption process. 

Breakthrough of contaminants occurs when the carbon adsorption sites are at full 

capacity. When this occurs, the carbon must be regenerated. This technology has been 

proven effective in many groundwater remediation projects involving treatment of VOCs, 

and was therefore retained for further consideration. 

Air Stripping: Air stripping involves the intimate contact between the contaminated 

groundwater and air, resulting in a transfer of VOCs within the groundwater from the 

liquid phase to the air phase. This process would require the construction of a tower 

filled with an inert plastic media designed to maximize the volume of liquid in contact 

with air. Additional air treatment may be required at the point of air discharge. Because 

air stripping has been proven effective in the remediation of VOC contaminated 

groundwater, air stripping was retained for further analysis. 



8.3.2.3.4 No Further Action (Monitoring Only) 

The No Further Action alternative is evaluated as a procedural requirement and provides 

a basis for comparison with other alternatives. As with all other alternatives, the No Further 

Action alternative would include a groundwater monitoring program to monitor contaminant 

levels over time. If all residents in the area are connected to public water, there is no risk to 

public health posed by the contaminants in groundwater. However, as the plume migrates, 

groundwater in downgradient surrounding areas would become impacted. Although the No 

Further Action alternative does not meet the remedial action objectives for this site, it will be 

further evaluated as a procedural requirement as it provides a basis for comparison with other 

alternatives 

8.4 Development and screen in^ of Remedial Action Alternatives 

The purpose of this section is to develop an appropriate range of site management options 

that will be analyzed more fully in the detailed analysis phase of the FS. 

Table 8-1 summarizes the potential remedial alternatives retained from the initial 

screening of soil and groundwater remediation technologies in Section 2.3. The remediation 

technologies have been assembled into remedial action alternatives. In this section, remedial 

action alternatives will be evaluated on to their effectiveness, implementability, and relative costs 

I 
for implementation. The development and preliminary screening of these remedial action 

alternatives are summarized in Table 8-2. 

I 

8.4.1 Soil Remedial Action Alternative Evaluation 

I 

8.4.1.1 Alternative No. 1 : No Further Action 

a 

Under the No Further Action alternative, no soil cleanup actions would be undertaken at - the site. Discharges to the onsite drainage structures and subsurface soils ceased several years 

ago and the groundwater impacts may have been magnified by these discharges. Contaminant 



concentrations in soil would remain relatively unchanged. The impacted soil would continue to 

leach contaminants to groundwater. The No Action alternative could be coupled with a 

groundwater monitoring program to monitor contaminant levels over time. 

Effectiveness - The human health exposure assessment identified several potentially 

completability functional pathways consisting of ingestion of contaminated soil, inhalation of 

vapors andlor dermal absorption of contaminated soil because of the presence of significant 

concentrations of 1,2,3-TCP in on-site soils. VOC-impacted soils could be brought to the 

surface if excavation activities occurred at these locations, and potentially resulting in exposure 

via ingestion, direct contact or inhalation. With soil concentrations remaining above the NYS 

RSCOs, the No Further Action alternative poses a potential risk to human health because of 

direct contact exposure concerns. This alternative also poses a potential threat to the 

environment because significant levels of 1,2,3-TCP are present in the soil and would continue to 

degrade groundwater quality. 

Implementability - The No Further Action alternative is readily implemented since no 

remedial actions would be undertaken. 

Recommendation - This remedy is not protective of human health or the environment, 

however, this alternative will be retained for detailed analysis as required under the NCP. 

8.4.1.2 Alternative No. 2: Excavation and Disposal 

This remedial alternative encompasses the removal of the source areas, namely the 

drywell structures, waste lagoons, and subsurface soils that contain contaminants above RSCO. 

Excavated soils would be transported for disposal at an off-site location that is licensed and 

permitted to accept this waste material. 

Effectiveness - This alternative is an effective means of source area remediation. By 

removing the source of the contamination that is feeding the groundwater, groundwater 

concentrations would also be expected to decrease over time. Further, source area removal 



would reduce the overall timeframe and cost associated with any groundwater remediation 

program. Excavation activities would be focused on the western portion of the property in an 

area where significant concentrations of 1,2,3-TCP (up to 680,000 ugkg) were found at 

maximum depths between 4 feet and 41 feet below grade. This area has an overall areal extent 

of approximately 3,000 square feet. There are four other isolated areas within the property 

where 1,2,3-TCP exceeded the soil cleanup criteria. These areas total 1,300 square feet and have 

maximum excavation depths of 15 feet at three of these locations and 6 feet at the fourth 

location. 

Implementability - Conventional excavation methods can be used to remove soils to 

significant depths; however, depending on the final targeted depth, the excavations may need to 

be shored which can significantly increase costs. In at least one on-site location (i.e., SS-3), 

contamination extends to approximately 41 feet below grade. Sheeting and shoring would be 

needed to secure embankments adjacent to site structures. 

Recommendation - Soil removal to 41 feet below grade is achievable. This remedial 

alternative will be retained for further analysis. 

8.4.1.3 Alternative No. 3: In-Situ Solidification and StabilizatiodChemical Fixation 

Soils would be stabilized in place by chemical fixationlstabilization techniques. The 

objective of the stabilization process is to reduce the overall leachability of the contaminants so 

that contaminated soils can be left in place without posing a threat to the public or the 

environment. Chemicals are mixed with the impacted soil in place to fixate the contaminants 

within the soil column. This treatment process reduces the overall solubility, toxicity and 

mobility of the contaminants. The maximum depth to which soil contamination extends is 

approximately 41 feet below grade, which is within the vertical limits for which this remedial 

technology can be effectively implemented. The effectiveness of the treatment process would be 

evaluated by assessing soil leachability to determine whether contaminants are leaching from the 

treated soil and potentially impacting the underlying groundwater. Leachate levels would be 

evaluated against the groundwater quality standard for 1,2,3-TCP of 0.04 ugll. 



Effectiveness - Because 1,2,3-TCP is not a common contr~inant  typically encountered 

during remedial cleanups, there has been no known development done on treatment of 1,2,3-TCP 

relative to soil stabilization. Bench and pilot testing would be required to develop a specific 

chemical mix to stabilize 1,2,3-TCP in soil and determine its treatability. Furthermore, because 

the groundwater standard for 1,2,3-TCP is low (0.04 ugll), the likelihood for successful 

stabilization of 1,2,3-TCP within the soil matrix may prove to be a challenge. 

Implementability - The number of vendors currently available to implement this 

treatment alternative remain limited. Specialty equipment and chemistry is required for 

implementation of this remedial technology. 

Recommendation - Because of the lack of chemical specific data available on the 

treatability of 1,2,3-TCP and the extremely low treatment goal of 0.04 ugll for this compound, 

this remedial alternative will not be retained for further consideration. 

8.4.1.4 Alternative 4 - Soil Vapor Extraction (with Thermal Enhancement) 

Soil Vapor Extraction (SVE) has been proven to be effective at removing volatile organic 

contaminants from permeable soils. As contaminated air is extracted through the impacted soil 

in the unsaturated zone, contaminants that are sorbed onto soil particles volatilize into the air 

stream. Depending on the concentrations in the extracted soil gas, the air can be vented to the 

atmosphere with or without pretreatment. 

Factors that contribute to the effectiveness of a conventional SVE system are the 

chemical and physical properties of the contaminants and the soil lithology of the unsaturated 

soil. Based on the FU, site geology should be conducive to vapor extraction. The contaminant's 

chemical properties that impact the effectiveness of an SVE system include vapor pressure and 

Henry's Law Constant, both of which provides an indication as to the volatility of a compound. 

Generally, SVE is effective on compounds with a Henry's law constant greater than 0.01 or a 

vapor pressure greater than 1 mm Hg @ 20°C. The Henry's law constant for 1,2,3-TCP is 0.013 



and its vapor pressure is 2 mm Hg @ 20°C. These chemical properties suggest that conventional 

SVE waul: mly be marginally effective on removal of 1,2,3-TCP. However, if the treatment 

process was thermally enhanced, use of SVE technology can be viable. 

This technology is an enhancement of SVE. Thermal enhancements for SVE would 

involve transferring heat (in the form of steam or hot air) to the subsurface to increase the vapor 

pressure of VOCs and to increase air permeability in the subsurface formation by drying it out. 

In addition to the volatility of the contaminant compound, the removal of contaminants by SVE 

is also controlled by a number of transport and removal mechanisms such as gas advection, 

chemical partitioning to the vapor phase, gas-phase contaminant diffusion, sorption of 

contaminant on soil surfaces, and chemical or biological transformation. Thermal enhancement 

technologies raise the soil temperature to increase the reaction kinetics for one or all of the 

removal and transport mechanisms, making SVE treatment more effective. 

System components for a thermally enhanced SVE system would include a vacuum 

blower, a heat exchanger, a steam generator and an air cooler. Off-gases fiom the SVE system 

would be treated with vapor phase granular activated carbon (GAC) to meet NYSDEC Air 

Guide 1 discharge requirements. 

Effectiveness - Geologic conditions beneath the site, consisting primarily of sand and 

gravel, would tend to lend itself to SVE treatment. Thermal enhancement, in the form of hot air 

or steam injection, would help to increase the volatility of 1,2,3-TCP. 

Implementability - Installation of the thermally enhanced SVE system would use 

conventional construction techniques and readily available equipment (e.g., vacuum blower, heat 

exchange, steam generator, air cooler, vapor phase GAC). 

Recommendation - Steam injection can effectively increase the volatility and reduce the 

viscosity of a contaminant, thereby increase recovery rates. SVE with thermal enhancement is 

deemed viable and will be retained for further evaluation in later sections of this report. 



8.4.2 Groundwater Remedial Action Alternative Evaluation 

8.4.2.1 Alternative No. 1 : No Further Action with Continued Monitoring 

Under the No Further Action alternative, no active groundwater remediation would be 

undertaken at the site. Groundwater that has already been impacted by VOCs would remain 

untreated. Some dilution and attenuation would occur as groundwater migrates away from the 

site. Periodic sampling of selected on- and off-site monitoring wells would be performed on a 

quarterly basis for a period of fifteen (15) years to assess changes in contaminant levels and 

migration. Fifteen years was chosen to be consistent with the time frame estimated for an active 

groundwater pump and treat system. 

Effectiveness - Concentrations that are currently above a groundwater quality standard 

for a Class GA (Sole Source) aquifer will remain above standard. If groundwater is left 

untreated, contaminants could potentially reach the Suffolk County Water Authority (SCWA) 

public water supply wells located generally to the south and southeast of the site. The closest of 

the three well fields is the Carleton Avenue well field (Carlton Avenue #1-S67197), which is 

located approximately 3,100 feet to the south-southeast of the site. The other two wells are 

located significantly farther away; the SCWA Bellmore Avenue well field is located 

approximately 2.1 miles to the southeast and the Fisher Avenue well field is located 

approximately 2.5 miles to the east-southeast of the site. Although these public supply wells are 

screened at a depth deeper than that observed for the site contaminants, the potential exists that 

the wells could become impacted in the future. 

Implementability - This alternative is very easily implemented. Periodic groundwater 

monitoring would be performed at nine (9) selected on-site and off-site monitoring wells to 

assess groundwater quality, and to identify any further impact to groundwater. 

Recommendation - Although this alternative does not provide long-term protection to the 

potential downgradient receptors (i.e., SCWA supply wells) this alternative will be retained for 

detailed analysis as required under the NCP. 



8.4.2.2 Alternaiive No. 2: Groundwa~cr Treatment by In-Situ Air Sparging 

with Ozone Injection (c-spargeTM Method) 

Groundwater sparging is a term applied to the injection of air below the water table to 

induce contaminant removal by volatilization in order to remediate organic contaminant plumes. 

Groundwater beneath the site would be treated using a series of air sparge points and vapor 

extraction wells. Under a conventional air sparge system, air is introduced under pressure below 

the water table to increase the rate of volatilization of VOCs in the saturated zone SVE system. 

Air is injected through wells screened within the contaminated aquifer. The air rises through the 

aquifer volatilizing dissolved VOCs and removing VOCs absorbed to soils within the saturated 

zone. A vacuum extraction system is used in conjunction with the air sparge system to capture 

the VOCs. 

Air sparging with SVE is most effective when used at sites with unconsolidated materials 

such as sand and gravel, or in relatively permeable formations. A significant limitation of a 

conventional air sparge system is the depth contaminants are present beneath the groundwater 

table. As a general rule, air sparging is effective only up to a depth of 20 feet below the 

groundwater table. Beyond 20 feet, injection of compressed air into the aquifer becomes 

problematic. At the MacKenzie site the saturated thickness of the plume is over 70 feet. 

Groundwater contamination extends from the groundwater table, which is at 50 feet below grade, 

down to 120 feet below grade. 

A relatively new proprietary method based on a combination of air sparge technology and 

in-situ chemical oxidation technology is the C-spargeTM (Criegee Oxidation) System. This 

system injects an airlozone mixture into the aquifer using a patented spargepoint system. The 

micro-fine bubbles of encapsulated ozone (03) created by the spargepoints are dispersed through 

the water and the saturated soil formation. An advantage of ozone over air is that ozone is over 

ten times more soluble than oxygen. As such, it can be transferred into the aqueous phase more 

rapidly than oxygen. The ozone bubbles strip the hydrocarbon contaminants and oxidizes them 

to produce non-toxic by-products (e.g., carbon dioxide and dilute acid). Studies have shown 



radius of influence from 30 feet to greater than 100 feet depending on site soil conditions. 

Favorable site conditions for sparging include permeability of between lo-' tc lo-' cdsec ,  flow 

velocity of less than 10 feetlday, and aquifer thickness of 10 to 100 feet. Conditions at the 

MacKenzie site meet all three criteria, and therefore, from a hydrogeologic perspective, is well 

suited for sparging. 

Effectiveness - Air sparging using ozone (c-spargeTM System) is a relatively new 

technology. Because 1,2,3-TCP is not a common site contaminant, there has been no 

development done to date on the treatability of 1,2,3-TCP using this technology, however, based 

on the chemical makeup of this compound (chlorinated hydrocarbon) and its similarity to 1,1,1- 

trichloroethane, this technology, in theory should be effective in oxidizing 1,2,3-TCP. Bench 

testing and field pilot testing would be needed to confirm the applicability of this treatment 

technology on 1,2,3-TCP, and to determine what site specific radius of influence can be 

achievable. 

Implementability - This treatment alternative uses conventional well installation 

techniques and equipment. Ozone that is used in the injection process would be generated 

locally using an ozone generation system placed near the sparge points. K-V Associates, Inc., 

holds the patent on the C-spargeTM System. 

Recommendation - Although bench scale and pilot testing would need to be performed to 

confirm the applicability of this treatment technology on 1,2,3-TCP, this remedial alternative 

will be retained for detailed analysis. 

8.4.2.3 Alternative No. 3: Groundwater Treatment by In-Well Stripping 

In-well stripping is an in-situ technology for the treatment of organic contaminants in 

groundwater and can be utilized to prevent plume migration and source area contaminant 

reduction. Under this alternative, the groundwater contaminant plume would be treated using a 

series of groundwater circulation wells (also referred to as in-situ stripping wells) to capture and 

circulate groundwater within the aquifer. No groundwater is extracted from the ground; all 



treatment occurs in place. The stripping well is constructed with two screens, one intercepting 

the groundwater table, and one at the bottom of the treatment well. Groundwater is drawn into 

the well through the lower section of the double-screened well and is discharged through the 

upper screen back into the aquifer just above the water table. Upward groundwater flow is 

achieved using pressurized air within the well to cause the mixture of air and water to rise within 

the well, or can be achieved by use of a submersible pump. The continuous movement of 

groundwater upward through the well causes water to circulate within the aquifer surrounding 

the well. Groundwater that is captured by the stripping cell circulates several times through the 

well before it is released downgradient of the capture zone. With each pass through the stripping 

well, additional VOCs are removed from the groundwater. The contaminated air drawn up 

through the well can be collected for treatment before it is discharged to the atmosphere, if 

necessary. 

Effectiveness - The effectiveness of in-well stripping is primarily dependent upon the 

aquifer characteristics (e.g., hydraulic conductivity, geology, mineral content,) and contaminant 

chemical characteristics (e.g., solubility, Henry's Law Constant, vapor pressure). 

Hydrogeological conditions at and near the MacKenzie site, consisting mostly of sands and 

gravels, suggests that in-well stripping can be well suited to this site. However, the primary 

contaminant of concern at the site, 1,2,3-TCP, has a relatively low Henry's Law Constant. For 

any given compound in water, a higher Henry's law constant will mean that the compound 

would be more easily removed from water by stripping. To compensate for the low Henry's 

Constant, a high air to water ratio would be needed to effectuate removal. Even using a high air 

flow rate, the in-well stripper technology may not be able to reduce contaminant levels down to 

0.04 ug/l, which is the groundwater standard for 1,2,3-TCP. 

Implementability - The in-well stripping system uses conventional installation well 

drilling techniques and equipment (i.e., air compressors, vacuum blowers, etc.). If necessary, 

off-gas generated during the in-well stripping process would be collected and treated through 

treatment units containing vapor-phase carbon. However, as indicated above, because 1,2,3-TCP 

is not readily stripped from groundwater, high air to water flow ratios would be needed in order 

to effectuate contaminant removal. High air flow rates and low contaminant loading of 1,2,3- 



TCP will make vapor phase treatment very inefficient. While this technology can be readily 

implemented, it will likely not be able to achieve the removal efficiency needed. 

Recommendation - In-well stripping will not be cost effective because of the high air to 

water flow rate needed to achieve effective treatment. With high air flow rates, treatment of the 

off-gas will also not be cost effective. Additionally, in-well stripping may not be able to achieve 

the removal efficiency needed to meet the groundwater cleanup objective. Therefore, this 

remedial alternative will not be retained for hrther consideration. 

8.4.2.4 Alternative No. 4: Groundwater Extraction and Treatment 

8.4.2.4.1 Groundwater Collection and Discharge 

Under this alternative, the groundwater plume would be collected via extraction wells 

and treated to remove VOCs, primarily 1,2,3-TCP, to levels in compliance with NYSDEC 

groundwater discharge standards. The treated water would then be recharged back to the aquifer. 

Periodic monitoring of groundwater would be conducted in order to observe groundwater 

cleanup progress and to ensure capture of the contaminant plume. Periodic sampling of 

treatment system influent and effluent would also be conducted to monitor treatment system 

efficiency and compliance with discharge requirements. 

Hydraulic control is proposed for the portion of the plume with total VOCs 

concentrations over 100 parts-per-billion (ppb). The 100 ppb contour for total VOCs extend 

approximately 800 feet downgradient of the MacKenzie property, to about the extent of South 

Road. It is anticipated that two (2) extraction wells would be sufficient to capture the targeted 

portion of the contaminant plume. To accelerate groundwater cleanup, one well would be 

located closer to the facility near where the highest concentrations of 1,2,3-TCP have been 

observed in groundwater (near VP-2). The second well would be located approximately 500 feet 

downgradient of the site (in the vicinity of VP-11) and would intercept the groundwater plume at 

about the 100 ppb contaminant contour. The combined pumping rate for the two wells would be 

approximately 65 gpm. 



Because of limited availability of property in the residential neighborhood downgradient 

of the site, the extracted groundwater would be piped back to a centralized treatment system on 

the MacKenzie property. This would require the installation of approximately 1,000 linear feet 

of below grade piping under public roadways and right-of-ways. Treated water would be 

discharged back to the aquifer. The permeability of the Upper Glacial aquifer makes 

groundwater recharge or injection a viable option for discharge. Groundwater recharge can be 

accomplished using on-site drywells, recharge basins, andlor injection wells. With the limited 

availability of land surface that can be dedicated to constructing recharge basins, use of drywells 

or injection wells would be preferable because they would be constructed below grade. The 

locations and exact number of diffusion wells or drywells would be established during remedial 

design. 

Effectiveness - Groundwater pump-and-treat has been proven to be effective at removing 

and hydraulically controlling contaminant plumes. The effectiveness of the groundwater pump- 

and-treat system is primarily dependent upon aquifer characteristics, contaminant chemical 

characteristics, and the extent of groundwater contamination. From our experience with other 

sites on Long Island, hydraulic capture of this plume is readily achievable. 

Implementability - Conventional well installation techniques and pump equipment could 

be used, and contractors and materials are readily available. Because the extraction wells would 

be located off-site and the surrounding neighborhood is mostly residential, off-site access would 

be needed from private landowners, andfor from public agencies or municipal authorities to 

install the extraction wells and the collection piping on public property or along right-of-ways. 

Recommendation - This process option will be retained for detailed analysis. 

8.4.2.4.2 Groundwater Treatment 

Several ex-situ groundwater technologies are available to treat the VOC contaminated 

groundwater once it is extracted from the ground. These include granular activated carbon 



(GAC) adsoprtion, air stripping, and ultraviolet (W) oxidation. These treatment technologies 

are briefly described and evaluated below. 

Granular Activated Carbon 

Activated carbon is an excellent adsorbent due to the large degree of surface area 

contained within the carbon particle that is accessible for the adsorption process. Adsorption is a 

natural process in which molecules of a liquid or gas are attracted to and then held at the surface 

of a solid. In addition to the "outer" surface area on the carbon particle, "inner" cavities allow 

for significant surface area per mass of particle. Contaminants in the untreated water adsorb onto 

the granular activated carbon. As contaminant loading on the carbon reaches the adsorptive 

capacity of the carbon near the top of the filter, the interface between the saturated and the 

"clean" carbon moves downward through the carbon bed inside the pressure vessel. When the 

carbon in the filter vessel is fully loaded with contaminants (i.e., at its adsorptive capacity), no 

further removal will take place and contaminants will begin to be found in the filter effluent. 

Effluent monitoring and estimates of the adsorptive capacity of the carbon enable the carbon in 

the filter to be replaced prior to contaminant breakthrough. The GAC can be regenerated by 

heating at high temperatures. On-site carbon regeneration facilities only prove economical for a 

facility having a very high rate of GAC consumption. Off-site carbon regeneration is usually 

preferred. The frequency with which the carbon must be regenerated or replaced depends on 

several factors, including the nature and concentration of the contaminants to be removed, the 

total flow through the carbon vessel, and the total amount of carbon in the filter vessel. 

Based on empirical data, the adsorptive capacity of carbon is on the order of 10% (0.1 

pounds of 1,2,3-TCP per pound of activated carbon). GAC is a viable treatment option to be 

used as a stand alone technology, or in conjunction with air stripping. 

Air Stripping 

Groundwater treatment by air stripping is generally implemented by pumping untreated 

groundwater to the top of a packed-column, which contains a specified height and cross-sectional 

area of inert "packing" material along with water distribution and collection systems. The 

column receives ambient air under pressure in an upward vertical direction from the bottom of 



the column as the water flows downward, hence the term "counter-current packed column air 

stripping". The packed tower p~vmotes intimate contact between the gas phase and the liquid 

phase so as to enhance the establishment of equilibrium between phases. Air stripping removes 

VOCs fiom the untreated groundwater by transferring them to the air phase. Based on the 

estimated influent feed concentration to the stripping tower, the anticipated concentration of 

1,2,3-TCP in the off-gas from the air stripper is expected to be below the NYS Air Guide 1 

Annual Guideline Concentration of 140 g/m3 for this compound. Therefore, treatment of the air 

stripper off-gas would not be required. 

A compound's Henry's Constant provides an indication as to the ease in which a 

compound can transfer fiom the liquid phase to the air phase. The lower the Henry's Law 

Constant, the more difficult to strip the compound fiom the liquid phase. The Henry's constant 

for 1,2,3-TCP of 0.01 3 is considered to be low and not ideal for air stripping. In order to achieve 

the mass removal needed for 1,2,3-TCP to be below the groundwater discharge standard of 0.04 

ugll, a tower with over 170 feet of packing material would theoretically be required (assuming a 

standard 30-inch diameter tower). A tower of this size is impractical, even if multiple towers 

were to be used in series. In general, a standard 30-inch diameter tower containing 25 feet of 

packing material can achieve on the order of 90% removal efficiency. To rely on the air stripper 

to achieve 0.04 ugll on the discharge becomes impractical and economically infeasible. 

Therefore, while air stripping can still be used to remove about 90% of the 1,2,3-TCP, it would 

need to be used in conjunction with another technology that is capable of treating the residual 

concentrations down to 0.04 ugll at a reasonable cost, such as GAC. 

Preheating influent groundwater to improve the strippability of 1,2,3-TCP was 

preliminarily evaluated, but was deemed economically infeasible because of high energy costs to 

preheat the influent water. 

W-Oxidation 

W-oxidation utilizes a combination of ultraviolet ("UV") light and a chemical oxidant, 

such as ozone or hydrogen peroxide, to break down VOCs by photochemical oxidation. A 

typical Wkydrogen  peroxide system consists of a hydrogen peroxide feed system or an ozone 



generator in conjunction with oxygen or air source, and an UV-oxidation reactor. The reactor 

provides controlled, simultaneous UV-oxidant contact. The ultimate end products of UV 

oxidation treatment are trace salts, carbon dioxide and water or non-toxic intermediates. 

Discussions with vendors of this technology indicate that this technology will likely not 

be effective on 1,2,3-TCP because of its chemical makeup (i.e., aliphatic saturated hydrocarbon). 

Hydrogen peroxide typically reacts very slowly with saturated alkanes. To design and operate an 

UV-Oxidation system with sufficient contact time for complete oxidation of 1,2,3-TCP would 

not be economically feasible because of the large reactor needed and high energy cost associated 

with maintaining the UV source. 

Effectiveness - Air stripping and GAC adsorption can be utilized for treatment of 1,2,3- 

TCP in groundwater. While GAC can be used as a stand alone technology capable of reducing 

1,2,3-TCP to the discharge standard of 0.04 ug/l, air stripping is only cost-effective in reducing 

1,2,3-TCP concentrations by about 90%. For an air stripper to further reduce 1,2,3-TCP levels 

down to the requisite discharge standard of 0.04 ugll, an incremental 150 feet of additional 

packing would be required, making air stripping technology no longer practical. 

UV-oxidation was determined to not be cost-effective for treatment of 1,2,3-TCP because 

of the high residence time needed to completely oxidize this compound to carbon dioxide and 

water. 

Implementability - Air stripping and GAC adsorption would require the purchase and 

construction of commonly available equipment. There are little to no inherent difficulties in the 

site-specific design of these treatment units. The location of the two extraction wells off-site 

necessitates access agreements from private landowners, or from municipal authorities to install 

the extraction wells and the collection piping on public property or along right-of-ways. 

Recommendation - It is recommended that GAC be retained for detailed analysis. Air 

stripping technology will also be retained, recognizing that a secondary treatment technology 



would be required to make this treatment option viable. W-oxidation will not be retained 

because of the high residence times needed f;r effective treatment. 

8.4.2.5 Alternative 5 - In-Situ Chemical Oxidation 

In concept, in-situ chemical oxidation is intended to simulate and increase the rate at 

which chemical and biological processes that are occurring naturally onsite, but which are 

occurring at extremely slow rates. In-situ chemical oxidation entails the staged application of a 

strong oxidizer into the aquifer to promote the degradation of organic constituents in 

groundwater and saturated soil. Where hydrogen peroxide is used, the basic transformation 

reaction involves the reaction of hydrogen peroxide (H202) with dissolved hydrocarbons (HC) 

in a groundwater medium (H20) to produce steam and carbon dioxide (C02). This reaction can 

be expressed as: 

H, 0, + 2HC + H 2 0  inhib11orlini~iat01lenhancerlcata1yst > 3H20 + CO, 

Substituted hydrocarbons will also undergo oxidation, with the halide being released as a free 

radical. 

To increase the rate of reaction, hydrogen peroxide can be transformed into hydroxyl 

radicals utilizing chemical additives to act as a catalyst (e.g., ferrous sulfate heptahydrate) 

according to Fenton's Reaction: 

~ e ' ~  + H,02 ---+ ~ e ' ~  + OH-  + .OH 

The hydroxyl radical (i.e., denoted as *OH) reacts typically a million to a billion times faster 

than other simple oxidants such as hydrogen peroxide, making the reaction process favorable for 

use as a remediation technology. Other commercially available oxidizers include potassium 

permanganate, sodium permanganate, and magnesium peroxide. 

Effectiveness - In-situ chemical oxidation is being used to remediate organic compounds 

in groundwater and saturated soil at sites across the country, and is also undergoing extensive 

testing at Department of Defense and Department of Energy sites. This treatment technology is 



considered to still be innovative; the commercial use of this treatment process as a remediation 

technology began only within the last 5 years. Because 1,2,3-TCP is not a common site 

contaminant typically encountered during remedial cleanups, there has been no known 

development done on the treatment of 1,2,3-TCP using this technology, however, extensive 

bench and field testing has been successfully performed on the oxidation of other chlorinated 

hydrocarbons. Bench testing and full scale field pilot testing would be needed to confirm the 

applicability of this treatment technology on 1,2,3-TCP. 

Implementability - Application of the in-situ chemical oxidation technology would 

require the installation of several groundwater injection points to inject the oxidation chemistry. 

The contaminants in groundwater have already migrated away from the site and the highest 

concentrations are now beneath a residential neighborhood. The injection points would have to 

be located within accessible areas such as public right-of-ways. These locations are not the 

optimal for targeting the entire contaminant plume. 

The number of vendors currently available to implement this treatment alternative is 

somewhat limited. Some commercially available in-situ chemical oxidation systems include 

CleanOx, Geo-Cleanse, and Regenesis. Patented equipment andlor proprietary chemicals (e.g., 

Fenton Reaction chemistry) are required for implementation of this remedial technology. 

Recommendation - Although bench scale and pilot testing would need to be performed to 

confirm the applicability of this treatment technology to site contaminants, this remedial 

alternative will be retained for detailed analysis. 

8.5 Detailed Analysis of Alternatives 

This section of the FS presents the detailed qualitative and quantitative analysis of 

remedial alternatives which were developed and evaluated in the previous section. Under the 

NYS Superfund guidance (NYSDEC TAGM No. HWR-90-4030), each remedial alternative 

must be evaluated using the seven criteria listed below which provides the basis for selecting the 

recommended remedial action for the site. 



Compliance with New York State Standards, Criteria, and Guidelines 

Overall protection of human health and the environment 

Short-term effectiveness 

Long-term effectiveness and permanence 

Reduction of toxicity, mobility, and volume of contaminants 

Implementability 

Cost 

These evaluation criteria are consistent with those outlined in the National Contingency 

Plan, and presented in the USEPA Superfund guidance documents. The seven evaluation criteria 

for remedial action selection address the following concerns. An alternative must satisfy the first 

two evaluation criteria listed below in order for the alternative to be cmsidered for selection. 

Compliance with New York State Standards, Criteria, and Guidelines (SCGs) - This 

criterion describes how the alternative complies with ARARs, and appropriate New York 

State SCGs. The remedial action alternatives will be evaluated relative to their ability to 

comply with the previously established ARARs. 

Overall Protection of Human Health and the Environment - This assessment draws on the 

results the overall evaluations to describe whether, and how, each alternative provides 

protection of human health and the environment. 

Short-Term Effectiveness - The effectiveness of alternatives in protecting human health 

and the environment during implementation, construction and operation is evaluated 

using this criterion. Short-term effectiveness is assessed by protection of the community, 

protection of workers, environmental impacts, and the time frame until protection is 

achieved. 

Long-Term Effectiveness and Permanence - This criterion evaluates the long-term 

protection of human health and the environment, the potential risk remaining after 

completing the remedial action, and the permanence of the remedial alternative. It is 

measured by the magnitude of risk remaining from untreated waste or treatment 



residuals, by the adequacy of the controls in achieving clean-up criteria, and by the 

reliability of the controls against possible failure. 

Reduction of Toxicity, Mobility, and Volume of Contaminants - This criterion evaluates 

the anticipated performance of treatment alternatives. There is a statutory preference for 

selecting remedial actions with treatment technologies that permanently and significantly 

reduce toxicity, mobility or volume of the hazardous wastes as their principal element. 

Specific factors include: (1) the amount of hazardous materials that will be destroyed or 

treated; (2) the degree of expected reduction in toxicity, mobility or volume; (3) the 

degree to which the treatment will be irreversible; and (4) the type and quantity of 

treatment residuals that will remain following treatment. 

Implementability - This criterion evaluates the technical and administrative feasibility, 

and the availability of services and materials in implementing the remedial alternative. 

Factors used to assess technical feasibility include construction and operational 

considerations, reliability of technology, ease of implementing the remedial action and 

monitoring considerations. 

Cost - Order of magnitude cost estimates (-30% to +50%) inclusive of capital and - 

operation and maintenance (O&M) costs are developed to help evaluate the overall cost- 

effectiveness of the remedial action alternatives. Capital costs include equipment, 

constructiodinstallation, engineering and associated administrative costs. O&M costs 

are post construction costs incurred to ensure effective operation (e.g., utilities, chemical 

stock, waste disposal, operation labor, etc.), and also include the monitoring costs 

associated with implementing the remedial action. All costs are developed (using Year 

2000 dollars) to the same level of detail in order to provide for an even basis for 

comparison. Present worth calculations are used to compare the cost-effectiveness of 

these alternatives. Present worth values were calculated based on the estimated life span 

for each remedial action, using a five percent (5%) interest rate. The estimated lifespan 

of the remedial alternative varied depending on the treatment method. 

Subsections 8.5.1 and 8.5.2 present the individual analyses for each of the remedial 

alternatives. A summary of the detailed screening evaluation is provided in Table 8-3. 



8.5.1 Detail Analysis of Soil Remediation Alternatives 

8.5.1.1 Alternative No. 1 : No Further Action 

Under the No Further Action alternative, additional soil remedial activities would not be 

performed at the site. Any cleanup of soils would only occur through natural degradation and 

attenuation processes. Concentrations of contaminants in soil would remain relatively 

unchanged. 

Compliance with New York State Standards, Criteria, and Guidelines (SCGs) - Under the 

No Further Action alternative, concentrations of contaminants in soil would remain above the 

NYS RSCOs. 

Overall Protection of Human Health and the Environment - The No Further Action 

alternative poses a potential risk to human health because of direct contact exposure concerns if 

the contaminated site soils were brought to the surface. This alternative also poses a potential 

threat to the environment because VOCs would continue to act as a source of groundwater 

contamination. This remedy does not provide for long-term protection to human health or the 

environment. 

Short-Term Effectiveness - Since no remedial actions are being implemented under this 

alternative, there will be no short-term effects to the community, to workers, or to the 

environment associated with implementation of an action. 

Long-Term Effectiveness and Permanence - As this alternative does not involve any 

active remediation activities, no efforts would be needed to maintain this remedy. 

Concentrations of contaminants in soil would remain relatively unchanged. 

Reduction of Toxicity, Mobility, and Volume of Contaminants - Contaminants from the 

source area will continue to leach from the soil matrix to groundwater, further degrading 



groundwater quality. The size of the groundwater plume will continue to increase as 

contaminants migrate further from the site. 

Implementability - The No Further Action scenario is readily implemented since no 

remedial actions would be undertaken. Based on the foregoing, the No Action alternative is not 

an appropriate management option for the site. 

Cost - The present worth order of magnitude cost estimate for the No Further Action - 

alternative includes only O&M costs for quarterly groundwater monitoring using nine existing 

monitoring wells for VOCs. These wells include MCMW-1 (background well), MCMW-3, OS- 

ID, 0s-2S, 0s-21, 0s-2D, 0s-3S, 0s-31, and 0s -3D to monitor the plume. The present worth 

cost for this alternative was developed based on a fifteen (15) year monitoring period to be 

consistent with the time frame estimated for the groundwater pump and treat alternative. There 

are no capital costs associated with this alternative. The present worth O&M cost for 

groundwater monitoring is estimated at $3 11,391. A breakdown of these costs is provided in 

Table 8-4. 

8.5.1.2 Alternative No. 2: Excavation and Dis~osal 

This alternative involves contamination reduction through source area removal of 

impacted soils. Soil excavation activities would encompass the removal of drywell structures, 

waste lagoons sludges, and subsurface soils that contain contaminants (primarily 1,2,3-TCP) 

above an RSCO. Contaminated soil from the source area would be excavated and the soil would 

be transported off-site for disposal at a facility licensed and permitted to accept this waste 

material. 

From the remedial investigation, five (5) areas of soil contamination exist onsite. 

Contamination in these areas generally extends to approximately 15 to 20 feet below grade. 

However, at several locations (i.e., SS-3, SS-4, and DS-14), contamination has been detected as 

deep as 41 feet below grade. While excavation to these depths is achievable, sheetinglshoring is 

required to protect the foundation of the adjacent building, and to minimize excavation cave-ins. 



Sheetinglshoring will significantly increase the overall cost of implementation. 

The first area for excavation is located on the western portion of the property where 

significant concentrations of VOCs, including 1,2,3-TCP of up to 680,000 ugkg, were found at 

maximum depths ranging from 4 to 41 feet below grade. A stormwater drywell (DS-9) is located 

within this area. This area is situated between two on-site buildings and has an areal extent of 

approximately 3,000 square feet. Approximate excavation depths are shown on Figure 8-1. 

Based on the location of the excavation in proximity to the existing on-site structures, sheeting 

and shoring would be required. 

The second excavation area was identified during the collection of soil samples from a 

boring constructed through a stormwater drywell (DS-14) located on the southwest portion of the 

property. The highest concentration of 1,2,3-TCP (87,000 ug/kg) was detected at 12 feet below 

grade, while 1,2,3-TCP was well below the RSCO at 2 1 feet below grade (7.2 ug/kg). 1,2,3-TCP 

was also detected at a concentration of 2,300 uglkg at 41 feet below grade. Because this data 

point is below a clean zone, it was not considered to be environmentally significant and 

therefore, was not included for excavation. Based on other soil samples collected in the vicinity 

of this location, it is assumed that the area of soil impact is limited to a 400 square foot area 

surrounding this sample point and extends vertically to a maximum depth of approximately 16 

feet below grade. 

The third area of soil contamination was identified at soil boring (SS-15) located in the 

northeast portion of the property. Elevated concentrations of 1,2,3-TCP (22,000 ugkg) were 

detected at 4 feet below grade. Soil samples collected at 8 feet below grade were non-detect. It 

is assumed that the area of soil impact is limited to a 400 square foot area surrounding this 

sample point, and contamination does not exceed 6 feet below grade. Based on the excavation's 

location in proximity to buildings located on-site, sheeting and shoring may be required. 

The fourth area of soil contamination identified during the RI was from a boring 

conducted adjacent to and targeting a waste lagoon on the northeast portion of the property. The 

boring was not constructed through the bottom of the lagoon so as to not impact the integrity of 



the concrete bottom of the lagoon. 1,2,3-TCP was detected in soil sample WM1, collected at 8 

feet below grade, at a concentration of greater than 500 ugkg. Soil samples collec~ed at 25 feet 

below grade were below the RSCOs. Since this sample was collected from adjacent to and not 

directly beneath the lagoon, it is conceivable that contaminant concentrations directly beneath 

the lagoon may be higher. Therefore, the areal extent of this area is assumed to be 400 square 

feet to encompass the entire lagoon. Soil contamination is assumed to extend beneath the lagoon 

to approximately 16 feet below grade. 

The fifth area of soil contamination identified during the RI was from a boring 

constructed through a drainage structure, designated as DS-13 on the northeast portion of the 

property. Several semi-volatile organic compounds (SVOCs) were detected above NYSDEC 

RSCO in soil sample DS-13, collected at 10 feet below grade. The contamination areal extent of 

this area is assumed to be 100 square feet and is assumed to extend approximately 15 feet below 

grade. 

Compliance with New York State Standards, Criteria, and Guidelines (SCGs) - This 

remedial alternative complies with the SCGs for soil. Soil removal will eliminate the VOCs 

from acting as a continuing source of contamination to the groundwater. By removing the source 

area feeding the groundwater, contaminant concentrations in groundwater would be expected to 

decrease over time, helping to reduce the overall timeframe and cost associated with the selected 

groundwater remediation program. 

Overall Protection of Human Health and the Environment - Source area removal is 

protective of human health and the environment. The potential for direct contact exposure is 

eliminated. 

Short-Term Effectiveness - The potential can exist for site workers and residents from 

the community to be exposed to dust generated from soil excavation activities. However, these 

risks can be effectively minimized through administrative and engineering controls taken during 

field activities. During excavation, dust erosion and control measures would be taken to 

minimize the release of airborne particulate matters to the atmosphere. On-site air monitoring 



would be conducted within the work zones, and downwind of the work areas to assess potential 

exposure to the comillunity. A community air monitoring plan, consistent with NYSDOH 

guidance, would be implemented. Gloves and other personal protective clothing and equipment 

(e.g., coveralls, boots, hard-hats, safety glasses, etc.) whould be worn to minimize any risk from 

inhalation, ingestion, or direct contact to remediation contractors. This remedial alternative can 

be completed in less than 2 months. 

Long-Term Effectiveness and Permanence - Excavation and off-site disposal offers long 

term protection to the public health and environment. This remediation approach also offers the 

quickest means of eliminating the source area. Soil excavation and off-site disposal is a 

permanent remedy because the contaminants are physically removed from the site. No further 

maintenance of the disposed soil would be required. 

Reduction of Toxicity, Mobility, and Volume of Contaminants - Source area removal of 

the contaminated soil eliminates the ability of the contamination to migrate to groundwater, and 

reduces the overall volume of the contaminant in the source area. There would be no reduction 

in the contaminant's toxicity since the contaminant is being removed from the existing media 

and not being treated onsite. 

Implementability - This alternative involves the removal of source area material through 

excavation and disposal off-site. This can be accomplished using conventional construction 

equipment and methods. Sheetinglshoring will be necessary since some of the excavations 

extend at least 41 feet below grade and/or are located within close proximity to site structures. 

Based on the site contaminants and limited knowledge of the former activities conducted 

at the facility, it is not anticipated that the excavated soil would exhibit any hazardous 

characteristics (i.e., RCRA ignitability, corrosivity, reactivity or TCLP leachability), or contain 

an F-listed waste. Therefore, the soil would likely be managed as non-hazardous waste for 

disposal. 



Cost - The order of magnitude cost for excavating the five areas described above and - 

disposing of this material off-site is estimated at $1,457,960. A breakdown of this cost is 

presented in Table 8-5. Costs may significantly vary if additional areas of soil contamination are 

encountered; utilities are present within or in close proximity to the excavations; or if site 

structures are demolished resulting in sheeting and shoring not being required. Furthermore, if 

based on soil testing, or if information is identified to indicate that the soil contains an F-listed 

waste material, the cost for soil disposal could significantly increase. 

8.5.1.3 Alternative 3 - In-Situ Solidification and StabilizatiordChemical Fixation 

This alternative was removed from consideration (see Section 8.4.1.3 of this document). 

8.5.1.4 Alternative 4 - Soil V a ~ o r  Extraction with Thermal Enhancement 

VOCs contained in the soil at the MacKenzie site would be treated using a thermally 

enhanced soil vapor extraction (SVE) system. SVE is an in-situ unsaturated (vadose) zone soil 

remediation technology in which a vacuum is applied to the soil to induce the controlled flow of 

air and remove volatile contaminants from the soil. The gas leaving the soil may be treated to 

meet local air discharge regulations. 

The Henry's law constant and vapor pressure of 1,2,3-TCP is not ideal for treatment by 

SVE. To facilitate extraction, steam injection would be used to increase the mobility of 

1,2,3-TCP. Steam is forced into the aquifer through injection wells to improve the volatility of 

the contaminants. Volatilized contaminants rise through the vadose zone where they are 

removed by vacuum extraction and then treated. Heating the soil while venting can optimize the 

effectiveness of SVE because heating effectively increases the vapor pressure of the contaminant 

and increases its removal rate. 

The thermally enhanced SVE system assumes up to eight (8) vapor extraction wells; six 

(6) shallow vacuum extraction wells would be screened between 5 to 20 feet below grade, and 



two (2) deeper vapor extraction wells would be screened between 20 to 40 feet below grade. The 

radius of influence of these vacuum wells has been conservatively estimated to be 25 feet. 

The vacuum extraction wells would be manifolded together into a central treatment 

system. Steam would be introduced into the subsurface via injection points. Preliminary 

estimates assume sixteen (16) injection wells. The approximate locations of the vent wells, the 

steam injection wells, and the treatment system is shown on Figure 8-2. 

The treatment train would include a moisture separator (knock-out drum), a vacuum 

blower, a heat exchanger and an air cooler/dehumidifier, and vapor phase carbon drums, all 

housed in an enclosure. The estimated vacuum flow rate for the SVE is 500 cfm. The system 

would also include a steam boiler to g e r m t e  the steam used for i~jzction. Additionally, a heat 

exchanger may be utilized to preheat the water used in generating the steam while at the same 

time lower the temperature of the heated soil gas before passing through the air cooler. Off-gas 

from the SVE system would be treated using vapor phase carbon prior to discharge to the 

atmosphere. The need for off-gas treatment would be confirmed during pilot testinglremedial 

design. 

Because of the limited field studies performed on 1,2,3-TCP, a field pilot test should be 

conducted to confirm the effectiveness of a thermally enhanced SVE system on this contaminant. 

The pilot test should also confirm the unsaturated soil's pneumatic permeability, and estimate the 

areal influence of the vacuum extraction and the steam injection wells. The exact configuration 

and number of vacuum extraction wells and steam injection points would be determined based 

on the results of the field pilot. 

The SVE system would not be effective at remediating the soils impacted by SVOCs. 

Therefore, the DS-13 area (approximately 10 feet by 10 feet by 15 feet deep), containing SVOCs 

above NYSDEC RSCOs, would be remediated by excavation and disposal offsite. The area to 

be excavated is estimate to be 20 feet x 20 feet by 10 feet deep. 



Compliance with New York State Standards, Criteria, and Guidelines (SCGs) - The 

treatment system will reduce concentration of VOCs contained within the soil. The ARARs for 

site soils should be achieved using thermally enhanced SVE. 

Overall Protection of Human Health and the Environment - This remediation alternative 

is protective of human health and the environment. By reducing contaminant concentrations 

within the source area, the potential for direct contact exposure is significantly reduced. 

Furthermore, by treating the source area feeding the groundwater, contaminant concentrations in 

groundwater are expected to decrease over time. Source area remediation also reduces the 

overall timeframe and cost associated with the selected groundwater remediation program. 

Short-Term Effectiveness - This alternative poses no short-term risk to the public or the 

environment. The SVE system can be operated safely. Off-gas from the SVE would be treated 

prior to discharge to the atmosphere using vapor phase carbon, if needed, to meet local discharge 

regulations, and therefore, should not impact air quality in the surrounding community. Periodic 

monitoring of the VOC off-gas would be performed. 

Long-Term Effectiveness and Permanence - With the removal of the contaminants from 

the soil, potential threats posed to the public through the direct contact exposure pathway are 

significantly minimized. Source area remediation also offers long-range protection to the 

environment by preventing further degradation of groundwater quality. Contaminants are 

transferred from soil to the air phase, and if needed, transferred onto vapor phase carbon. The 

carbon would be regenerated at an off-site location. This remedial alternative is a permanent 

remedy because the contaminants would be physically removed from the site. 

Reduction of Toxicity, Mobility, and Volume of Contaminants - Source area remediation 

using this technology reduces the overall mobility and volume of contaminants contained within 

the soil, preventing additional contaminants from migrating from soil to groundwater. The 

overall volume of contaminants contained within the source area will gradually decrease through 

the life of the SVE. The toxicity of the contaminants will be unaffected. The SVE treatment 

system does not generate significant residual waste that requires treatment or off-site disposal, 



with the possible exception of spent carbon that may be used in treatment of the air discharge. 

Spent carbon would be transported off-site for regeneration. 

Implementability - Installation of the thermally enhanced SVE system would utilize 

conventional construction techniques and readily available equipment (e.g., vacuum extraction 

and steam injection wells, vacuum blower, steam generator, heat exchanger, air cooler, vapor 

phase GAC). A field pilot test should be performed prior to design and installation. 

Cost - Order of magnitude cost estimates for the thermally enhanced SVE treatment 

system is presented in Table 8-6. The present worth (assuming 5 years of operation, at 5%) is 

estimated at approximately $1,017,556. This cost includes capital costs associated with the 

installation of the eight (8) vacuum extraction wells, and sixteen (16) steam injection points, as 

well as the mechanical equipment (blower, steam generator, heat exchanger, air cooler), piping, 

electrical system controls, and ancillary equipment and structures associated with the SVE 

system. Annual O&M costs include maintenance and upkeep of the treatment system, vapor 

phase carbon replacement (if required), utilities, operating labor, monthly off-gas monitoring, 

and reporting over the assumed 5-year life of the treatment system. 

8.5.2 Detailed Analysis of Groundwater Remedial Actions 

8.5.2.1 Alternative No. 1 : No Action with Continued Monitoring 

The No Further Action alternative does not provide for active cleanup of groundwater. 

1,2,3-TCP, the primary site-related contaminant in groundwater, would continue to exceed its 

groundwater quality standard. Natural attenuation will occur to some extent through 

biodegradation, dilution and dispersion processes. Periodic sampling of select on- and off-site 

monitoring wells that adequately define the plume would be performed to assess contaminant 

levels and plume migration. 

The closest receptor for the groundwater exposure route is the SCWA's Carlton Avenue 

well field (Carlton Avenue #l-S67197), located approximately 3,100 feet downgradient from the 



MacKenzie site, and approximately 2,300 feet downgradient 'from the leading edge of the 

groundwater plume. There is nothing to suggest that the supp;y well has been impacted by 

contaminants from the MacKenzie site. However, the potential exists that the supply well could 

become impacted in the future because the well field is within the downgradient path of the 

plume. 

Groundwater monitoring would be conducted to evaluate changes in plume 

concentrations over time. A quarterly monitoring program utilizing nine (9) of the existing on- 

site and off-site monitoring wells would be implemented for 15 years to monitor changes in 

contaminant concentrations. These wells would include MCMW-1 (background well), MCMW- 

3,OS-ID, 0s-2S,  0s-21, 0s-2D, 0s-3S, 0s-31, and 0s-3D. Groundwater would be monitored 

for VOCs. 

Compliance with New York State Standards, Criteria, and Guidelines (SCGs) - Under the 

No Further Action alternative, concentrations of 1,2,3-TCP in groundwater would continue to 

exceed the New York State Class GA Groundwater Quality Standard of 0.04 ugll. 

Overall Protection of Human Health and the Environment - The No Further Action 

alternative does not provide for long-term protection to human health and the environment. The 

size of the contaminant plume will continue to increase as it migrates away from the site. If 

groundwater is left untreated, contaminants could potentially reach the SCWA's Carleton 

Avenue well field, the key receptor of the plume. Although this supply well is screened 

significantly deeper (763 feet below grade) than that observed for the site contaminants (120 feet 

below grade), the supply well potentially could become contaminated. A breach in the casing of 

the supply well could potentially allow contaminants to be drawn down from the shallow aquifer 

to the zone where the supply well is pumping. Therefore, the No Further Action alternative does 

not provide long-term protection to the public and the environment, and is not consistent with the 

remedial action objectives. 

Short-Term Effectiveness - The No Further Action alternative does not pose any short- 

term risks to the community or the environment since area residents within the path of the plume 



are served by public water. Since no remedial actions are being taken, there will be no short- 

term e f f a ~ s  to the community, LO workers, or to the environment associated with implementation 

of an action. Activities associated with continued groundwater monitoring would pose no health 

threats. 

Long-Term Effectiveness and Permanence - Since the No Further Action alternative 

would not involve active remediation, no efforts would be needed to maintain this remedy. 

Natural attenuation of the plume will occur through biodegradation, dilution andlor dispersion. 

Based on the concentrations of 1,2,3-TCP observed near the site and because 1,2,3-TCP does not 

readily biodegrade, its concentration will likely still be above standard when the plume 

eventually reaches the Carleton Avenue well field. This remedy is not protective of human 

health or the environment. 

Reduction of Toxicity, Mobility, and Volume of Contaminants - Contaminant destruction 

would only occur through passive, natural degradation processes. The volume, toxicity and 

mobility of the contaminants would be relatively unaffected. Over time, concentrations of the 

1,2,3-TCP within the plume will slowly decrease as a result of dilution, biodegradation and 

plume dispersion, however, not at a rate significant enough to achieve groundwater standards by 

the time the plume reaches the SCWA well field. Based on literature values, the biodegradation 

half-life of 1,2,3-TCP is on the order of 12 months to 4 years (ref. Handbook of Environniental 

Degradation Rates, Phillip H. Howard, 1991). Furthermore, as the plume migrates, the size of 

the plume also increases, spreading the contaminants across a larger area. 

Implementability - The No Further Action alternative is readily implemented since no 

remedial actions would be undertaken. Quarterly monitoring of groundwater from select on- and 

off-site monitoring wells would be conducted to monitor changes in groundwater quality. 

Cost - The present worth order of magnitude cost estimate for the No Further Action 

alternative includes only O&M costs for continued quarterly groundwater monitoring using nine 

existing monitoring wells. The present worth cost for this alternative was developed based on a 

fifteen (15) year monitoring period, to be consistent with the time frame estimated for a pump 



and treat system. There are no capital costs associated with this alternative. The present worth 

O&M cost for groundwater monitoring is estimated at $3 1 1,39 1. These costs are summarized in 

Table 8-7. 

8.5.2.2 Alternative No. 2: Groundwater Treatment by In-Situ Air Sparging 

with Ozone Injection (c-spargeTM Method) 

This alternative utilizes the C-spargeTM (Criegee Oxidation) Method to create a treatment 

wall ("bubble fence") to remediate groundwater as it flows through the aquifer. A mixture of 

ozone and air is injected into the aquifer in the form of microbubbles using injection well points 

(spargepoints'). By creating micro-bubbles of ozone, the surface area of the ozone bubbles is 

maximized. Air stripping of contaminants occurs as the microbubbles of ozone percolate up 

through the aquifer. Once the contaminant is stripped, it is oxidized within the microbubbles by 

ozone into carbon dioxide and a dilute acid (e.g., HCl, HF1). While all of the system's 

spargepoints' will be used, the system only operates two spargepoints@ at a time. Each set of 

two spargepoints' operates for 30-minutes at a time. After 30 minutes, the two spargepoints' 

are turned off and the next set of two spargepointsB is activated, rotating sequentially between all 

of the spargepoints@. In areas of significant contamination, recirculation zones are created 

within the aquifer, which helps to disperse the ozone bubbles surrounding the spargepoints' 

wells and to increase the retention time of ozone within the treatment zone. 

Two treatment systems will be utilized to intercept and remediate the plume. The first 

system would be located along South Road near the leading edge of the plume. It is estimated 

that this system would be comprised of six (6) spargepointsB spaced approximately 50 feet on 

center. The spacing allows for a 30% overlap of the radius of influence for each well (estimated 

to be approximately 35 feet based on the geology of the area). The spargepoints8 would be 

installed to a depth of 120 feet below grade with a 5-foot screen at the bottom. Microbubbles 

would be injected through the screen of the spargepoints@ into the aquifer to create a "fence" of 

ozone bubbles. VOCs contained in groundwater that passes through this treatment zone are 

stripped and oxidized. The treatment system consists of a wall mounted box approximately 36 

inches high by 14 inches wide that would be utilized to generate the ozone and compressed air, 



as well as provide system logic for sequential spargepointsB operation. A small enclosure would 

likely be needed to house the treatment system in a remote location near the South Road 

spargepointsB system. 

The second treatment system would be located closer to the source area. This system 

would be placed approximately 150 feet downgradient of the site along Brightside Avenue. 

Because higher concentrations are anticipated at this location, a recirculating well system would 

be utilized. This system would be comprised of an estimated eight (8) spargepointsB, spaced 

approximately 90 feet on center. This spacing allows for a 30% overlap of the radius of 

influence for each well (estimated to be 65 feet). These spargepoints' would also be installed to 

120 feet below grade. The spargepointsB well to be used with the recirculation system includes 

three well screens. The lower well screen is used for injection of ozone. An expandable packer 

separates the upper and intermediate well screens. Groundwater is pumped from the upper 

screen (inlet screen) through the packer down to the intermediate screen (outlet screen) where the 

groundwater is injected with the microbubbles of ozone and discharged back into the aquifer. 

The water is then recaptured within the upper screen. This circular movement of water between 

the upper and intermediate screens creates a recirculating groundwater zone. Recirculation of 

groundwater through the spargepointsB increases the retention time of the ozone in the aquifer 

and increases the radius of influence surrounding each treatment well. This system would be a 

palletized unit with a larger air compressor. A cross-section of a typical spargepointsB well is 

shown on Figure 8-3. A layout of the two treatment systems (at South Road and at Brightside 

Avenue) is shown on Figure 8-4. 

The C-spargeTM treatment system is designed to eradicate contaminants without 

generation of any toxic byproducts. Undergoing complete oxidation, chlorinated hydrocarbons 

compounds are transformed into carbon dioxide and hydrochloric acid. However, if needed, air 

emission controls can be implemented. Since each spargepointB intersects the unsaturated zone 

with a screen, a vacuum can be induced at each well head to capture vapors through this screen. 

Pilot testing should be performed to determine the need for vapor phase controls. For the cost 

estimate presented for this treatment alternative, it has been assumed that vapors will be captured 



at the Brightside Avenue treatment system only. Vapor phase carbon vessels would be used for 

off-gas treatment. 

Based on regional hydrogeologic values, the groundwater flow velocity at and near the 

site is approximately 0.9 feet per day. The estimated time for the dissolved groundwater to travel 

between the first and second treatment system (from Brightside Avenue to South Road) is 

approximately 8 years, assuming a retardation factor of 3.28. To be conservative, the duration of 

the treatment system presented in the cost section has been based on 10 years of system 

operation. 

Compliance with New York State Standards, Criteria and Guidelines (SCGs) - Through 

the use of this groundwater remedial alternative, SCGs for groundwater will be achieved. The 

groundwater plume downgradient of the treatment systems would eventually achieve SCGs via 

additional dilution and natural attenuation. Aquifer rehabilitation is consistent with federal and 

NYS groundwater protection strategies. 

Overall Protection of Human Health and the Environment - This alternative provides an 

additional level of protection to human health and the environment thorough aquifer 

rehabilitation. The only potential human health exposure risk is if the plume impacts the Carlton 

Avenue well field downgradient of the site. With the implementation of active groundwater 

remediation, the potential risk posed to the Carleton Avenue well field by the MacKenzie plume 

would be significantly reduced. 

Short-Term Effectiveness - Implementing in-situ air sparging with ozone injection would 

pose no short-term risk to the public or environment. It is not anticipated that vapor phase 

controls would be required, although they have been included at the Brightside Avenue treatment 

system located immediately downgradient of the source area, as a contingency. Pilot testing 

should be performed to determine the need for vapor phase controls. 

Long-Term Effectiveness and Permanence - In-situ air sparging with ozone injection 

offers long range protection. Remediating the groundwater plume prevents impacted 



groundwater from migrating further off-site, and from migrating towards the downgradient 

SCWA public well field. A groundwater monitoring program would be implemented during the 

operational life of the treatment system to ensure groundwater remediation (assumed to be 10 

years). This remedial alternative is considered a permanent solution, provides for long-term 

protection to the public and the environment through aquifer rehabilitation, and is consistent with 

the remedial action objectives for the site. 

Reduction of Toxicity, Mobility, and Volume of Contaminants - By creating a treatment 

wall (i.e. bubble fence), contaminated groundwater will be remediated near the site and at a 

downgradient location. With active remediation, contaminant concentrations in the groundwater 

will decrease. Furthermore, contaminants are oxidized in the aquifer without creating toxic 

transformation byproducts. 1,2,3-TCP would be transformed into carbon dioxide and 

hydrochloric acid. 

The C-spargeTM Method generates no significant residual waste steams that require 

additional treatment or off-site disposal, with the possible exception of an air discharge 

containing low levels of VOCs. Pilot testing would be performed to determine if any VOCs in 

groundwater are being volatilized through the spargepointsE during the circulation process that 

would necessitate off-gas controls. If warranted, emissions from the spargepointB can be 

effectively treated using vapor phase carbon. Spent carbon would be transported off-site for 

regeneration. 

I 

Implementability - This alternative involves the installation of spargepoint8 wells, 

I underground piping, and treatment systems. Installation of the spargepointB wells would utilize 

conventional well drilling and construction methods. The C-spargeTM is patented by K-V 

m Associates, Inc., and therefore, availability of vendors is limited. 

m Because the spargepointB wells will be located off-site, private or public property would 

need to be identified for the installation of the spargepointB wells and treatment units. Below 

I grade piping would need to be installed to connect each spargepoint to the treatment system for 

delivery of ozone and compressed air. Further, a small enclosure (approximately 4-foot square) 

I 



would be needed to house the treatment unit at a remote location near the South Road 

spargepointsB system. Similarly, space would need to be identified to house the enclosure (6 feet 

by 10 feet) for the Brightside Avenue treatment system. Maintenance for the two treatment units 

would be minimal. 

Cost - Order of magnitude cost estimates for this treatment system are presented in Table 

8-8. The present worth (assuming 10 years of operation, at 5%) for this treatment alternative is 

estimated at $1,138,007. These costs include capital costs associated with equipment and 

installation. Annual O&M costs include maintenance and upkeep of the treatment system, GAC 

replacement (Brightside Avenue only), utilities, operating labor and semi-annual groundwater 

monitoring and reporting over a 10-year period. 

8.5.2.3 Alternative No. 3: Groundwater Treatment bv In-Well Stri~ing. 

This alternative was removed from further consideration (see Section 8.4.2.3 of this 

document). 

8.5.2.4 Alternative No. 4: Groundwater Extraction and Treatment 

This alternative involves capturing and treating the off-site groundwater plume. 

Groundwater would be collected using extraction wells and treated using either air stripping 

technology followed by GAC, or with GAC to reduce VOC levels down to NYSDEC 

groundwater discharge standards. The treated water would be discharged back to groundwater. 

Due to the areal extent of the plume, two (2) pumping wells would be required to capture 

the plume to the 100 ppb contaminant contour. The Theis non-equilibrium well function 

equation was used to estimate the theoretical response of the aquifer to pumping (i.e., drawdown) 

in order to identify well locations and pumping rates. A hydraulic conductivity of 270 feet per 

day (regional value) and a saturated thickness of 60 feet were used to estimate aquifer 

transmissivity. Based on this approach, it was estimated that two (2) extraction wells would be 

sufficient to provide for the desired hydraulic capture. 



The extraction system would encompass one recovery well pumping at roughly 15 gpm. 

This well would be located immediately downgradient of the site to target the portion of the 

plume where the highest 1,2,3-TCP concentrations have been observed in groundwater (near 

monitoring point VP-2). The second recovery well would pump at roughly 50 gpm and would 

be located to target the location area of high 1,2,3-TCP concentration (at VP-11). The 100 ppb 

contour is within the downgradient capture radius of this well. This well would be located along 

Hazel Street about half way between Brightside Avenue and South Road. The estimated 

effective downgradient radius of influence of these wells is roughly 100 feet for the 15 gpm well, 

and roughly 275 feet for the 50 gpm well. Aquifer pump testing is recommended during the 

remedial design phase to confirm site-specific aquifer characteristics, and to determine pumping 

rates and well locations. 

A centralized treatment system would be constructed on-site to treat water captured by 

the two recovery wells. On-site discharge of treated groundwater will require the installation of 

leaching pools (drywells) or injection wells. Based upon a maximum flow of approximately 

93,600 gallons per day (gpd) and a water recharge rate of 8 gallons per day per square foot of 

sidewall leaching area (sandy soils, low suspended solids content), approximately twenty-four 

(24) ten-foot diameter by twenty foot deep leaching pools would be required for recharge. 

Alternatively, two to four injection wells can be used for recharge. The approximate location of 

the extraction, treatment and recharge system is shown in Figure 8-5. 

8.5.2.4.1 Alternative No. 4A - Groundwater Treatment by Carbon Adsorption 

Groundwater treatment would be provided by a series of granular activated carbon filter 

units. Based upon the estimated pumping rates and projected VOC loading, three (3)-3000 

pound carbon filters would be required. Two carbon units in series, in a lead-lag arrangement, 

would be on line at any given time. A third unit would be in a standby mode until the first unit 

requires changing out. Liquid phase GAC has proven very effective in the removal of VOCs 

from groundwater, and is capable of meeting groundwater discharge standards. Removal 

efficiencies of 99% and greater are typical. 



The projected maximum average combined influent concentration of 1,2,3-TCP from the 

two extraction wells is assumed to be 10 mgll. The actual combined influent concentration is 

anticipated to be lower because the extraction wells draw groundwater from all directions around 

the wells, not just from the direction of the highest concentration. Based on empirical data, the 

carbon adsorption rate for 1,2,3-TCP is on the order of 10% (0.1 pounds of contaminant per 

pound of carbon consumed). Annual carbon consumption based on 65 gpm and an influent 

1,2,3-TCP concentration of 10 mgll is estimated to be on the order of 28,000 pounds per year as 

follows:. 

It is anticipated that nine of the existing monitoring wells would be sampled on a semi- 

annual basis for the duration of the active remediation (i.e., assumed to be 15 years). The 

number of the wells to be sampled and the sampling frequency may be modified upon start-up 

and operation of the treatment system. Additional sampling of influent and effluent groundwater 

would also be conducted to monitor treatment performance and effluent compliance. 

8.5.2.4.2 Alternative No. 4B - Groundwater Treatment by Air Stripping 

and GAC Polishing 

Primary treatment would be provided by a counter-current packed tower air stripper. 

Based upon the estimated pumping rate and projected VOC loading, using a standard sized air 

stripping tower of 30-inches in diameter with 25 feet of packing would achieve at least 90% 

removal. This results in a concentration of approximately 1 mgll of 1,2,3-TCP in the air stripper 

effluent. Additional treatment is necessary to further reduce this level down to the groundwater 

discharge standard of 0.04 ug/L. For a packed tower air stripper to achieve the desired removal, 

an additional 150 feet of packing would be needed, making this option infeasible. Instead, 

residual levels of 1,2,3-TCP in the air stripper effluent would be further treated using liquid 

phase GAC down to the groundwater discharge standard of 0.04 ugll. Assuming an influent 



concentration of 1 mg/L of 1,2,3-TCP to the GAC filter units, annual consumption of liquid 

phase caroon is estimated to be on the order of 3,000 pounds per year. 

Because 1,2,3-TCP is not readily strippable, a high air to water flow ratio on the order of 

approximately 150:l would be needed. With a groundwater flow rate of 65 gpm, the air flow 

rate would be roughly 1,300 feet per minute ( c h ) .  Based on the anticipated contaminant 

loading rate in the groundwater and the air flow rate needed for air stripping, the concentration of 

1,2,3-TCP in the off-gas from the air stripper is expected to be below the NYS Air Guide 1 

Annual Guideline Concentration of 140 g/m3 for this compound. Therefore, treatment of the air 

stripper off-gas would not be required. 

Periodic monitoring of groundwater would be conducted to observe groundwater cleanup 

progress and to ensure capture of the contaminant plume. Sampling of influent and effluent 

groundwater would also be conducted to monitor treatment performance and effluent 

compliance. 

Compliance with New York State Standards, Criteria, and Guidelines (SCGs) - 

Collection and treatment of the on-site groundwater plume will achieve ARARs for on-site 

groundwater, and off-site groundwater would eventually achieve ARARs via further dilution and 

natural attenuation. Any portion of the plume not captured by the groundwater treatment system 

would eventually achieve ARARs via further dilution and natural attenuation. The treatment 

I options evaluated are capable of reducing VOC concentrations to meet groundwater discharge 

standard for 1,2,3-TCP as stipulated in 6NYCRR Part 703.6. Groundwater remediation for 

I aquifer rehabilitation is consistent with federal and NYS groundwater protection strategies. 

I In order to discharge treated water to the ground, a State Pollutant Discharge Elimination 

System (SPDES) permit must be obtained. Groundwater discharge limits under the SPDES 

m permit will be established based on the groundwater effluent standards stipulated in 6NYCRR 

Part 703.6. At a minimum, monthly monitoring and reporting will be required for the discharge 

I of treated effluent to groundwater. 



This remedial action alternative, regardless of which treatment option is selected would 

be effective in reducing the concentrations of 1,2,3-TCP in groundwater to meet NYS 

groundwater discharge standards. 

Overall Protection of Human Health and the Environment - This alternative provides an 

additional level of protection to human health and the environment thorough aquifer 

rehabilitation. With the implementation of active groundwater remediation, the potential risk 

posed to the Carleton Avenue well field by the MacKenzie site plume would be alleviated. 

Short-Term Effectiveness - Implementing groundwater collection and treatment would 

pose no short-term risk to the public or environment, and would be effective in establishing 

control of plume migration. Both treatment options (liquid phase GAC or air stripping with 

GAC polish) can be operated safely. 

Operation of the air stripper will generate a vapor phase emission to the atmosphere. 

However, it is not expected that vapor phase controls would be required. VOC emission rates 

from the air stripper will be relatively low and should not impact air quality in the surrounding 

community. 

Long-Term Effectiveness and Permanence - Groundwater pump and treat provides 

hydraulic control of the plume preventing contaminated groundwater from migrating further off- 

site, and from migrating towards the downgradient SCWA public well field. This remedial 

approach provides for long term protection to the public, as well as protection to the environment 

through aquifer rehabilitation. Both treatment technologies (liquid phase GAC or air stripping 

with GAC polish) are considered permanent solutions since contaminants will be removed from 

the groundwater media. 

Reduction of Toxicity, Mobility, and Volume of Contaminants - Capture of contaminated 

groundwater would reduce the overall mobility of contaminants in the groundwater matrix. With 

active aquifer rehabilitation, contaminant concentrations in the groundwater will continue to 

decrease. Use of GAC will generate a waste stream requiring periodic regeneration. Because air 



emission control is not anticipated, air stripping would generate no wastes (e.g., spent vapor 

phase carbon) requiring further treatment or disposal. 

Implementability - This alternative involves the installation of extraction wells, 

underground piping, treatment system, and leaching pools or diffusion wells. Installation of the 

groundwater recovery wells would utilize conventional well drilling and construction methods. 

Contractors and materials are readily available. Similarly, process equipment for air stripping, 

and liquid vapor phase carbon is also readily available and easily installed and operated 

Because the groundwater recovery wells will be located off of the MacKenzie site, 

property would need to be identified for the installation of the extraction wells. Below grade 

collection piping would need to be installed to convey the water back to the MacKenzie site for 

treatment. Permission would be required from private property owners and/or municipal 

authorities to install the extraction wells and collection piping on private property or along public 

right-of-ways. 

Both GAC and air stripping generally require little maintenance. Because of naturally 

occurring iron in the groundwater, iron scaling may cause fouling of the packing material in the 

stripping tower, requiring periodic shutdown of the stripper so that the packing material can be 

cleaned. Use of GAC would require frequent testing of the effluent stream to monitor for carbon 

breakthrough. The activated carbon, after reaching its adsorptive capacity, would need to be 

I regenerated. Because on-site carbon regeneration is not cost effective for the MacKenzie site, 

off-site carbon regeneration would be necessary. 

I 

Cost - Order of magnitude cost estimates for carbon adsorption (Groundwater Alternative - 

I 4A), and for air stripping with GAC polish (Groundwater Alternative 4B) are presented in Tables 

8-9 and 8-10, respectively. The present worth (assuming 15 years of operation, at 5%) for these 

I two treatment alternatives are $2,599,557 (Groundwater Alternative 4A) and $2,445,854 

(Groundwater Alternative 4B). These estimates include capital costs associated the extraction 

I wells, the treatment system including mechanical equipment, treatment shed, electrical, piping 

and controls, and construction of an on-site recharge system. Annual O&M costs include 

I 



maintenance and upkeep of the treatment system, GAC replacement, utilities, operating labor 

and groundwater monitoring, which reflects monthly effluent monitoring, semi-annual 

groundwater sampling, analysis and reporting over a 15-year period. 

8.5.2.5 Alternative 5 - In-Situ Chemical Oxidation 

This alternative would treat groundwater in-situ through the injection of process 

chemistry beneath the groundwater table to create a treatment zone. In-situ chemical oxidation 

can be conducted on any organic compound if sufficient energy is created to initiate and sustain 

the reaction, with sufficient retention time. These reactions are generally completed in very short 

time periods. 

One of the emerging technologies in the forefront of in-situ chemical oxidation treatment 

is the CleanOx process that uses hydrogen peroxide to produce hydroxyl radical in the presence 

of ferrous iron which acts as a catalyst. The initial hydroxyl radical generating reaction is known 

as Fenton's reaction. The hydroxyl radical is a significantly stronger oxidizing agent than ozone 

or hydrogen peroxide. It readily reacts with organic and other oxidizable compounds. Hydroxyl 

radicals are formed which in turn oxidize the chlorinated organic contaminants, resulting in 

carbon dioxide, water and free chloride radicals. The effectiveness of this technology would be 

dependent on the absence of "scavengers" in the aquifer. The process chemistry is not selective 

in the oxidation process and chemistry can be consumed by the "scavengers" in the aquifer prior 

to eradicating the contaminants. 

This treatment method entails the injection of a pH adjusting agent, a ferrous catalyst and 

hydrogen peroxide into the aquifer. During application, the process undergoes an exothermic 

reaction within the aquifer and may result in a volume expansion and the generation of steam and 

carbon dioxide within the aquifer. Across the site where the reaction takes place, the heat that is 

generated is absorbed by the groundwater resulting in a slight increase in the groundwater 

temperature. The exothermic nature of the reaction and the high heat capacity of water 

necessitate that the process solution be injected below the groundwater table. The volume 

expansion and heat generated from the exothermic reaction results in a pressure front 



surrounding the injection points. This induced pressure assists in the migration of the process 

chemistry to the sites of dissolved contaminants. On contact with the process chemistry, the 

chlorinated organic contaminants are oxidized, resulting in carbon dioxide, water and free 

chloride radicals. A rapid rate of destruction of the dissolved contaminants will preclude the 

need for hydraulically controlling groundwater. 

Generally this technology is utilized to treat an entire groundwater contamination area. 

However, because the majority of the plume has migrated off-site and is present under residential 

properties and structures, this limits the ability to inject chemistry throughout the plume. 

Instead, two injections would be applied to create a treatment curtain of chemistry to oxidize 

contaminants as it migrates through. Based on the current plume configuration, two injection 

well networks would be installed. E x h  treatment system would be comprised of eight (8) 

injection well clusters screened at 60 feet to 80 feet and at 80 feet to 100 feet below grade. Since 

the injection wells would be exposed to process chemistry, the screen and riser of each well 

would be constructed of stainless steel material. These wells would be installed at approximately 

35 feet on center and each well is estimated to have a treatment radius of 20 feet. This spacing 

provides a 15% overlap of the radius of influence for each well. The location of the two 

injection networks is shown on Figure 8-6. 

It is estimated that groundwater velocity in this area to be approximately 0.9 feetlday. 

Applying a retardation factor of 3.28, contaminant velocity is estimated at 0.27 feetlday. Based 

a on this, a chemical injection schedule of approximately 3 injections per year is anticipated. The 

estimated time of travel for the dissolved groundwater plume to travel between the two injection 

I networks is 7 to 8 years, resulting in an estimated 24 applications of the process chemistry. This 

estimation assumes that the source area feeding the dissolved plume has been remediated. 

a Therefore the cost for this alternative has been based on 8 years of periodic injections. 

1 Bench scale treatability testing should be performed to characterize and evaluate the 

effects of the reaction chemistry on site groundwater quality. Based on the results of the bench 

I scale treatability tests, pilot scale transitory tests would be performed on-site to develop 

empirical data and relationships between the groundwater chemistry and hydrogeology. This is 



typically a small scale application of the oxidation chemistry into a limited area of the site, 

followed by groundwater monitoring to assess the results of the reaction over time. The on-site 

pilot phase data will identify the selected chemistry to be used for full scale injection, as well as 

the locations and amounts of injected chemistry per injection location. 

Compliance with the New York State Standards, Criteria, and Guidelines (SCGs) - 

Through the use of this groundwater remedial alternative, SCGs for groundwater on-site and 

groundwater downgradient of the injection well network will be achieved. The residual 

concentrations in groundwater downgradient of the furthest downgradient injection network 

would eventually achieve SCGs via additional dilution and natural attenuation. Aquifer 

restoration is consistent with federal and NYS groundwater protection strategies. 

Overall Protection of Human Health and the Environment - This alternative provides an 

additional level of protection to human health and the environment thorough aquifer 

rehabilitation. With the implementation of the in-situ chemical oxidation, the potential risk 

posed to the Carleton Avenue well field by the MacKenzie site contaminant plume would be 

reduced. 

Short-Term Effectiveness - The potential can exist for site workers and residents from 

the community to be exposed to some of the hazards associated with chemical injection. These 

risks can be effectively minimized through administrative and engineering controls taken during 

field activities. This treatment method requires the transportation and handling of chemicals (i.e. 

a dilute acid, a ferrous catalyst and hydrogen peroxide) at locations in a residential 

neighborhood. Risks associated with chemical transportation and usage can be safely managed 

by limiting handling of chemicals to properly trained workers. Health and safety plans and 

contingency plans would need to be in place, including coordination with local public safety 

agencies (e.g., police, fire department). However, injection of chemistry into the aquifer results 

in an exothermic reaction generating significant heat and pressure. Although the depth to 

groundwater is approximately 45 feet below grade, there may be basements and underground 

utilities that are within 30 feet of the zone of injection. The risk to and potential for impact to 

thcse structures must be thoroughly evaluated prior to any implementation. The generation of 



heat and pressure resulting from exothermic reactions could pose a potential risk to nearby 

structures. 

Long-Term Effectiveness and Permanence - This remedial alternative provides for long 

term protection to public health and environment through the rehabilitation of the aquifer. The 

contaminants are completely oxidized in the aquifer without creating toxic transformation 

byproducts. Treatment of the plume prevents contaminants from migrating towards the SCWA 

well field. A groundwater monitoring program would be implemented to assess the effectiveness 

of the remediation. 

Reduction of Toxicity, Mobility, and Volume of Contaminants - Through the creation of 

a treatment wall, contaminated groundwater will be remediated at a downgradient location. This 

will reduce the overall mobility, toxicity and volume of contaminants in the groundwater matrix. 

Organic contaminants in groundwater are oxidized to produce non-toxic byproducts consisting of 

carbon dioxide, water and free chloride radicals. With the destruction of contaminants, dissolved 

concentrations in groundwater will continue to decrease with time. There are no associated 

waste streams associated with this technology. 

Implementability - This alternative would require the installation of injection well points 

to target the zone of contamination. Installation of the injection wells would utilize conventional 

well drilling and construction methods. Contractors and materials are readily available. 

Patented equipment andlor proprietary chemicals are required for implementation of this 

remediation technology. Because the injection wells will be located off of the MacKenzie 

property, land would need to be identified for the installation of the wells. Aside from the 

periodic injections and groundwater monitoring, maintenance requirements are minimal. 

Because 1,2,3-TCP has not been widely studied relative to in-situ oxidation, bench scale 

testing and full-scale pilot testing should be performed. Also, the risk posed to subsurface 

structures resulting from heat and pressure generated from the chemical reactions must be 

thorough evaluated prior to proceeding with any field applications. 



Cost - Order of magnitude cost estimates for this treatment technology are presented in - 

Table 8- 1 1. The present worth (assuming 24 injections over ; rears, at 5%) for this treatment 

alternative is estimated at $2,050,922. These costs include capital costs associated with injection 

well installation, laboratory bench test, site pilot test, and full-scale remediation. A total of 24 

injections have been budgeted over an 8 year period. Groundwater monitoring, which reflects 

semi-annual groundwater sampling, analysis and reporting is presented for an 8-year period. 

8.6 Recommendations for Remedial Action 

The objective of the MacKenzie Feasibility Study (FS) was to develop, screen and 

evaluate appropriate remedial actions, which are protective of human health and the environment 

through the reduction of contaminant toxicity, volume and mobility. Table 8-12 provides a 

summary of costs associated with the technologies presented in Section 8.5. 

The selected remedial technology for soil is Soil Alternative 4 - Soil Vapor Extraction 

with Thermal Enhancement. This alternative, along with Soil Alternative 2 - Excavation and 

Disposal, is protective of human health and the environment, and capable of meeting the SCGs. 

Soil Alternative 4 is the most cost effective and was therefore selected based on cost. Chemical 

characteristics associated with this compound, specifically a low Henry's constant and vapor 

pressure, make this compound less than ideal for volatilization. Case histories involving 

remediation of 1,2,3-TCP are not readily available since this compound is not a typical site 

contaminant. The only case history identified relative to the remediation of 1,2,3-TCP using 

SVE was for the Tyson's Dump Federal Superfund Site in Merion Township, Pennsylvania. 

According to the remediation contractor, 1,2,3-TCP was readily removed utilizing SVE outfitted 

with several enhancements including soil heating. Therefore, since a very limited soil 

remediation history associated with this compound is available, we recommend that pilot testing 

be performed to confirm the effectiveness of a thermally enhance SVE system in removing 

1,2,3-TCP from the unsaturated soil column. If through pilot testing the SVE system is 

determined not to be efficient, the excavation and disposal alternative (Soil Alternative 2) should 

be implemented. 



The selected remedial alternative for groundwater is Groundwater Alternative 2 - 

Groundk~dter Treatment by 111-Situ Air Sparging with Ozone Injection (c-spargeTM Method). 

This alternative along with Groundwater Alternative 4A - Groundwater Extraction and 

Treatment using Liquid Phase Carbon, and Groundwater Alternative No. 4B - Groundwater 

Extraction and Treatment via Air Stripping and Liquid Phase Carbon polishing, is protective of 

human health and the environment and is capable of meeting the SCGs. As presented in the 

feasibility study, groundwater monitoring would be conducted at existing monitoring wells to 

observe groundwater cleanup progress and ensure the hydraulic capture and treatment of the 

contaminant plume. Groundwater Alternative 2 is the most cost-effective as compared to the 

other groundwater treatment alternatives. Because 1,2,3-TCP is not a common site contaminant, 

coupled with the newness of this treatment technology, there has been no studies performed 

specific to the treatment of 1,2,3-TCP using ozone. However, because this compound has 

similar chemical characteristics as 1,1,1-trichloroethane and propane, both of which are readily 

stripped and oxidized by ozone, this treatment method should be effective on 1,2,3-TCP. As 

with the soil remediation program, we recommend a pilot test be performed to confirm the 

effectiveness of in-situ air sparge system with ozone injection in chemically oxidizing 1,2,3-TCP 

in groundwater. If through pilot testing this treatment alternative is determined not to be 

efficient, the pump and treatment with air stripping followed by liquid phase carbon alternative 

(Groundwater Alternative 4B) should be implemented. 

In summary, the two recommended alternatives for soil and groundwater are: 

Soil Alternative 4 - Soil Vapor Extraction with Thermal Enhancement 

Groundwater Alternative 2 - Groundwater Treatment by In-Situ Air Sparging with 

Ozone Injection (c-spargeTM Method) 

Pilot 

design. 

testing is recommended for both remediation alternatives prior to proceeding with 
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TABLE 2.1 

MACKENZIE CHEMICAL 

SAMPLE MATRIX CHART 

NYSDEC-Approved Lab 
TCL VOCs TCLSVOCs TCL PeNpC%s TAL Metals 

9 9 9 9 

6 2 2 2 

Notes 
So11 samples from on-slte dramage structures. 

Surface so11 samples collected on slte 
So11 samples collected adjacent to waste la~oons 

Sample 
Designator 
DS-2 (25') 

SS-I (0-4') 
WL- 1 (8') 

c , .  

Type 
Subsurface 

Surface 

Subsurface 

Total Samples Mobile Lab, 

Total Soil Samples per Analysis: bb 5 1 15 15 15 15 

Matrix 
So11 
So11 
So11 

Analyzed 
29 

3 1 
6 

T O .  VOCs 
20 

3 1 

Total Groundwater Samples per Analysis: 72 39 33 20 20 20 

So11 Gas A I ~  I AS#] (5') 1 I2  12 I A I ~  samples from so11 gas locahons bgs 
Total A i r  Samples per Anallsis: 12 I2 

3 7 

2 

6 6 6 6 

13 
10 10 10 10 
4 4 4 4 

Groundwater samples off-slte vla geoprobe 
Groundwater samples off-s~te vla dnl l  r lg  
Groundwater samples from off-s~te MW's 
Groundwater samples from on-slte MW's 

L lqu~d  samples collected as per NYSDEC 

43 
13 
10 
4 

2 

VP-2 (80') 
HP- I ( 120') 

0s -#  I D 
MCMW-# I 
DS- 12-p~pe 

Vertlcal Profile Well 
Hydropunches 

Momtorlng Well 
Monltor~ng Well 
M~scellaneous 

Groundnaler 
Groundwater 
Groundwater 
Groundnaler 

L ~ q u ~ d s  



TABLE 2.2 

MACKENZIE CHEMICAL 

MONITORING WELL CONSTRUCTION DETAILS 

MCMW-1 1 April 29. 1992 1 On Site 1 45-65 1 65.0 1 90.33 1 92.34 1 51.76 
-- - -- - 

MCMW-2' April 21, 1992 On Site 45-65 65.0 N A N A N A 

MCMW-3 April 22. 1992 On Site 45-65 65.0 89.00 88.51 48.14 
- - - 

MCMW-4 April 24, 1992 On Site 45-65 65.0 89.24 91.21 50.93 

MCMW-5 April 27, 1992 On Site 45-65 65.0 89.40 90.17 49.83 

0s-1 D December 10,1998 Off Site 160-1 50 160.0 80.68 80.41 42.12 

0s-2s December 23, 1998 Off Site 60-50 60.0 79.89 79.50 40.18 

05-21 January 5, 1999 Off Site 130-1 20 130.0 79.99 79.68 40.31 

OS-2D December 15, 1998 Off Site 160-150 160.0 79.90 79.66 41.20 

0s-3s January 7, 1999 Off Site 60-50 60.0 87.45 87.06 46.86 

0s-31 January 4,1999 Off Site 120-110 120.0 87.39 87.07 46.86 

0s-3D December 16, 1998 Off Site 158-148 158.0 87.34 87.1 1 46.96 

0s-4D December 22, 1998 Off Site 155-145 155.0 78.41 78.01 39.27 

0s-5s January 7,1999 Off Site 60-50 60.0 89.86 89.56 48.90 

0s-5D January 6, 1999 Off Site 150-140 150.0 89.65 89.39 48.79 

' = The area around MCMW-2 has been regraded and well could not be located. 



SAMPLE ID 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
I, l -Dichloroethene 
Methylene Chloride 
trans-l,2-Dichloroethrne 

I ,  l -Dichloroethane 
cis-1.2-Dichlororthene 
Chloroform 
1,  I, I -Trichloroetl,.,ne 
Carbon Tetrachloride 
1,2-Dichlorocthane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
cis -1,3-D~chloropropene 
trans - l,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethylene 
Dibrornochlorornethane 
Bromoform 
1,1,2,2,-Tetrachloroethane 
1,2,3-Trichloropropane 
Acetone 
MEK 
Benzene 
MIBK 
Toluene 
MBK 
Chlorobenzenc 
Ethylbenzene 
M&P X\ lene 
0- Xylene 
Styrene 

TABLE 1.1 

MACKENZIE CHEMICAL SITE 

SOIL SAMPLES 
VOLATILE ORGANIC COMPOUNDS - MOBILE LABORATORY 

IVO TES: 

' - Indicates depth below ground surCace 

'- Recommended So11 Cleanup Object~ves rel'rrenced liorn NYSDEC Division Technical and Adrninistrat~ve 
Gu~dance Memorandum. Deterrn~nation of Soil Cleanup Objectives and Cleanup Levels (-1.95) 

D - Indicates a secondary dilutlon factor used for analvsis 
NA - Recommended Soil Cleanup Objectwe not established 



TABLE 4.1 (con't) 

MACKENZIE CHEMICAL SITE 

I, l -Trichloroelhane 
arbon Tetrachloride 
2-Dichloroethane 

hlol-obenzenc 

SOIL SAMPLES 
VOLATILE ORGANIC COMPOUNDS - MOBILE LABORATORY 

I - Indicates depth bcliw pound sudace 

Recommended Soil ('leanup Olyecr~ves reltrcncell from SYSDEC Div~s~ol l  Tcchn~cal and Admini.slra~lvc 
Guidance fvlernorandum: Detcrm~nation of So11 Cleanup Dhjrclivrs and ( 3 e ~ n u p  Levels (1 95). 

D - Indicates a seconddn dilution Oclor used for analysis 
NX - Rccommcndcd Soil Cleanup Olrjcctive not cswblishcd 



SAMPLE ID 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
I, l -Dichloroethene 
Methylene Chloride 
trans - l,2-Dichloroethene 
I, l -Dichloroethane 
cis -1,2-Dichloroethene 

Chloroform 
I, I,  l -Trich;oroethane 
Carbon Tetrachloride 
1.2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
cis -1,3-Dichloropropene 
trans -l,3-D~chloropropene 
1,1,2-Trichloroethane 
Tetrachloroethylene 
Dibromochloromethane 
Bromofonn 
1,1,2,2,-Tetrachloroethane 
1,2,3-Trichloropropane 
Acetone 
MEK 
Benzene 
MIBK 
Toluene 
MBK 
Chlorobenzene 
Ethylbenzene 
M&P Xylene 
0- Xylene 
Styrene 

TABLE 4.1 (con't) 

MACKENZIE CHEMICAL SI I c 

SOIL SAMPLES 
VOLATILE ORGANIC COMPOUNDS - MOBILE LABORATORY 

NOTES: 

' - Indicates depth below ground surhce 

'- Recommended Soil Cleanup Objectives referenced from NYSDEC Division Technical and Admin~stratlve 
Guidance Memorandum: Determination of Soil Cleanup Objectives and Cleanup Levels (4 '95).  

D - Indicates a secondary dilutlon factor used for analysis 
NA - Recommended Soil Cleanup Objective not established 
E - Indicates an estimate value, instrument calibration was exceeded. 



M4CKENZIE ClIEhllCAL SITE 

SOIL SAXlPLES 
VOLATILE ORGANIC COIlPOllKDS 

,COTES. 

I - Recommended Sol1 Cleanup Objectives referenced from NYSDEC Dlblrlon Technical 
and Admm~stratlve Culdance Memorandum 
Deterrnlnatlon o f  So11 Cleanup Objectwes and Cleanup Lebels (4195) 

D - Indicates a secondar) dllutlon factor used for anallsls 
N A  - Recommended So11 Cleanup Objective not established 

NYSDEC 

RSCO~ s 
N A  
N A  
100 
N A  

1,900 
400 
100 
250 
100 
NA 
250 
300 
300 
800 
N A  
600 
100 
700 
N A 

NA 
N A  
N A  
N A 

N A  
300 
1400 
N A  
1700 
600 
N A  
600 
400 
KA 
N A 
N A 

-3400 
N 4 

N A 

N A 
60 

IT00 
5500 
S A 
NX 
U 

N A 

N A 

NA 
N A 
N A 
N A  
N A 
N A 

SAMPLE I D  

PARAMETERS - (uglkg) 
D~chlorod~fluoromethane 
Chloromethane 
Vlnyl Chlor~de 
Bromomethane 
Chloroethane 
I. I-Dlchloroelhene 
Methvlene Chlorlde 
rruns -1.2-D~chloroc~hene 
I .I -D~chloroethane 
2.2-Dlchloropropane 
c1.s - I,?-D~chloroethene 
Chloroform 
Bromochloromethane 
I. I. I-Tr~chloroethane 
I ,I -D~chloropropene 
Carbon Tetrachloride 
I .?-D~chloroethane 
Tr~chloroethene 
I ,?-Dlchloropropane 
Bromod~chloromethane 
Dlbromomethane 
o r  -1.3-Dlchloropropene 
/runs - 1.3-Dlchloropropene 
1.1.2-Tr~chloroethane 
1.3-Dlchloropropane 
Tetrachloroethene 
D~hromochloromethane 
Chlorobenzene 
I .I ,I 2-Tetrachloroethane 
Bromoform 
1, I .2.?-Tetrachloroethane 
1.2.3-Tr~chloropropane 
rn-D~chlorobenzene 
p-D~chlorobenzene 
o-D~chlorobenzene 
1.2.4-Tr~chlorobenzcnc 
I ltuachlorobutadad~ene 
1.2.3-Trlchlorobrn7ene 
Methyl ten Butyl ether 
Benzene 
Toluene 
1 3 h  lbenzene 
rn-Xylene 
p-Xblenc 
o-X> lme 
Stryne 
lsoprupylbcnzsnc (Cumens) 
n-Propylbenzene 
Bromobenrene 
1.3.5-Tr1merhylbenzene 
o-Chlorotoluene 
p-Chlorotoluene 
tert Bul>lbenzene 
1.2,4-Tr~methylbenrcne 
sec-Burylbenzene 
p-lsopropyltoluene (p-Cyrnene) 
n-But).lbenzene 

LNapthalenc 

SS-100 

< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
(I 

< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
CI 
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
<I 
< I  
<I 
< I  
< I  
l 

<I  
< I  
i l 
< I  
- I 

c I 
; I 

( 1  
': 1 
< I  
< I  
c I 
< I  
< I  
< l 
-:I 
< 1 
c l 

I O - A U P - ~ ~  

SS-200 

< I  
< I  
< I  
C I 
<I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
c 1 
< I  
< I  
< I  
i I 

I 
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
- I 
. I 
<I  
( I  
- I  
I 

~ I 
,. I 
' 1  
0 
.. I 

I 
I 

" I 
I 

,. I 
i l 
.' I 
'.I 
I 

c I 
< I  
< I  
< I  
c I 
< I  

SS-300 

< I  
< I  
< I  
c I 
c I 
< l 

.: 1 
< I  
< I  
< I  
.r l 
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
.: I 

<I  
< I  
< I  
<I 
< I  
< I  
< I  
< I  
< I  
< I  
< I  
< I  
<I 
<. I 
< I  
.: I 
*I 
i 1 
~. I 
'- l 
(I 
i l 
~ I 
- I  

I 
.:. I 

c I 
< I  
/I 
.: I 
.: I 
< I  
< I  
< I  - 1 
i l 
.- I 

SS-400 

< I  
< I  
< I  
< I  
< I  
< I  
< I  
<I 
< I  
< I  
< I  
< I  
< 1 
< I  
< I  
< I  
I 

<I  
< 1 
< I  
< I  
< I  
< I  
-1 
< I  
< I  
c l 
< I  
< I  
< I  
< I  
I 

< I  
.: 1 
< I  
< I  
< I  
CI 
< I  
< I  
/I 
< I  
< I  
~ I 
l 

C I 
< I  
< I  
/ 1 
< I  
< I  
< l 
< 1 



TABLE 1.1.2 

SlACKESZIE CHEMICAL SITE 

PARAMETERS Iuglkg) 

Phenol 

bls(1-ChloroethkljElher 

2-Chlorophenol 

I ,3-D~chlorobenzene 

1.4-Dlchlorobenzene 

1.2-D~chlorobenzene 

2-Methylphenol 

2.2'-oxyb~s( I -Chlaropropane) 

4-Methylphenol 

N-N~troso-dl-n-propylam~ne 

Hexachloroethane 

Ntlrobenzene 

lsophorone 

2-Nltrophenol 

2.4-D~methylphenol 

bls(2-Chloroethoxy)Merhane 
2.4-D~chlorophenol 

1.2.4-Tr~chlorobenzene 

Naphthalene 

4-Chloroanll~ne 

Hexachlorobutad~ene 

4-Chloro-3-Methylphenol 

2-Melhylnaphhalene 

Hexachlorocyclopentadlene 
1.4.6-Tr~chlorophenol 

2.4.5-Tr~chlorophenol 

2-Chloronaphthalene 

2-N11roantlme 

Dtmethylphthalate 

Acenaphthylene 

1.6-D1ntirotoluene 

3-N~troan~l lne 

Acenaphthene 

I.4-D1n~trophenol 

4-N~trophenol 

Dlbenzofuran 

1.4-D1n1trololuene 

Dterhylphlhalate 

4-Chlorophenvl-phenr lether 

Fluorene 

4-P;~trosn1l~ne 

1,6-Dtn1tro-2-Methvlphenol 

S-S~trorodtphenvlamlnc 

l.Bromophenyl-phenylcther 

llerachlurobenzene 

Pentachlorophenol 

Phenanthrene 

\nthracene 
Carbuole 

DI-n-butylphthalate 

Fluoranthene 

Prrenc 

Bunlbcniylphthalate 
3.3'-Dlchlorobenr\dlnc 

Benzola)anlhracrne 

Chrysene 
bts(?-Elh,lhelrvl)phthaI~re 
Dl-n-octylph~halate 

Benrolb~fluoranlhene 
Benrolk)fluoranthene 

Benzo(a)pyrene 

Indenot l 2.1-cd)pvrrne 

D~brnrola.h)anlhracene 
Benzoly.h.i)penlene 

350 U 30or M D L  

350 U N A  

350 U 800 

350 U N A  

350 U N A  

350 U N A  

350 U l 0 0 o r  M D L  

350 U N A  

3 5 0 U  900 

350 U N A  

350 C %A 

350 C 200 or M D L  

350 U 4,400 

350 C j 30o r  M D L  

3 5 0 U  U A  

350 U N A  

350 U 400 

350 L: N A  

350 U 13,000 

350 U 2 0 o r  M D L  

150 L' NA 

350 U 240 or .UDL 

350 U 36,400 

3 5 0 U  S A  

350 U S 4  

880 ti 100 

350 U $ 4  

880 U 430or U D L  

I 5 0  U 2.000 

350 U 41.000 

350 U 1,000 

880 U 5OOor M D L  

I 5 0  U 50.000 

880 U 200 or XIDL 

880 U 100or M D L  

350 ti 6.100 

350 ti Y h  

150 L' 7.100 

350 U S 4  

?50 C 50.000 

880 U Y-1 

880 U X 1 

350 L '. 1 

350 L '..4 

150 L 410 

880 C 1000 or \!DL 

73  J 50.000 

150 L 50 000 

150 C v 4 
351) C 8100 

l o0  J 50.l1011 

120 J SO 000 

350 C 5U.000 

150 C '.A 

7 4  J 224 or \!DL 

I I 0  J 4 i! i! 

130 1 50.000 

350 ti 50.000 

95 J 224or hlDI. 

7 5  J 224 or M D L  

I - Indicates depth belo* ground surface 

'- Recommended Sail Cleanup Ob]cctt\es referenced from SYSDEC Dcws~on Techn~cal and Adm~nlstrat lre 

Gutdance hlcrnorandurn Determ~nauon o f  Sol1 Cleanup Oblecri\es and Cleanup Levels (4'95) 

I - DS-XX represcntj bltnd dupltcate of DS-13, 10 fi 
J - lndtcates an emmaled %due 

D - lnd~cares a secondary d~lutfon factor used for analys~s 

U - lndlca~es compound was andyred Tor bur MI detecred 

N A  - So11 Cleanup Objectl\e not establ~shed 

M D L  - Method Delectlon L m t  



Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

SS- 100 

TABLE 4.1.3 

MACKEhZIE CHEMICAL SITE 

SOIL SAMPLES 
TAL METALS 

CONCENTRATIONS OF CONCERN ' 
RSCO A EUS BG 

3 3,000 
NI A 

3 - 1 2  
15 - 600 
0 - 1.75 
0.1 - I  

130 - 35,000 
1.5 - 40 
2.5 - 60 

1 - 5 0  
2,000 - 550,000 

200 - 500 
100 - 5,000 
50 - 5,000 
0.00 1 - 0.2 

0.5 - 25 
8,500 - 43,000 

0.1 - 3.9 
NI A 

6,000 - 8,000 
NI A 

1 - 300 
9 - 5 0  
NIA 

NOTES: 

' - Recommended Soil Cleanup Objectives referenced from NYSDEC Division Technical and Administrative 
Guidance hlemorandum: Determination of Soil Cleanup Objectives and Cleanup Levels (4195). 

A - Recommended Soil Cleanup Objective. 

- Eastern United States Background levels. 
SB - Site Background, refer to EUS BG. 
U - Indicates compound was analyzed for but not detected. 
B - Indicates analyte was found in method blank. 
R - Duplicate analysis not within control limits 
NIA - Recommended Soil Cleanup Objective not established 
NR - Analyte not required 
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TABLE 4.8 

hIACKENZIE CIIEXIICAL SITE 

WASTE LAGOOX - SOIL SAMPLES 
SEMI-VOLATILE ORGANIC COhtPOUhDS - ANALYTICAL LABOR4TORY 

' - Inhcates depth below pound s o r i ~ ~ e  

I 

350 U 30 or MDL 
350 U NA 
310 U 800 
310 U NA 
310 U NA 
310 U NA 
3>O U I00 or LlDL 
350 V NA 
3 0  U 900 
350 C KA 
350 U NA 
350 U 200 or hlDL 
350 U 4,400 
35U V 1 3 0 o r  MDL 
350 C: NA 
350 U NA 
!50 U 400 
350 U NA 
350 U 13.000 
350 U 220or hlDL 
350 U NA 
310 U 240 or M D i  
350 U 36.400 
350 U NA 
350 U N.4 

880 U 100 
350 Ll NA 
880 U 430 or MDL 
150 U 2,OUO 
350 U 41.00U 
350 U I.000 
880 U 500 or MDL 
350 U 50,000 
XXO UJ 200 or MDL 
X X Y  V 100 or MDL 
331 I: 6,200 
350 C N A  
350 1: :,I00 
35il N A 
irCl 1 i 50.000 

XXO U NA 
XXU U >1A 

I ,  7lla.j N A  
350 U NA 
35,) U 410 . . 

X X ' ~ l  L INUd or hiD 
129 J W,000 
35,) IJ 5LI,UVU 
350 U N A  
150 L X.100 
351) J 50.01)O 
360 50,000 
35 J 50,000 

350 U NA 
I "  J 224 nr LID1 
210 J 400 
350 IJ 50,OUJ 

350 U 0 , 0 0 0  
3011 1 I?4  nr MDI 
0 J 224 or MD1 
2A0 J 61 or MDL 
88 J 3.200 
350 V I 4  cr hlDL 
78 J 50,OUO 

Phenol 
bu(2-Chloroethy1)Ether 
2-Chlorophenol 
1.3-D~chlorobenzcne 
1,4-Dichlorobcnlct1c 
1.2-D~chlorobcnrcne 
2-Methylphmol 
2.Z-oxyba(l-i?Joroprrrpa~e) 
4-Methylphmol 
N-N~rrosa-dl-n-p~-opylar~uie 
HexacNomelhane 
Nihobenzrne 
Isephorone 
2-N~hophenol 
?.A-Dunethylptieno\ 
bu(2-C1J~roethoxy)Melhane 
?,4-D1chlcropl~e:1ol 
1,2,4-Tnclbroben1cne 
Napl~rhalene 
4-Chloroanhne 
Hexachlorobutadm~c 
4.CNoro-3-Methylphenol 
2-hkthylnaphthalene 
Hexacldor~cyclopei1tade11r 
2.4.6-Tnchloropl~rllnl 
?,4,5-Tnchlorophannl 
2-Cldoronaphthalene 
2-N1bo&e 
DunethylpltLhalak 
Acenaphthylcnr 
2.6-Duuholohlenr 
I - N ~ h o a h t e  
Acenaphlhene 
2.4-Duut~uphan<~l 
?-Y~frophenoI 

' - Recommended Sod Claanup Ub~ccorcs refcremed fimn hYSDEC Dlmlon T<chn~cal and A d r m h d b v e  
U - Indcales cnnlpound u a  analyzed for but llilr dawcted 
J - lndrcales an eshmated value 
D - lndlcates a secondmy d u b o n  factor used ior analysis 
Nh - Sod Cleanup Ob~ccbve no[ cstabhhed 
MDI - Method Delechon Lmut 

Dtbmmfuran 
2.4-Duuhctnluene 
Diethylphlhalak 
4-CNoraphe~~yl-phci~yled~er 
Rucxr l r  
J-Ni!maULllir 
1.6-Duuho-2-LlsUiyIp11~11cl 
N-N~h~~sc,dlplicn).la~wis 
-I-Bro~ni~phs~i).l-pI~~~i~isd~cr 
H e r a c l i l o r c ~ b e r ~ z e ~ ~ ~  
P c n L ~ c i l l i ~ r ~ ~ p l i e ~ ~ ~ ~ l  
P h c n a i t l u e r ~  
Ar iduacr~~e  
CAI h.mde 
DI.I~-buIylphU~aldlr 
Flunrat~thcne 
r y m e  
ButylbrnzylphUial.dtc 
3,3'-D~cldi~robe1~ndu1r 
Heliur(a)u~IJudcc,tr: 
i l u y s c n s  
bsl2-Ethyhexyl)pliIJialate 
D ~ - ~ ~ - ~ ~ c r ) . l p l ~ U ~ ' d a t e  
Bznz~~(b)lluoraiUlene 
B c ~ i u ~ ( k ) l l ~ ~ ~ , r a n I ! ~ e ~ i e  
Bmm(a)p)Tenc 
IndcnN 1 ?.3-cd)pyreud 
D~be~~m(a .h)a iUuaccne  
Bcnzn(&h~)per)'le~ie - 



TABLE 4.9 

MACKENZIE CHEMICAL SITE 

WASTE LAGOON - SOIL SAMPLES 
PESTICIDESIPCBs - ANALYTICAL LABORATORY 

SAMPLE ID 

DEPTH OF SAMPLE ' 
PARAMETERS (uglkg) 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Eposide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulhn Sulfate 
4,4'-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 

Aroclor- 10 1 6 

Aroclor- 122 1 

Aroclor- 1232 

Aroclor-1242 

hmclor-I 1 4 8  

A r d o r - 1  254 

Aroclor-1 X U  

NOTES : 

- Indicates depth below grounll surface 

u 
u 
u 
u 

JPN 
J 
u 
u 
J 
P 
J 
u 
u 
u 
PJ 
u 
u 
u 
P 

N J 
u 
u 
u 
u 
u 
I! 

u 
l J  

NYSDEC 
RSCOf 

' - Recommended Soil Cleanup 0b.jectives referenced from NYSDEC Division Technical and Administrative 
Guidance Memorandum: Determination of Soil Cleanup Objectives and Cleanup Levels (4195) 

' - Recomrnended Sol1 Cleanup Objective reflects sum of all aroclors 
U - Lndicates compound was analyed for but not detected 
P - There is a greater than 25% ditkrence for detected concentrations between the two GC columns 

The lower of the two values is reported. 
J - Lndicates an estimated value. 
N - Indicates presumtavive elridence of a compound 
NA - Soil Cleanup Objective not established. 



TABLE 4.10 

MACKENZIE CHEMICAL SITE 

WASTE LAGOON - SOIL SAMPLES 
TAL METALS - ANALYTICAL LABORATORY 

PARAMETERS (mdkg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
,Cyanide 

NOTES: 
1 - Indicates depth be1011 ground surfilce. 

' - Recommended Soil Cleanup Objectives referenced from NYSDEC Division Technical and Administrative 
Guidance Memorandum: Determination of Soil Cleanup Objectives and Cleanup Levels (1195) 

.4 - Recommended Soil Cleanup 0bjectit.e. 
B - Eastern United States Background levels. 
U - Indicates compound was analyzed for but not detected. 
B - Indicates analyte was found in method blank. 
N/A - Recommended Soil Cleanup Objective not established 





TABLE 4.12 

hlACKENZIE CHEMICAL SITE 

ON-SITE MONITORING WELLS - CROUMWATER SAMPLES 
SEMI-VOLATILE ORGANIC COMPOUhDS - ANALYTICAL LABORATORY 

SAMPLE ID 
- 
4ChlW-J - 

12 U 
12 ti 
I2 U 
I? U 
12 ti 
I2 U 
I? U 
I2 U 
I? U 
I: U 
I? u 
1 2  U 
1: IJ 
I: U 
1 :  U 
1: U 
I? U 
1: U 
I? u 
I? U 
I? U 
I2 U 
I? u 
I:. L' 
2 U 
30 U 
12 U 
30 u 
I ?  U 
I2 U 
I2 U 
3 0  U 
I '  U 
30 U: 
I I,' 

I: U 
I2 U 
1' 1' 
1 1  C 
1: L 
311 1; 
381 I; 

I L 
I' L 
I I. 
? , I  L 
I: L 
I :  L 
1 '  L 
1: I .  
1 2  L 
12 1. 

1 1  1. 
12 1 
I :  L 
I2 L 
23 I 
I 2  1. 
I? L 
I2 I 
I 2  I 
12 I 
I? I 
12 I - 

I - MW-XX represents h h d  duphcatr cf MCMW-l 
'- Referenced from NYSDEC 'Fulal Express Tern- for Amendmen& to Title 6, Chapter X P a m  700-706', 3/98 
I - I ug/l standard apphes to the sum of all phmohc compounds 
U - Indicates compound war analyzed ror but not detected 
J - Indica~cs an e s h a t e d  value 
NA - Class GA Crnundwatcr Standard not rstahhshrd 
ND - Non-detectable 

NYSDEC 
W STAND. 





rABLE 4.14 

hlACKENZIE CIIE,ZIICAL SITE 

ON-SI 11: hlON1 I OKIU<; lC'EI.1.S - GR0t;NDWATEK SAhlPLES 

PARUIIF.TERS 
Aluminum 
Antimony 
.ArScrui 
Ranum 
BeqUiun~ 
Cadmium 
Calcrum 
C ' ~ W I N U ~  
C ~ b d l l  
Cnpper 
lrnn 
[Lad 
hlagncrium 
hlangar~cx 
hlcrcury 
Niclrl 
I'oLusium 
Scleruum 
Silvcr 
Sodium 
Ihallium 
Vanadium 
. . 
/Ins 
C'yanidc 
1 

4,2 10 3.6XX 
53.X 1: 53 X U 
2.6 U 2.6 U 
139 13 I60 U 
0.5u U 0.50 U 
4.3 1' 1 3 I J  

11,000 1?,?110 
6.6 11 0.6 U 
12.6 11 1 2 6  I1 
7 6  1,; I4 X B 

7,110 6.590 
10.6 7.1 

2.2111 1 1  , 4 0 1  1% 
3I)X 1x8 

0 . 0  1' 0.03 [J 

1 1 4  I! I 1 4  1J 
I,??O 11 ?.?00 15 
2 1  U ?.I U 
8.6 I I J  8 . 6  U. 

8,660 9.750 
0.80 u 0 x 0  u 
I0 X IJ I 0  X IJ 
0 2 5  J O? J 
1.4 I J  I 4  1 ' .  

I -  Referenced trnm NYSI)EV '1.i~l.d l:sprcb* Icmia lor Amcndrncnts to 'lidc 6. C'hapfcr S ~'JIIS 7110-706', 3j98 
' - h4W-SS  rcprcscnls b h d  duphcalc othlClr lW-l  

U - hdicaks  cnmpound w a  anal)ccd for but no1 dutccted. 
R - hdica~es  anatyc R.E found in method blank 
NA - C l m  G.4 Cnoundwalcr Standard not cshbhshcd 
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TABLE 4.17 

XtACKEhZIE CHEMICAL SITE 

VERTICAL PROFILE WELLS - GROUhDWATER SAMPLES 
SEMI-VOLATILE OKGL'iIC COMPOUhDS - ANALYTKAL LABORATORY 

VP-6 VP-8 VP-I0 

son I son I loon 

i 

I - Indxales deplh hrlcrw groond surface 

be(?-CNoroethyl)Ethcr 
2-Chlomphenol 
1.7-DuNoroberuene 
I.4-D1chloroberuenc 
I .2-D~cNorobe~lune 
?-Methylphenol 
2.2'-oxybsll-CIlor<~propane] 
4-Methylpllenol 
N-Niuos~~-&-n-pri~pyIar~u~e 
Hexacldort.etliane 
N~Uobenmie 
lsophoro~ie 
2.Niacphenrl 

?,4-Dunelhy$l1e11d 
h1s(2-(~hloroethi~x)Ih~eth11e 

?,4-D~chlorophenol 
1,2.4-Tnchlcri.bemne 
Naphlhalerie 
4-CllcrouuLr~e 
Hexachlarobnta&ene 

4-Chlorc-3-Methylplvl~ol 
2-Melhyhlaphthalene 
Hexachlorccycli~per~ud~e~le 
2.4,6-TncN~~ropl1elli.l 
2.4,)-Tncllomplie11~~1 
2-Chloronaphthalene 
2-N~Qoamhe 
Dunethylphhalate 
Acenaphthylene 
2.6-DmUotoluene 
3-NlQoaruhe 
Acenaphthene 

2.4-Dmhophe~iol 

4-N1h~phenol 
Dlbemfuran 
2,4-humntoluer1e 
D~ethylphthalate 
4-Chlomphcnyl-pl1~11yIeII1ir 
Ruorene 
4-Ntnoandme 
4,6-Duutm-2-~lcd~) Ij~h:~wl 
N-N~eosndipl~e~i?lar~~u~e 
4-Brom~~plienyl-pI1~11ylrll1tr 
Hexachl~~roberumc 

PentacNorophetii.I 
Phenantlirene 
AnUuacene 
C a r b a d e  
Di.n-b~rrylpliUisld~c 
Flunr;llitherie 
Pyrerie 
B~~tylber~r/lplit l idde 
3,~-D1ctdrrobe1mdu~e 
B e r u n ( a ~ ~ i d v a c ~ t ~ e  
Chrysene 
be(2-EU1yhexyl)pliI]1ala1~ 
Dl-n-oclylphthalale 
B e n u r ( b I l l u o r ~ ~ l h e ~ ~ ~  
Benzo(k)lluoraldierir 
Beludalpyrene 
hdeno( l.?,7-cd)pyrene 
Drbenz(a,B)antluaceris 
Benzo(g.h,~)per)-lene 

' - Referenced k o ~ u  NYSDEC 'Fmd Express T m n s  tiv Anendine l~u lo T~lle o, Cha>rcr H Pan< '00-q06. 719K 

I - I ugil standard apphes 1~ 01s sum 01-all plirwhc cmnpomdr 

' - DUP represerrb b h d  duphcate d V P - 2 ,  HO R 
U - [nd~cvrs conpound was mdyrcd far bul not darclcd 
J - Indicales an eshlndred vdue 
D - lr~&cales a secondary dduh0n factor u e d  b r  analysa 
B - lndrcaler andlyte w a  h u n d  rnmethnd blank 
NA - Class CA Groundwater Srandvd not estabhhed 
ND - Non-delectable 

- 
F B  

24-h'ov 
= 

I1 UI 
I1 UJ 
I I  UJ 
I I  UJ 
I I  UJ 
I I  UJ 
I1 UJ 
I I  UI 
I1 UJ 
I I  Ul 
I1 UJ 
I1 UJ 
I I  UJ 
11 UJ 

I1 IJJ 
I I  UI 

I I UI 
I1 UJ 
I1 UJ 
I1 UJ 
I I UJ 

I I  UJ 
I I  UI 
I I UJ 
I I  UJ 
2H UJ 
I I UI 
28 UJ 
I1 UI 
I1 UJ 
11 UI 
28 U1 
I I UJ 

28 UJ 

28 UJ 
I I  111 
I I UJ 
11 LJJ 
i l  UJ 
I I  111 
28 UI 
28 IC1 
11 L'I 
I I  UI 
I I  L:J 

28 IJ1 
I I UJ 
I I u: 
I1 U: 
I1 1.J 
l I u: 
I! I!: 
I I IJ. 
I I u. 
I1 ti. 
I I U. 
I 1  u. 
II U. 
I1 IJ 
I I  U 
II 1; 
11 U 
I I  U 
I I  u - 

12-Nov F B  I CW NysDEc STAND.' 

I '  
N A 
N A 

3 
3 

7 
N A 
NA 
NA 
N A 

5 
0 4 
N A 
N A 

I ' 
N A 

I '  
5 
N A 

5 
0 5 

I '  
NA 

5 
I '  
I ' 

NA 
5 

NA 
N A 

5 
5 

N A 

I '  
I '  

NA 
5 

NA 
N A 
NA 

5 
N A 
NA 
N A 
0 04 

I ' 
NA 
KA 
h A  
N A 
NA 
N A 
NA 

5 
N A 
NA 

5 
NA 
NA 
NA 
'ID 
N A 
N A 



TABLE 4.18 

MACKENZIE CllEMlCAL SITE 

VERTIC'AI, PROFILE WELLS - GROUNDWATER SAhlPLES 
I'ESTIC~IDES/PCHS - ANALYTICAL LABORATORY 

~lpha-BH(: 
)2h-llli( '  
k lh-El l ( .  
:anima-IJI1(' (I.tnd;mc) 
icphchlor 
Udrm 
Icpkichlor I$o.;ldc 
:ndoaulln I 
Iicldrm 
1.3'-LILE 
indrtn 
ndusul im I1 
1.3'-L)L)ll 
~ndilwl1.m Sullalc 
I,J '~I)1)l '  
i1ctho)chlor 
i nd r~n  Ketone 
n d r m  Ndch)dc 
ilphs-rhlordmc 
:;imm~-Chlorii;ine 
roxaphcnc 

KO 7E.S : 

' - Lnd~catcs depth hcltw ground surld~.c 

- 
E B 

24-Nov 

057 UJ 
057 UJ 
057 UJ 
057 UJ 
057 UJ 
057 IJJ 
057 UJ 
057 UJ 

I l l  UJ 
111  UJ 
I 11 111 
I l l  UJ 
111 UJ 
111  UJ 
7 1 1  IIJ 
57 111 

I 11 IIJ 
I l l  UJ 
057 IJJ 
057 UJ 
5 7 UJ 

I I UJ 

2 3 UJ 

I I UJ 

I I IJJ 

1 1  111 

I I UJ 

1 I UJ - 

NYSDEC 

;W STAND - 
N  A 
N  ..I 
N  A 
N  A 
N A  
N'D 
0 07 
N A  

0 oll3 
0 2 
N I1 

N ..I 
0 1 
N A 
0 2 

35 
5 
5 

0 05 
0 05 
0 06 

0 od 
0 09' 

0 093 

o od 
11 09 
U IJ? 

0 09 - 
' - Kcfcrcnccd lriinl NYSLIM' 'I. inal £.;press Tcrn~s lor :blcndmcnts lo T~tle  6, Chapter X P a  700.706'. 3198 

' - CI:w G.4 Grounda~cr Elfluent SLiml;ud reflects sum of all ;uoclors 

' - DLP represents hlind dupl~calc of W-2. 80 R 
U - hdl~.atss  conipound war andlyzed for hut not detected 
J - Ind~catcs an estimated value 
NA - NYSDEC Class G A  Water Qual~ty Standard not cstahl~shcd 
ND - Non-dctcctahlc 



Aluminum 
,Ant itnony 
.4mnic 
Barium 
BeqUium 
Cadmium 
Calciultt 
Chromium 
Cobalt 
Coppcr 

Iron 
I .<ad 
hlagnesium 

hlangsnese 
hkrcury 
N~ckel 
P o ~ s i u m  
Selenium 
Silvcr 
Sndium 
Thallium 
Vanadium 
Zinc 
Cyanide 

TABLE 4.19 

MACKENZIE CHEMICAL SITE 

VERTICAL PROFILE WELLS - GROUNDWATER SAMPLES 

, METAL 
YP-3 

60fl 

12.300 J 
60.3 
2.0 1( 

495 J 
0 X9 13 
4 6 llJ 

25.100 
1.150 J 
39.4 B 
44 6 J 

137.000 
1 x 0  J 

5.440 J 

1.370 
0 1 0  CI 
137 

6,200 
1.5 lll 
9.7 U 

25.600 
I 2 1: 

27 0 13 
129 J 
I 4 C! 

- ANAL 
YP-4 

1 2 0 ~  

10,100 J 
58.1 U 
3.0 B 
4x4 J 
0.60 I3 
4 .6  UJ 

23.300 
412 J 
22.3 B 
31.3 J 

77.700 
11.7 J 

0.880 J 

1,960 
0.10 U 
48.1 
8,470 

1.5 UJ 
9.7 U 

29,500 
1.2 11 

21.8 B 
132 J 
1.4 U 

TICAL i 
VP-6 

XOR 

23,800 J 
58.1 U 
12.0 
1,010 J 

1.6 13 
4 6 U. 

20.900 
1,510 J 
60.4 
186 J 

184,000 
12.6 J 

6,260 J 

14,700 
0.22 
2 48 

7,340 
1.5 U. 
9 .7 1.1 

1 X.700 
1 2  ll 

21.8 13 
1.480 

1.4 U 

r BORA'I 
VP-61 

ROR 

16.400 J 
58.1 U 
12.9 
426 J 
0.97 B 
4.6 Ll. 

13.300 
1,000 J 
27.7 B 
47.7 J 

60,000 
11.0 J 

5,090 J 

2,960 
0.11 U 
155 

6,880 
1.5 U 
9.7 U 

25.500 
1.2 I1 

I .  U 
219 
1.4 U 

- lndicatcs depth below ground surlice 

'- Referenced fiom NYSDEC 'Final Esl~ress Term3 Ibr AmendmenLs to Title 6, Chapter S Parts 700-706', 3/98. 

' - DUP reprssents blind duplicate of VP-2. 80 H. 

- 500 m d l  groundwater standard applies to sum of Iron and blanganese. 
U - Indicates compound was analyzed for hut not dstscted. 
B - lndrcates analyle was found in msthod blank. 
NA - Class GA Groundwater Standard not established 







TABLE 4.22 

SAMPLE ID 

PARAMETERS (ugn) 
Dlchlorodtfluoromethane 
Chloromethane 
Vmyl Chlonde 
Bromomethane 
Chloroethane 
I. I -Dlchloroethene 
hkthylene Chlonde 
iru,rs - 1  ,?-D~chloroethene 

I. l-D~chloroethane 
2.2-D~chloropropane 
as -1.2-Dlchloroehene 
Chloroform 
Bromochloromethane 
I. I. I-Tnchloroethane 
I. l-Dlchloropropene 
Carbon Tehachlonde 
1.2-D~chloroethane 
Trichloroethene 
1.2-Dtchloropropane 
Bromod~chloromethane 
Dlbromomethane 
CIS -1.3-Dtchloropropene 
rruns -1.3-D~chloropropene 
1.1.2-Trichioroethane 
I.3-D~chloropropane 
Tehachloroethene 
Dtbromochloromethane 
Chlorobenzene 
1.1.1.2-Tehachloroethane 
Bromoform 
I, I,?.?-Tehachloroethane 
I .2.3-Trichloropropane 
m-Dlchlorobenzene 
p-Dtchlorobenzene 
o-Dlchlorobenzene 
1.2.4-Tnchlorobenzene 
Hexachlorobutadad~ene 
1 .?.3-Trichlorobemene 
Methyl ten Butyl ether 
Benzene 
Toluene 
Ethylbenzene 
m-Xylene 
p-Xylene 
o-Xylene 
Shyene 
Isopropylbenzene (Cumenel 
n-Propylbenzene 
Bromobenzene 
1.3,5-Tnmethylbenzene 
o-Chlorotoluene 
pChlorotoluene 
ten. Butylbemene 
1.2.4-Trimethylbenzene 
sec-Buty!benzene 
p-lsopropyltoluene (p-Cymenel 
n-Buiylbenzene 
Napthalene 

NOTES. 

OS-ID 

I 
L 
L 
L 
L 
L 
L 
L 
L 
C 

L' 
C 
u 
ti 
U 
U 
L' 
L' 
U 
U 
C' 
C 
u 
L' 
U 
LI 
L: 
U 
ti 
U 
U 
D 
U 
U 

L' 
IJ 
L 
U 
C 
IJ 
L 
U 
U 
C 
L'  
L 
L 
L' 
I,' 
L 
L' 
L 
V 
L' 
ti 
u 
u 

XIACKESZIE CHEMICAL SITE 
.August 1999 

OFF-SITE MONITORING \YELLS - GROUNDWATER SAXIPLES 
VOLATILE ORGANIC COhIPOUNDS 

U 
U 
Ll 
U 
U 
I: 
I; 
C' 
U 
C' 

C1 
Ll 
U 
U 
C' 
U 
U 
U 
U 
L' 
L: 
U 
L' 
U 
U 
U 
L: 
U 
C 
L' 
I,' 

L 
U 
L' 
L' 
U 
L'  
L' 
I, 
I '  
L 
L 
L' 
I 
1. 
I~' 

i: 
L 
L' 
C 
I.' 
U 
C: 
U 
U 
L' 

NYSDEC ' 
5 
5 
2 
5 
5 
5 
5 
5 
5 
i 
5 
7 
5 
5 

N A 
5 

0 6 
5 
1 

N A 
5 

NA 
NA 

1 

5 
5 

NA 
5 
5 

N A 
5 

0 04 
N A 
NA 
NA 
5 

0.5 
5 

NA 
1 
5 
5 

N A 
NA 
N A  

5 
5 
5 
5 
5 

N 4 

NA 
3 

5 
5 

NA 
5 

NA 

' - Ground Water Standard Referenced from NYSDEC Fmal Express Terms for Amendments to Ttle 6, Chapter X Parts 700-706. 3/98 

U - lndlcates compound was analyzed for but not detected 
J - Indicates an eslimaled value. 
B - Indkates analyle was found in method blank 
N - Indicates presumtavive evidence of a compound 
NA - Class GA Groundwater Standard not established 





TABLE 4.24 

&LiCKE%ZIE CHEhllChL SITE 
January 1999 

OFF-SITE hlONlTORING WELLS - GROLNDWATER SAMPLES 
SEMI-VOLATILE ORGANIC COXIPOLTNDS - ANALYTICAL LABOIWTORY 

SAMPLE ID 

[DEPTH OF SAMPLE' 

PARAMETERS (up/v 

Phenol 
bls(2-Chloroe1hyl)Elher 
2-Chlomphend 
I ,3-lhchlorobenzene 
1.4-[hchloroberuene 
I,2-lhchlorobenzene 
2-Methylphenol 
2.2'-@xyba( l -CIJort.propaie) 
4-Methylyhenrl 
N.N~hoso-dr-~i.pr~~pyIx~~u~e 
Hexaclllori~stlmle 
Klhobenzenc 
Isophoror~e 
2-N1tmpl1end 

2,4-Dunethylpl1enol 
bls(2-CNoroethoxy~h1etl1mc 

2, l - lhchlorqhend 
1.2.4-Tnclilorobermr~e 
Naphthalene 
4-Chlnmaubne 
Hexachl<,rob~llad~er~e 

4-CNoro-3-MeUrylphe~~ol 
2-Mehylnaphthaler~e 
HexacNor~cycl i~pentad~e~~e 

2.4.0-Tnclil~,mphe~~ol 

2.4,J-Tncldoropi~entll 
2-Chloronaphthaiene 
2-N1tm&e 
Dlmethylphthalale 
Acenaphthylenc 
2.6-Duuuotoluene 
3-N1tro&1e 
Acenaphthsne 

Z.4-Dmuophe1i~~l 

4-N1uophenoI 
D~benmfinm 
2.4-Dlrutrm~d1reile 
Delhylphrlida~e 
4-~ 'h lcwpl ,~1q I -p l r~~~yIeU~er  
Euorane 
4-Nltmaruilllc 
~,o-D~~uu<~-?-\I~III;;I~III~II,~~ 
N - N ~ t r o s ~ d ~ p l i s ~ ~ )  I U I I U I C  
4-Br01n~~pl1en;I-~lxn;l~tlisr 
Hexar i l l i r r~~h~~lz~l ld  

PentacNirri~plrc~t~'I 
Phenantinene 
Anduacene 
Cubazele 
D~-~~-hur~Iplilhalate 
fluoranUi:ric 
b ~ e n e  
Butylberuylplrrhdate 
3,3-D~ctlorobsrmdu1e 
Bem(a)antluacene 
Cluysene 
bls(2-EUlyhexyljpllII1al~te 
DI-n-octylphthalare 
Bem(b)tluoru~tliel\c 
Bem(k) t lu t~rand~ene  
Benro(a)pvene 
Indeno(l,2,3-cdjpyrene 
D~benm(a,h)antluacene 
Bem(g,h~)yerylene 

0 S l D  
160R 

12 L 
12 L 
12 L 
12 L 
12 L 
12 L 
12 1. 
12 L 
12 IJ 
12 u 
12 C 
I2 u 
I2 C 
I2 C 

I! LI 
12 C 

I! 1: 
12 11 
I2 U 
I? u 
12 U 

12 U 
I2 U 
I2 L 

I2 U 

29 U 
12 U 
29 U 
12 I j  
12 ti 
12 U 
29 U 
I2 C 

29 C'J 

"2 U 
I2 C 
I2 1, 
I! IJ 
I? I '  
I? 1- 
29 1; 
29 L 
I: 12 
I: L' 
12 L 

2Y L 
1: C 
I2 1. 

I2 L 
I2 U 
1 ? 1.' 
12 C 
I? U 
12 C 
I? Ll 

I2 C 
12 L' 
I2 u 
12 l i  
12 IJ 
I? I: 

12 11 
12 C 
I? U 

O S Z D  O S J S  O S J I  
160fl 6011 120fl 

-7 
U 12 Ci 13 
U 12 U 13 
U 12 ti 13 
U X J 1 3  
LI 0 J 13 
U 10 J 13 
U I2 C 13 
U 12 U I! 
U I2 U 13 
L' 12 C I3 
C I2 L' I! 
u I2 U I? 
U 12 U 13 
L' I2 U 13 

ti I2 C 13 
U I2 ti I3 

U I2 C: I? 
U I2 u I? 
U J I !  
c I2 U 13 
U I? U 13 

U 12 L' I3 
U 20 I? 
U I2 CJ I? 

U 12 C'J I? 

U 30 UJ 32 
U 12 UJ I? 
L' 30 UJ 32 
U 12 t i J  13 
U 12 t i 1  13 
U I2 CJ 13 
U 30 L J  32 
U 12 UI I? 

t i J  30 CI 3 2  

l j  30 111 3: 

rr 12 CJ 1 3  
C 12 UJ I?  
C 12 UJ I3 
C I? UJ I? 
C J I I I  
C 30 1L.J 3 2  
U 30 1.: ?! 
IJ 12 C I? 
C I? C 13 
U 12 1; I? 

C 30 L 31 
12 L 13 

U I: C I? 
1; I2 U I? 
i; 12 IJ I3 
L' 12 I,' I3 
C I2 I J  I ?  
U 12 t i  I3 
1: I2 C ;  I? 
U 12 U 13 
C I! L,: 13 

I2 C: 13 
U 12 C I? 
U 12 U 13 
U 12 U 13 
L1 12 u I? 
U 12 U 13 

L I: I.' 

U 29 CI 
ti 12 IJ 
C 29 U 
U 12 U 
U I2 U 
U 12 U 
ti 29 C 
11 12 U 

C J  29 IJJ 

1; 29 U 
C I? I! 

' - Indcates depth beluw yrtlund surfice 
- Referenced horn NYSDEC 'Fmal Express Tenns for Amendmenu to T~tle 0, ClldpIsr S Parts 700-706,. 3 9 %  
' - 1 ugil standard apphes to h e  sum ~f ah phenohc compounds 
C - Inhczes compound was analyzed for but nor deuiaed 

I - Indcates an e s m a l e d  value 
NA - Class GA Groundwater S h d a r d  not estabhhcd 
ND - Non-detectable 



TABLE 4.24 (conSL) 

MACKEIUZIE CHEMICAL SITE 
January 1999 

OFF-SITE MONITORLKG WELLS - GROUNDWATER SAMPLES 
SEhlI-VOLATILE ORGAVIC COhlPOCINDS - ANALYTICAL LABORATORY 

~ D E P T ~  OF SAMPLE' 
PARAMETERS (ugll) 

Phenol 
bu(2-Chlomethyl)Ethcr 
2-Chlnrophenol 
I,3-D1chlombe1lune 
I ,J-Dlchlurobenzene 
1.2-D1clJorrrbenzene 
2-Methylphenol 
2,2'+x) bls(l -Clloropropane) 
4-MeU~ylphenol 
N - N ! h ~ ~ s r r . d ~ ~ - p r o p y l u ~ ~ m e  
H e x a c h l ~ a o e t h ~ ~ e  
N~hobenrene 
Isophorone 
2-Klhnphend 

2.4-Dunethylphenol 
bu(2-Chloroethoxy)hfethane 

2.4.D1cMorophenol 
1.2.4-Tnclllorobemne 
Naphthalene 
4-Chloroarulu~e 
HexacNorobufa&ene 

4-Chloro-?-Methylphenol 
2-hfe~hyhlaphthalene 
HexaclQarocycl~pen~adene 

2.J,o-Tncllloropher1nl 

2.4.5-TncMomyliencd 
2-Clhanaphthalene 
2-lrimoatulu1e 
Dunethylphthalate 
Acenaphtl~ylene 
2.b-Duuhotoluene 
3 ~ N ~ t r o m h e  
Acenayhthene 

P e ~ i l ~ c ! l l ~ ~ r c p l ~ c n ~ r l  
Phciiuiiluenc 
A~i t luxene  
(larbamle 
I11-n-h~i~lplitl~alate 
Fli~tmndirr~e 
P)rane 
Bur) ibe~uylphtlidale 
3,?-D1cIlli1robermduie 
Bs~m~ta)uitluacene 
C l q s e n e  
bc\i!-Etl,yUiexyl)pIitl~alate 
DI-11-ocrylphtlialale 
BerWb)fluoranthene 
Benm@)Uuoranthene 
Be~lu,:a)pyrene 
Indeno(l,2,3-cd)pyre11e 
Dtberm(a,h)anduacene 
Benu~(ir.h,~)pcrylerle 

L 
L 
L. 
I: 
L 
L 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
U 
U 

lJ 
U 
U 

U 

U 
U 
U 
L! 
U 
U 
L' 
L' 

U. 

U 
IJ 
LI 
C 
L 
U 
U 
C 
C 
C 
C 

I,' 
L 
1- 

L 
U 
U 
L; 
L' 
C 
C 
U 
C 
1 
L 
U 
U 
I: 
ti 
I I 

L 
L 
L 
C 

L 
L 
L 
C 
G 
L 
U 
U 
U 
ti 

C 
U 

U 
U 
U 

U 
U 

U 
U 
C 

U 

C 
I,' 
U 
C 
U 
U 
G 
ti 

C. 

C 

U 
t 
I~ 
I 

L 
L 
I 

I 
L 

1 

I~ 
1 
I 
I 

L 
L 
1, 

I, 
I. 
1- 

L 
L 
L 
L 
L 
L 
L 
I 

- - 
Fkld 
BLu* - 
I5 U 
I5 U 
I5 U 
I5 0 
I5 C 
I5 U 
I5 U 
I5 U 
I5 U 
I5 U 
I5 I: 
I5 U 
I5 U 
I S  U 

I5 U 
15 U 

I5 U 
I5 U 
I5 L' 
I5 U 
I5 U 

I5 C 
I5 U 
IS C 

IS U 

38 1; 
IS U 
38 C: 
I5 U 
I5 U 
IS C 
3R C 
I5 U 

38 CJ 

3R I,' 
IS G 
IS I.' 
I5 L 
I 5 I: 
I 5  I' 
38 1: 

38 C 
I5 U 
I5 U 
I5 I,' 

38 1; 
I5 I 
I5 I 

IS 1J 
I5 1: 
IS !,' 

IS C 
I5 I ~ '  

I5 1: 
I5  U 
I5 IJ 
IS J 
I5 U 
IS l2 

1 5  I; 
IS U 
IS U 
IS C 
I5 L - 

NYSDEC 
WSTAND 
= 

I I 

N A 
N A 
1 

1 

3 
S A  
NA 

N A 
NA 

5 

0 4 
NA 
NA 

1 '  
N A  

I '  
5 

NA 
5 

0 5 

I ' 
N .A 

5 

I 

I 
N .A 

5 
5.A 
1' A 

5 

1' ,A 

I ?  

N \ 
i 

>. ;, 
\ . \  

\.\ 
I 

'.' :\ 
N . \  
i 

3 O J  

I ' 
i A 
'. .\ 

\ . A  

\ .A 

N A 

\.A 
\ ;, 

5 

s;\ 
>.A 

5 

N .A 
?>A 
NA 
N D 
N .A 

N ,\ 
'1'4 

I - InQcatea depth below pound riuface 
' - Referenced h l n  NYSDEC Fmal Express Tenm for hnendmenLr to Tltle 6, Chapter S Pam 700-706', 3/98 

- I ngil standard apphes to the stun ofall p h e n d x  cmnpow~ds 
U - Ind~cates c c ~ n p m n d  war d l a l y s d  for but not detected 
J - Inbcates an eshmated value 
NA - C l u s  GA Groundwater Standard not esrabhhed 
NU - Nm-detecbble 







TABLE 4.27 

MACKENZIE CHEMICAL SITE 

MISCELLANEOUS LIQUID SAMPLES 
VOLATILE ORGANIC COMPOUNDS - MOBILE LABORATORY 

PARAMETERS - (ugll) 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
I, I -Dichloroethene 
Methylene Chloride 
trans -l,2-Dichloroethene 
I ,  1 -D~chloroethane 
cis -1,2-Dichloroethene 
Chloroform 
l , I ,  I -Trichloroethane 
Carbon Tetrachloride 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
cis -1J-Dichloropropene 
trans -l,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroeth>,lenc 
Di bromochlorornethune 
Brornoform 
1,1.?,2,-Tetrachlororthane 
1,2,3-Trichloropropane 
Acetone 
MEK 
Benzene 
MIBK 
Toluene 
MBK 
C hlorobenzene 
Ethylbenzene 
M&P Xylene 
0- Xylene 
Styrene 

NYSDEC 
GW STAND. 

N A 
2 
5 
5 
5 
5 
5 

0 6 
NA - 

I 

5 
5 
0 6 
5 
1 

N A 
0 4 
0 4 

1 
NA 
NA 
N A 

5 
0 04  
NA 
N A 

1 
N A 

5 
N A 
5 
5 
5 
5 
5 

NOTES: 

' - Referenced from NYSDEC 'Final Express Tenns for Amendments to 

Title 6, Chapter X Parts 700-706', 3/98. 
D - Indicates a secondary dilution factor used for analysis 
E - Indicates an estimated value, instrument calibration exceeded. 
NA - Recommended Soil Cleanup Objec~ive not established 



TABLE 4.28 

ON-SITE SOIL GAS SAMPLES 
VOLATILE ORGANIC COSWOUhDS - ANALYTICAL LABORATORY 

SAMPLE ID  Ml I H Z  I AS*] I 
DEPTH OF SAMPLE' sn I ton I lsn I sn 1 ~ o n  I lsn I sn I lon I ~ s n  I s n  I lon I lsn 
PARAMETERS (ugh3) 
Chloromethane 
[hchlorolluometharie 
Brornamelhane 
Vinyl Chlmde 
Mcthylene Chlandc 
Tnchlarollurmmett~me 
I, l -l)lchloracLhene 
1 , l - D ~ c h l o r a e h ~ e  
Cldoroetharie 
Chloroform 
1.2-Dchlaroethane 
1 , l . l -TncldoroeU~~~e 
Carbon Tekachlonde 
Bromod~cldoromethane 
1.2-[hchlaropropane 
24-Chloramluene 
dlsopropyltoluene 
t ram -1.3-[hchloropropene 
Tnchloraethene 
[hbromochloromethane 
1,l.l-TnchloroeU~ane 
ctr - I  .3-[hchloropmpene 
B c m n e  
Bromofonn 
1,1,2.2-TeuacldaroeU~ane 
Tefnchloroethene 
Toluene 
Chlorobenzene 
EUlylbenzene 
Acemne 
1,2-[hchlaroberuene 
1,4-l)lchlaroberuene 
1,3-D~chlorobelwne 
4-Methyl.2-Pentanone 
2-Butanone (MEK) 
Carhnn Duulddc 
2-Hexanoic 
Styrene 
Bromobemne 
n -Butylbenzrnc 
sec -Butylhe~uene 
tert~Butylbenzenr 
I,Z-D1brornc-3-Cld,~r,~prtipa1e 
1,2-Dbromaetliane 
D~brt.niomeLtiane 
etr - 1.2-DchloroeII~ene 
trans- 1.2-DicldnroeIJ~ene 
1.3-D~chlaropropeie 
2,2.D1chlor1~propm 
I ,I-D~chloroprooane 
Hexacld~~rnb~it~dlene 
Isopmpylhenlene 
Naphthalene 
n -Propylberwne 
1.1.1 .?.TebacliloraeII~a~c 
1,2,3-Tnchlarabciune 
1,2,6Tncl1Irrobeze11e 
1.2.3-Tnchloropropuir 
1.2,J-Tnmethylberrme 
1.3,5-TnmetJ~ylberuene 
MlF'-Xyle~~e 
0-Xylene 
h 

N B  

' - Indcates depth below pound r~uface 

' - Annual Gtudance 1 ~~liceltuabon 

'- OSHA PEL values reprerent mne weighed average permusable exposure h n ~ b  bared upon u~ 8 hmli ~ o r k d a y ,  d m %  a 40 h a w  workweek 

'- OSHA CPEL values represenr maxmwrl c e m  valuer of permu\.able exposure h n i k  wlucli shnuld 1101 be exceeded at any llme 
E - Indxates an esrunated value, m s m e r d  calibranm exceeded 
NA -OSHA permusable exposure hmL5 not estabhhed 



TABLE 4.29 

S U C K E h Z I E  CHEMICAL SITE 

OFF-SITE SOIL GAS SAMPLES 
VOLATILE ORGAVIC COSIPOUNDS - ANALYTICAL LABORATORY 

Chloromethane 
Lhchlorofluomethane 
Bromomethane 
Vmyl Chlonde 
Methylene Cldonde 
Tnchlorofluoromethane 
1.1 -D~chloroethene 
1.1 .D~chloroethane 
Chlorccthane 
Chloroform 
1.2.hchloroelhane 
I. I. l -Tncldoroethane 
Carbnn Temcldmde 
Bromodxhloromethane 
1.2-hchloropropane 
V4-Chlorotoluenc 
4-lsopmpylfoluene 
tram -1,3-Ihchloropropene 
Tnchloroethene 
Lhbromochlilrmethane 
1.1.2-Tnchlomethane 
c1~-1 ,3-Drhlor~rope11e  
Benzene 
Bmmofom 
1.1.2.2-Temchloroe~hane 
Tehacldoroethenc 
Tduens 
Chl~rebenzene 
Ethylberuene 
Acelone 
1.2-Ihchlorobenzene 
l.4-hchlombenzene 
1.3-Ihchlorobenzene 
4-Mcthyl-2-Penlanone 
2-Butanone (MEK) 
Carbon D~sultide 
2-Hexanone 
Styrene 
Brornobeimne 
n -Butylbemne 
rtc -ButyIberlrene 
rcrt .Bu~lbenzene 
I,2-D1bromo-3-CNor~~pr~~p~uir. 
1,2-Dlbromocthu1e 
Ihbrommnethme 
or-I,2-Drchloroethcw 
11.ons-1,2-IhcN~~roe111?11~ 
1.3-lhcldnropropans 
2.2-D1chlnrcpropaie 
I, l-D~ctdoropmpu~e 
Hexacldombula&ene 
Isopropylbenzer~e 
Naphthalene 
n -Propylbemne 
1.1,1,2-Tchachlor@e~1d11e 
1,2,3-Tnchlorobd~ue11e 
1,2,J-TncI~Inroberl+ne 
1.2.3-Tnchloropropane 
1.2.4-Tnmethylbenzene 
1,3,5-Trunethylbenrene 
WP-Xylene 
O-Xylene 

SAMPLE I D  

DEPTH OF SAMPLE' 

PARAMETERS (ugh') 

I X O  81,000 0 075 
8 89,000 2.000 

'2 11,000 20 
12 100,000 1.000 1 
95 140.000 14,000 
.2 N A  N A  ( 
~2 N A  N A  1 
(2 N A  N A  ' 
-2 N A  N A  
3-24 NA 

2 -10 ' 
2 N24 N A  
2 11.000 510 

' ?  3.4 NA 
, ?  ?.A 9.A 

NOTES: 
' - In&cates depth below pi.urtd s~ufaoe 

' - Shorr-term Gudmlce Corlcellhanon 

' - Annual Grudance ConielJIanon 

' - OSHA PEL values reprerrlit m e  w e ~ l i e d  averaps permissable exposure hn~lrr bared open at) X holu workday, dunng a 40 hour workwrek 

' - OSHA CPEL values represent m m u m  cerlrng values ofpermissable exposure lunllrr whcli jhnuld ncr be exceeded at any m e  
E - Irt&catcs an estunaled value, m m u n e n t  calrbrahon exceeded 
NA- OSHA permissable cr;pocmc luiulrr not esbbkhed 

ASYS 

sn 1 i o n  [ l s n  

A M 6  AM7 I 
sn I IOR I i s n  s n  I lon I ISR ] sn I 



TABLE 4.29 (con'L) 

hMCliENZ1E CHEMICAL SITE 

OFF-SITE SOIL GAS SAhlPLES 
VOLATILE ORGANIC COhlPOWDS - ANALYTICAL LABORATORY 

PARAMETERS (ugh?  
Chloromcthanc 
[hchlorofluomcthanc 
Bromomcthanc 
V i y l  Chlnndc 
Mcfhyiene Chlondc 
Tnchlorofluoromethwie 
I. I-[hchlormlhenc 
1.1-[hchlorocthanc 
Chlorwthanc 
Chloroform 
1.2-[hchlorocthme 
I .l.l -Tnchloroelharle 
Carbon Tewchlonde 
B r o m d c h l o r o m e h n e  
1.2-hchloropropme 
ZldChlorololucnc 
4-lsopropyltolucne 
tram -1.3-[hchloropr~pefie 
TricNoroethene 
Dbromochloromethane 
1.1.2-Tnchloroclhane 
cis-1.3-[hchloropropene 
Bcnvne 
Bromofonn 
1,1,2.2-Tehaclllor~eOim1e 
TchacNoroedietie 
Toluene 
Chlorobenzenc 
Ethylbenzene 
Acctonc 
1.2-D~chlorobenzcne 
l,d[hchlorobenzene 
1.3-[hchlorobenzene 
&Methyl-2-Pentazrne 
2-Butanonc (MEK) 
Carbon h u l 6 d e  
7.-Hexanone 
Styrene 
Bromobenzene 
n -Rurylberuene 
scc -Butylberuene 
rtrr -Burylbenzene 
l,2-[hbr~~mo-3-Chlor~~pri~pu~c 
1.2-hbromoethme 
D~hromnmethane 
crs. 1.2-D~chlornclhmc 
Irons-l,2-D1cillororOier1e 

1,3-[hchloropropww 
2,2-hchlaropropana 
1.1-D~chloropropans 
Hexachl@rohutadlene 
Isopropylbenzenc 
Naphthalene 
n -Pr rpylbemne 
I ,l,l.2-Tehachl\mcOruni 
1.2.3-Tnclllnrobemne 
1,2.4-Trichlarobenzelle 
1,2.3-Tncldoroyreparie 
1,2,dTmethylberuene 
1,3,5-Tmethylbemene 
WP-Xylenc 
0-Xylene 

NOTES: 
I - Indcares depth below q w n d  surficc 

'- Short-term Gwdance Collcclihaholl 

' - Annual Cmdance Colkenhahon 

OSHA PEL vali~es represenr tune waphed average penmius,%ble exposure h r i ~ t s  h u e d  upon an 8 11uur workday,dum~+ a 40 hour workweek 

- O S H A  CPEL values rrprrscnl r n a u t ~ ~ u t n  c e h g  valucs of pennlssable exposme hmts  u h c h  sliould riot be exceeded at any tune 
E - Indcales an estunated d i r e ,  ulsburncnl cahbrahnn exceeded 
NA - OSHA pennusable exposlue h n l u  ~ w t  estabhhed 



TABLE 4.29 (con't) 

3UCKEhZIE CHEMICAL SITE 

OFF-SITE SOIL GAS SAMPLES 
VOLATILE ORGAVIC COhlPOChDS - AVALYTICAL LABORATORY 

SAMPLE ID AM14 AM16 YsR DEPTH OF SAMPLE' !TY! lsn 1 sn ! Ion ! lsn 

PARAMETERS (ugh? 
Chloromethane 
i3cNorolluomethane 
Bromomethane 
Vlnyl Chlonde 
Methylene Chlonde 
TncNorotluorornethane 
1.1-hchloroelhene 
1.1 -thchlomelhane 
CNoroethane 
Chloroform 
1.2-Dshlomelhane 
1,1,1-Tnchlorncthu1c 
Ca&n Tehachlonde 
Brorndchloromethane 
1.2-Dshlompropane 
'LlbChlorobluene 
dlsopropyltoluene 
n m  - l,3-Dshloropropenc 
Tnchlcwxthene 
D~bromochlorornethane 
1.1.2-Tnchloroethane 
c , s - l ,3 .~chloropro~ .e 

Benzene 
Bmrnofom 
1,1.?,?-Tehachloroelhane 
TeIncldoroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Acetone 
1.2-hchlorobenzene 
l,bDIchlorobenzene 
1,3-Dlchlorobenzene 
4-Methyl-2-Penlanone 
2-Butanone (MEK) 
Carban h u l f i d e  
2-Hexanone 
Styrene 
Brcmobenzene 
n -Butylbe~uene 
J t r  4utylbenzene 
N I I  -Butylberuene 
1,?-D1brcrn0-3-Clllor~~pr1~1~lil1e 
1.2-D~bromoethmie 
DIbrornornetIiane 
c u  -1.2-D~cllloroeU~ens 
rrans-I,?-Dnhlomerlrerl: 

I .3-D1cldoropropu~c 
2 ,2-D~cNompmpu~e 
1.1-D~chloropropane 
Hexachlorobutadene 
Isopropylbemne 
Naphthalene 
n -Propylbenzene 
1,1,1,2-TemchloroeUiuie 
l,?,i.Tnchlorobenrenc 
I,?,bTnchlorobenze~ie 
1,2,3-Tnchloropropane 
1,?,4-Tnmelhylbenzene 
1,3,5-Tnmelhylbenzene 
WP-Xylene 
O-Xylene 

NOTES: 
' - Indcates depth below ground surface 

' - Shcrt-tem Gmdance C~.rlcenhaUt~n 

' - Annual Gmdance Co~icenrraUi~n 

'.OSHA PEL values represent hms weighed average permlssable expcsure h n u  based upon an H h c w ~  workday, dunng a 40 hour workweek 

' - OSHA CPEL values represent rnawnum cellulg values cf penuosable exposure hlls wluch should not be exceeded at any mne 
E - lnd~cates an eshmated value, msmunenl cahbrabon exceeded 
NA -OSHA permlssable eywsilre hrls 110t esrablrslied 

NA NA NA 
NA NA NA 
0 02 2.600 13,000 
NA 1,765.000 NA 
700 NA NA 
NA NA NA 

' 500 400.000 NA 
NA NA NA 
13 240.000 NA 

0039 NA NA 
NA NA NA 
0 07 63,900 159.750 
0 0 2  NA NA 
0 15 NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
0 45 100,000 200,000 
NA NA NA 
0 06 45,000 NA 
NA NA NA 
0 12 3,250 16,250 

12 NA NA 
0 0 2  NA NA 

0 075 100,000 200,000 
2,000 766,000 1,149,OOC 

20 350,000 NA 
1.000 435,000 NA 
14.000 ?,J00,000 NA 
NA NA NA 
NA 450,000 NA 
NA NA NA 
NA NA NA 
NA 590,000 NA 

7 63,200 94,800 
KA 440,000 NA 
510 433,000 K60,000 
NA NA NA 
NA NA NA 
SA NA NA 
NA NA NA 
UA 9 8 3  NA 
0 OOJ NA NA 
SA NA NA 

1.900 NA NA 
300 NA NA 
NA NA NA 
NA NA NA 
L A  NA NA 
005 NA NA 
A NA NA 
120 50,000 N 4  
0 1 NA NA 
SA NA NA 



TABLE 6.1 

MacKenzie Chemical Site 

Groundwater Flow Velocities 

Feet 
Year Days Traveled 

1 365 329 

Groundwater Flow Velocity Estimated by following formula: 
GWFV = Hy$raulic Conductivity ( K )  x G r W  I 

Porosity 

K = 270 ft/day 
Gradient = 0.1 ft/90ft = 0.001 feet/foot 
Porosity - 0.30 (30 percent) 

Therefore GWFV = 270 ftlday x 0.001 ftlfl 
0.3 

GWFV = 0.9 fVdav 

Page i 



TABLE 7.1 

MACKENZIE CHEMICAL SITE 

Functional Exposure Pathway Evalucriion 

(ingestion of contaminated soil. I Yes I Yes I Yes 1 Yes 

h 

I Inhalation of vapors. I Yes 1 Yes 

Functionai 
Exposure 
Pathway 

Yes 

i 

Release 
Mechanism 

Contaminant 
Source 

I Yes 

Transport 
Mechanism 

I 
- ~ 

Ingestion of contaminated groundwater. I yes I yes 1 yes I NO 

Pathway 
Complete 

Inhalation of potentially contaminated 
dust during remediation activities. 

Direct contact with potentially 
contaminated runoff water. 

Yes 

Yes 

Yes 

Dermal absorption of contaminants via 
direct contact with contaminated soil. 

Yes 

Yes 

No 

Yes Yes 

Dermal absorption of contaminants via 
direct contact with contaminated 

Yes 

N A 

Yes 

No 

Yes Yes Yes Yes 



Table 7.2 

MacKenzie Chemical  Site 

Potent ia l  Downgradient  Receptors 

Aqbitcr 
LLACIAL  

GI  4C14L 

G I  4( IAL 

MAG01 HY 

MAGO r t w  

GLACIAL 

GLACIAL 

MAGOTHY 

M A ( 1 0 l l f Y  

MAFOTHY 
MACIOlIIY 

(,I A( I A I  
MACPOI l i b  

(,LA( 141 

(r l  A (  IAL 

( 1 1  AClAL 

MA(vO1 I IY 

MA(IOI  lI\ 

Well 
 umber' 
SO12143 
SO13558 

SO22494 
SO3953 1 

5054937 

SO19565 

SO20479 

SO27533 

SO69024 

SO67197 

SO35033 
5037140 

SO42827 

SO20601 

5026490 

SO39406 

SO45839 

SO64847 

oles 

Wdl  Rield 

N M X ~  

DAhAUA S l  h'l 

RAhAhA 5Td2 

DAUANA ST U l  

DAhANA ST U4 

BAhANA ST h'5 
BELl  MORk AVE 4 1  

RFI L MORt A\ t 42 

BELLhfORt A V t  U3 

BELLMORE AVF #4 

CARLk-TON AVE d l  

bI5IILR AVE PI 

F I5 l I tKAVLR2 
FI5III R A V t  W l  

FOKI Y t lKST \ I d l  

FORT\ FIRST \'I d? 

tORTY FIRS r ST 03 

kOR I \ tIR57 S1 U4 

tORTY tIKS7 57 H >  



TABLE 7.3 

MACKENZIE CHEMICAL SITE 

Qualitative Risk Characterization 

Functional Potential Qualitative 
Exposure Receptor Potential 
Pathway Population Risk 

Ingestion of Contaminated Soil On-Site Workers High 
Trespassers Moderate 

Area Residents Low 
Remedial Workers Low 

nhalation of Vapors On-Site Workers High 
Trespassers High 

Area Residents Moderate 
Remedial Workers Low 

nhalation of Contaminated Dust On-Site Workers High 
luring Remediation Activities Trespassers Low 

Area Residents Low 
Remedial Workers Low 

Iirect Contact with Runoff Water On-Site Workers Low 
Trespassers Low 

Area Residents Low 
Remedial Workers Low 

ngestion of Contaminated Groundwater On-Si te Workers Low 
Trespassers Low 

Area Residents Low 
Remedial Workers Low 

Iermal Absorption of Contaminants On-Site Workers High 
n Soil Trespassers Moderate 

Area Residents Low 
Remedial Workers Low 

Iermal Absorption of Contaminants On-Site Workers Low 
n Groundwater Trespassers Low 

Area Residents Low 
Remedial Workers Low 



Table 8-1 
Identification and Preliminary Screening of Remedial Technologies 

MacKenzie Chemical Site 
Islip, Suffolk County, New York 

Containment 

- - - 

In-Situ Biological Treatment 

RETAIN OR 
EVALUATICWCOMMENTS ELlN NATE REMEDIAL ALTERNATIVE 

lnz i tu  chemical ~ x ~ d a t i o n -  
Reduction Reactions 

TREATMENT PROCESS 

- - -  - - 

In-Situ Chemical Treatment. 
Reactive Treatment Wall 

- - -- - - - - 

In-Situ Physical Treatment: 
In-Well Stripping 

In-S~tu Physical Treatment. 
Air Sparging 

Slurry Walls/Sheet Piling to contain the 
groundwater plume 

- -- - - - - -- - 

Decomposition of organic contaminants via the 
Ise of microorganisms into nontoxic byproducts. 

- -- - - -- - - 

~dd i t i on  of a strong oxidizer or reducing 
chemical to render contaminants non- 

hazardouslnon-toxic (chlorinated hydrocarbons 
mto carbon diox~de, water and free chloride 

radicals). 

- - 

Curtam wall constructed with a reactive media 
(ferrous iron) at or near the downgradient edge 

of plume. Ox~dation of VOCs occur while 
passing through the - wall with groundwater -- flow - 

~ e r a t ~ i n  ofgroundwater by introducmg alr 
through the well bore Groundwater IS drawn 
mto the well by dens~ty dr~ven convect~on, or 

with the use of a pump, and treated by 
volatilizing VOC's 

Injection of pressur~zed air below the water table to 
Increase the rate of volat~lization of VOCs in the 

saturated zone 

Not feasible due to relatively large areal 
extent of the plume and depth to which the 
plume extends in the aquifer below ground 

surface. 
Because 1,23-TCP and PCE degrades 

anaerobically, this remedial action 
alternat~ve will not be considered further. -- 
This is an innovative technology that is- 

being extensively tested. Has been shown 
to be effective on petroleum-based 

hydrocarbons and on chlorinated 
hydrocarbons in both saturated soils and 

groundwater. -- - - - - - - - - -- .- - - - - - 
Not feasible due to relatively large areal- 

extent of the plume and depth to which the 
plume extends in the aquifer below ground 

surface. 
Potentially Applicable 

Air sparging has proven to be an effective 
method for removing VOCs from groundwater. 

However, the depth at which contaminants 
exist in groundwater may limit the effectiveness 
of this treatment technology. Also, 1,2,3-TCP 
has a relatively low Henry's Law Constant and 

vapor pressure 

Eliminated 

. - - - 

Eliminated 

Retained 

Retained 



Table 8-1 
Identification and Preliminary Screening c ~f Remedial Technologies 

MacKenzie Chemical Site 
Islip, Suffolk County, New York 

Groundwater (Continued): 
Groundwater Extraction, 

Treatment, Discharge 
- - - - - . - - - -- 

Ex-Situ Biological Treatment 

I Ex-Situ chemical ~ r e i ~ i t a t l o n  
(Coagulation & Flocculation) 

RETAIN OR 
ELIMINATE 

t 

REMEDIAL ALTERNATIVE 

1- Ex-S~tu Physical Treatment. 

I TREATMENT PROCESS EVALUATIONiCOMMENTS 

I UV Oxidation 

I - - - - - 

Ex-Situ Reverse Osmosls 

E X S I ~ U  Ion Exchange 

-. - - 

Ex-Situ Physical Treatment: 
Carbon Adsorption p- 

Ex-Situ Physical Treatment: Air 

Dump, Treat, Discharge Groundwater On- or Off 
site 

- - - - -- -- - - . . - 

Use of mic60rganisms to breakdown 
contaminants in soil into non-hazardous 

substances. Controlled environment to enhance 
the growth of microorganisms using activated 

sludge systems, trickling filters or rotating 
b~olog~cal reactors -- 

Coagulants are added tithe water to react with 
contammants to form a precipitate that can be 

removed via settling 
Uses UV radiat~on to act as a catalyst for the 

oxidation reaction of dissolved VOCs to produce 
carbon dioxide and water. 

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

Segregation of groundwater and contaminants 
via the use of a membrane 

- - - -- - - - 

Removal of particulate matter via the use of 
settling tanks - 

Removal of contaminants by passing 
groundwater through a chemical adsorptive 

resm 
- 

 emo oval of suspgnded matter via the use of 
porous fdters 

- - - -. -- - - - - 

~ontaminantadsorpt~on via activated carbon-- 

- - - - - -. - -- - - - 
Transfer of contaminants from liquid phase to 

air phase by counter-current air flow - 
Monitoring Only 

Technology Potentially Applicable 

- - - - -- -- -- - - - -. . - - -- -. -- - 

Not feasible because 1,2,3-TCP degrades 
snaerobically. Also not feasible due to the 

low levels (relative to this treatment 
method) of 1,2,3-trichloropropane in 

groundwater. 

-- - .-- -- - -- -- - 

Technology not effectwe in the removal of 
VOCs 

-- 

Potentially Applicable 

- 

Technology is applicable for metals 
treatment and not applicable for VOCs 

- - - -- .-. - - - -. .- . -- - - . . 

Technology not effective in the removal oi 
VOCs 

-. ~- 

Technology is applicable for metals 
treatment and not applicable for VOCs 

Technology not effective in the removal oi 
VOCs 

Potentially Applicable 

Potentially Applicable 

Not effective, but must be retained in 
accordance with the NCP. 

Retained 

- - - 

Eliminated 

Retained 

Eliminated 

-- - - 

Eliminated 

Retained 

Retained 
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Table 8-1 
Identification and Preliminary Screening of Remedial Technologies 

MacKenzie Chemical Site 
Islip, Suffolk County, New York 

REMEDIAL ALTERNATIVE 

Soil: 
Potentially applicable. Generally more 

effectwe at sites with relatively permeable 
geologic media. Thermal enhancement lowers 
the v~scosity and increases vapor pressure to 

enhance the flow of contaminants to extraction 
polnts 

I TREATMENT PROCESS EVALUATION/COMMENTS 

soil Vapor Extraction (SVE) 

Inst~tutional Controls 

No Action 

Not effective. Whlle a deed restriction can hmil 
how a site can be developed (e.g., lndustr~al or 
residential) ~t can not control the act~v~t ies that 

is conducted on the slte that may result in 
dwect contact exposure (e.g , excavation). 

RETAtN OR 
EttMiNATE 

Air is extracted through the impacted soil in the 
unsaturated zone. Contaminants that are 

sorbed onto soil particles volatilize into the air 
stream, and are removed. Thermal 

enhancement may be necessary due to the 
relatively low Henry's Law Constant of 1,2,3- 

TCP. 
, A deed restriction is a covenant incorporated 

into a property deed that limits the way the 
property can be used or developed. 

Monitoring Only Not effective, but must be r e t a i n e G  
accordance with the NCP. 

Retained 

Elim~nated 

Retained 

DECS9701\fs)rptUab9-1to9-12.xls, Table 8-1, 8/29/00 



Table 8-2 

Remedial Alternative 
;oil: 
do. 1 - No Further Action with 

Continued Groundwater 
Monitoring 

lo. 2 - Excavation and Disposal 

lo. 3 - In-Situ Solidification and 
Stabilization/Chemical 
Fixation 

lo. 4 - Soil Vapor Extraction 
(with thermal 
enhancements) 

Development and Screening of  Remedial Action Alternatives 
MacKenzie Chemical Site 

Islip, Suffolk County, New York 

I I I 
Monitoring well sampling & I VOCs in soils continue to act as a I Easily implementable. 1 Retain - Required 
analysis. I source of groundwater I 

> , . . ,  , 

Remed~al Technology/ 
Process Options 

I I contamination. This alternative ( I 

Effectiveness lmplementabili 

hetain'or tl~minaite : 
for Detailed 

h t y $ i s  

1 alternative to remove impacted I equipment to remove soils. ~ u e l  I 
Impacted soil removal. 

I soils. I to the presence of site I I 
I ( structures and the depth of 1 I 

does not provide long-term 
protection to groundwater. 
Excavation would be an effective 

I I excavations sheeting would be I I 
I I required to stabilize I I 

Uses conventional construction Retain 

soil to fixate the I develop chemicals required to 1 chemistry is required to I I 
Chemicals are mixed into the 

contaminants within the soil 1 fixate primary contaminant of ( implement. Vendors offering 1 I 
column I concern, 1,2,3-TCP. I technology are limited. 1 
Contaminated air is I Soil vapor extraction has proven to 1 installation of the system would 1 Retain 

Little to no research done to 

extracted through the 
impacted soil 

excavations. 
Specialty equipment and 

I enhancements would be required. 1 blower, heat exchange, steam I I 

Eliminate 

be effe.ctive in removing VOCs 
from soil. Due to low volatility 
associated with 1,2,3-TCP, thermal 

I I generator, air cooler, vapor I I 

use conventional construction 
techniques and readily available 
equipment (e.g., vacuum 

DECS9701\fs)rptUab9-lto9-12 XIS, Table 8-2, 8/29/00 
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Remedial Alternative 

;roundwater: 
lo. 1 - No Further Action with 

Continued Groundwater 
Monitoring 

Jo. 2 - Groundwater Treatment 
by In-Situ Air Sparging 
with Ozone Injection 

do. 3 - Groundwater Treatment 
by In-Well Stripping 

do. 4 - Groundwater Extraction 
with Treatment and 
Discharge 

Table 8-2 
Development and Screening of Remedial Action Alternatives 

MacKenzie Chemical Site 
Islip, Suffolk County, New York 

Remedial Technology1 
Process Options 

vlonitoring well sampling 8 
malysis. 

4ir Sparge Points with ozone 
njection and vapor recovery 
f warrented. 

Groundwater Recirculation 
lNells - Option A - Density 
Driven Convection (DDC)- 
Type System 

Groundwater collection us in^ 
two extraction wells. 

VOCs in groundwater continue to 
be in contravention of standards. 
This alternative does not provide 
long-term protection to the supply 
wells located downgradient of the 
site. 
Since the plume has migrated 
beneath residential properties, two 
treatment curtains would need to 
be created to intercept the plume. 
There is a lack of remediation 
histories associated with the 
primary compound of concern, 
1,2,3-TCP. 
Technology is suitable for site 
hydrogeology. However, the 
primary contaminant of concern, 
1,2,3-TCP, has a low Henry's 
constant and would not be readily 
removed from the groundwater 
table. 
Extraction wells will be effective in 
capturing contaminated 
groundwater for treatment 

Easily implementable. 

Uses conventional installation 
techniques and equipment (i.e., 
air compressors, vacuum 
blowers, etc.). However, 
permission from private 
landowners, or from the town to 
perform the work in the right-of- 
way would be required. 
DDC-type wells are patented 
systems; commercially available 
through Wasatch Engineering 
and No VOCs. Actual 
installation methods and 
equipment are conventional. 

Uses conventional well 
installation techniques. 
However, permission from 
private landowners, or from the 
town to perform the work in the 
right-of-way would be required. 

Retain'or tl~riitnate 
for Detailed 

Analysis 

Retain - Required 
by NCP. 

Retain 

Eliminate 

Retain 

DECS9701\fs}rptUab9-lto9-12.xls, Table 8-2, 8/29/00 



Table 8-2 
Development and Screening of Remedial Action Alternatives 

Activated Carbon 

Remedial Alternative 
4A 

Remedial Technology1 
Process Options 

Llquid Phase Granular 

l~ct ivated Carbon 
4C ]Groundwater Treatment 

4B 

Option B - UV-Oxidation 

Groundwater Treatment 
Option A - Air Stripping with 
Vapor Phase Granular 

J~roundwater Recharge - Dq 
Wells 

MacKenzie Chemical Site 
Islip, Suffolk County, New York 

DECS9701\fs)rptUab9-1to9-12.xls, Table 8-2, 6/29/00 

I I I I I e I 

No. 5 - In-situ Chemical 
Oxidation 

Effectiveness 

Injection of hydrogen 
peroxide, acid and iron to 
create a strong oxidizer to 
create environment for 
Fenton's Reaction to occur. 

This treatment technology is an 
effective and proven method for 
removal of VOCs from 
groundwater 
This treatment technology is an 
effective and proven methods for 
removal of VOCs from 
groundwater 
This treatment technology is an 
effective and proven methods for 
removal of VOCs from 
groundwater. However, the 
primary contaminant of concern 
1,2,3-TCP would need significant 
retention time to be treated. 
Drywells systems are commonly 
used on Long Island and can be 
designed and constructed to 
accommodate the anticipated flow 
rates from the pump-and-treat 
system 
The treatment technology has 
proven effective for the oxidation o 
VOCs in groundwater. However, 
there is a lack of remediation 
histories associated with the 
primary compound of concern, 
1,2,3-TCP. 

with little to no inheient 
difficulties in the design of the 
system. 
Equipment is readily available, 
with little to no inherent 
difficulties in the design of the 
system. 
Equipment is readily available, 
however, size of system to treat 
1,2,3-TCP makes system not 
cost effective. 

Uses conventional construction 
techniques. 

Uses conventional construction 
techniques. Several vendors 
have patented methods of 
injecting chemistry into the 
aquifer. 

%tain'or ~ I I ~ ~  
for Detailed 

4nalysis 
Retain 

- 

Re'ain 

Eliminate 

Retain 

Retain 



Protection 01 Workers and l ~ o r k e r s  and area res~dents 

would be adequately protected 
du r~ng  well sampl~ng So11 
contamlnatlon 1s llmlted to sltr 
soils below grade Potentla1 
d~rect contact e\posure to soils 
IS mmlmal 

Env~ronmental Impact 

long-term protectlon to the 
supply wells located 
downgradlent o f  the plume 
I h e s  not pro\& an) add l t lon~ 
protect~on to human h e ~ l t h  or 

Groundwater quality cont~nucs 
to be above Class (;A 
Groundwater Oual~t) S~andards 
and NYS I ) r~nh~ng  Water 
Standards (MU.,) Ilnpacted 
groundwater w ~ l l  e\cl~tual l \  
Impact puhl~c supply & d l \  

onr-Term Cflect~veness and 
ermanence 

Adequacy, R c l ~ a b ~ l ~ t y  o f  
Controls and Permanence 

Table 8-3 
Detailed Evaluation of Remedial Action Alternatives 

MacKenzie Chemical Site 
Islip, Suffolk County, New Yolk 

Leave site In present condltlon 
VOCs In groundwater and so11 
would conunue to be In 
contravention 01 standards 
This alternatwe ma) not provld 

So11 
A l t una t~ve  NO 2 

1 xca>ar~on and D~spma l  

Vorlers and area residents 
ould porenually be exposed to 
ust du r~ng  e\ca\auon 
cu\ltles Admm~strat~ve and 
nglneerlng controls would 
~ ro \  ~ d e  sul l ic~ent protectlon 

C~rcu la t~on  technology creates 
horvontal and vert~cal 
groundwater movement w ~ r h ~ n  
the aqu~fer, enhancing the 
flush~ng o f  contam~nants lrom 
the saturated so11 and 
d~st r~hut lng ozone Ozone 
o\ldlres contamlnants In the 
groundw~ter So11 vapors can 
be captured for treatment 

Soll 
Altecnatlue N o  4 Soil Vapor 

Extractton ( w t h  thermal 
enhancements) 

-\cjvatlon and d~sposal 011-s~lc 
,tlcrs the q u ~ c k c ~ t  r cn~cd~a l  
~l ternat~vc to colnplete 
hrough the rrnloval of 

~npactcd soil, cont~nucd 
~npacts to ground\\atcr would 
ic c l ~ r i ~ ~ n a t c d  

Cirouodwater 
A l t e m a ~ ~ v e  NO 2 In-sttu A v  

Spargmg w ~ t h  Ozone lnlect~on 

Construcuon acuvltles would 
be Ilmlted to on-site Dust 
e\posure du r~ng  well 
~nstallauon would be controlled 
through admln~stratwe and 
englneerlng controls 

So11 vapor extraction ~nduces 
alr l low through the ~mpacred 
unsaturated zone Thermal 
enhancements ~ncrease the 
volat~l l ty o f  1,2,3-TCP So11 
gases can be captured I'or 
treatment prlor to d~scliarge 

Groundwater Groundwawr 

Construct~on actlvltles may be 
temporar~ly d~srupttve to the 
commun~ty llealth r~shs to 
workers and res~dents are 
m~n lma l  

\cavatlon actlblues are eas~ly 
mplemented I t  1s a permanent 
,oIut~on since contam~nants are 
emo\ed In thclr e\lsllng stdtr 

~ n d  m e d l ~  

Vell ~nsta l la t~on a c t ~ v ~ r ~ e s  may Wel l  lnstallatlon ac t l v~ r~es  may 
e temporar~ly d~s rup t~ve  to the be temporarily dlsruptlve to the 
ommunlt) Iiealth r~shs to commun~ty Inject~on and use 
.orhers and res~dents are o f  the process chem~stry ~n a 
i ~ n ~ m a l  res~dent~al area, as well a\ 

e\otherm~c reactlon ~n 
groundwater would need to be 
further evaluated 

Vould capture groundwater In Would remedlate Lontatnlnants 
rea of hlghesr VOC ~n the groundwater by o x ~ d ~ c ~ n k  
oncentratlons (on and near the contam~ndnts lnorder to create 
~te), and also would prevent env~ronment lor reaction ~n 
urther spread~ng o f  the groundwater, p l l  and Iron 
ontamlnant plume concentration must be adjusted 

prlor to lnjectlon o f  hydrogen 
p rox lde  

rratment altrrnat~ve 1s Technology 1s s u w d  for the 
rlectlve and proven for the treatment o f  VOCs and sire 

emoval o l  VOCs from aqu~fer cond~ t~ons  N o  case 
,roundwater Is cons~dered a h~storles available for 1,2,3- 
ermanent solut~on slnce TCP r e w d ~ a t ~ o n  Due to the 
onwm~nanrs will be removed extent I the plume treatment 
rom the groundwater med~a curtam would be set up to treat 

contamlnanb Is cons~dered a 
permanent solutlon slnce 
contar . , ~ ~ a n b  w ~ l l  be removed 
from the groundwater med~a  

Technology IS rel~able, although 
remed~al hlstor~es wlth 

compound o f  concern, 1,2,3- 
ICP ,  are l m ~ t e d  lechnology 
15 well sulted for geology on- 
sltr It 1s ~ o n s ~ d r r e d  a 
pem i~n rn t  solution 

Technology IS relat~velq new, 
but appears to be rel~able No 
case h~storles ava~lable 
assoc~ated wlth treatment o l  
1,2,3-TCP Ilas k e n  s h o w  tc 
be effect~ve ~ l t h  s ~ m ~ l a r  VOC 
Lontamlnants and aqu~ler 
cond~t~ons Due to the extent o 
the plume treatment curtaln 
would be set up to treat 
contamlnants Is cons~dered a 
permanent solutlon since 
contamlnants w ~ l l  be removed 
from the groundwater med~a 



educt~on of Tox~c~ ty .  M o b ~ l ~ t y .  
id Volume 

Treatment Process Used and 
Mater~als 1 reated 

Reduct~ons In Tox~c~ty, 
M o b ~ l ~ t y .  and Volume 

Degree o f  l r revers~b~l~ ty  

Type and Quant~ty ol' 
Res~duals Rema~n~ng 

Detailed Evaluation of Remedial Action Alternatives 
MacKenzie Chemical Site 

Islip, Suffolk County, New York 

phase carbon. carbon I I 
{one ]NO conta~n~nant translbrmatlonsl~ftective at removal o i  VOCs ( ~ r e a u  groundwater l ro la l  groundwater extractton 1lreat.s groundwater 

l o t  Appl~cable / l r revers~hb l lnevers~ble l lnevers~bic Ilrrevers~ble Ilrrevers~ble 

or1 & Groundwxer 

A h e m ~ u e  N o  1 No I m h e r  
A~.t ion W ~ t h  Monrtoroig 

lot Appl~cahle 

Grwnd\%ater 
Altemaove N o  4 Groundwater 

Pump and Treat 

Rrriiovdl o f  VOCs from 
groundwater uslng alr strlpplng 
technology and liquid phase 
carbon Removal o f  VOCs 
from off-gas uslng vapor phase 
carbon 

occur becau5e ~011ta111111ant~ are 
removed ~n 1hc.u current stjte 

Sod 
A l temat iw No 4 Sod Vapor 

Extractroo ( w t h  thermal 
enhancements) 

Remobal o l  contam~nanls from 
the subsurface soils by 
ehtracting a1r lnorder to 
~ncrease the volatrl~ly o f  1,2,3- 
TCP heat would be lnjccled Into 
the treatment area Air 
d ~ s ~ h a r g e  IS treatcd vla vapor 

So11 
Altrrnanw No 2 

t \ c , n a ~ l r ~ n  and I)~ym~l 

Contam~narils are removed ~n 
the~r  ehlbtlng med~a and 
trdnsported 011-s~te lor 
treatment 

G r w n d w m r  
A l tc  tdt~ve No 5 jn-Sltu 

Ci em~cal  Ox idat~on 

Ox~da t  ,),I o f  contaminants ~n 
the groundwater Generates 
heat and carbon dlouldc durmg 
treatment 

Groundwater 
A l terwove No  2 In-sllu A l r  

Spargmg wctbOzone lnlect~on 

Transfer o f  VOCs from 
groundwater to alr us~ng  
pdtented 111-xtu sparge well, 
contaminat~on IS then owd~zed  
w ~ t h  ozone In  groundwater 
VOCs can be removed from the 
olT-gas uslng vapor-phase 

form the unsaturated zone 
Only I ~ m ~ t d t ~ u n  may be the low 
vo la t~ l~ t )  o f  1.2.3-TCP P~ lo t  
testing to enwre treatah~l~ty IS 

recommended 

l o t  Appl~cahle 

contamlnants emecllvely, 
removes and ellm~nateb VOCs 
from ground~aler  uslng spdrge 
u r l l s  w ~ t h  ozone lnjectlon 
Only l ~ m ~ t a t ~ o n  may be the ION 
Ileriry's conslant w ~ l h  I 2 3- 
TCP P ~ l o t  tcstlng to ensure 
treatab~l~ty IS recommended 

Capable ot rcmed~at~ng swls to 
AKARs u l t h  tlic ex~ept lon o l  
d n \  50115 luc,itcd h~ncclth b ~ l e  
h t ru~t~r rc \  

rate IS est~rnated at 65 gallons 
per mlnute (uslng 2 extraction 

well,) One system w ~ l l  capture 
groundwater on and 
~mmtd la~e l )  d l - s ~ t e  The 
w o n d  system w ~ l l  be locdled at 
downgradlent edge of plume 
Expect greater than 99% 
removal for VOCs 

Remove V K s  from the 
unsaturated so~ ls  on-site, 

p r o m t l n g  contaminants from 
i o n t ~ n u ~ n g  to act as a source o l  
groundwater contamlnat~on 

contamlnants effect~\ely,  
remow V ( K s  from 
groundwater through the 
lnjectlon o f  chem~stry into the 
groundwater table 

Remove VOCs from 
ground*ater and prevent 
lurther m ~ g r a t ~ o n  ol  
contammant plume to potentla1 
do*mgrad~ent receptors ( I  e 
pub l~c  supply wells) 

Treated groundwater will meet 
NYS Groundwater D~scharge 
Standards 

Removes VOCs from 
groundwater and prevent 
further m~grat lon o l  
conlamlnant plume to potential 
downgradlent receptors (I e , 
pub l~c  supply wells) 



Operate 

A b ~ l ~ t y  to Ohtam Approval 
From Other Agenc~es 

Action W ~ l h  Monltorlng 

;roundwater monllorlng would 
e conducted l o  dctcct changes 
1 groundwater quallty, can he 
x d ~ l y  ~mplcmcnrcd 

Table 8-3 
Detailed Evaluation of Remedial Action Alternatives 

MacKenzie Chemical Site 
Islip, Suffolk County, New York 

Sod 
Sod A l temat tw No 4 So11 Vapar Groundwater Groundwater 

, \ l t e r n a n ~  N o  2 Extract~on [wth thnmal  Altermove N o  2 In-sltu A l r  Alternanve N o  4 Groundwate 
I \cdbdtwn and I h p c r s ~ I  enhancements) Sparnog wctbOzone lnlect~on Pump and Treat 

re-rcrncd~al 51te ac t I \ ~ t~es  
m ~ l d  he l lm~ ted  to the 
lstallat~on o i sho r~ng  adlacent 
) site structures and 111 areas 01 

Kead~l \  ~nbtalled Will requlre Kead~ly ~nstalled, and low Read~ly ~nstalled W ~ l l  requlrc 
routlne operation maintenance O&M requlred routlne operatlon, malntenance 
and monltorlng and monltorlng 

I reatment equipment 1s read~ly Wells and treatment systems Treatment equipment IS r n d ~ l )  
~nstalled are read~ly ~nstalled However, ~nstalled t i o ~ e k e r .  land accrr' 

\IL'I~I 01 c\c.d\atc.d arc.15 C~SI I )  to cipand treatment area Can e p a n d  treatment area or unlts onto treatment train 
Increase thermal load~ng to modll'y operat~onal parameters 
subsurface ~f warranted to ~rnprove treatment eflic~ency 

land access 1s requlred from IS requlred from property ownel 
property ohner and/or the andlor the Town to construct 
Town to construct system on recokery wells on pr~vate 
prlvate property or publlc r~gh t -  property or puhllc r~ght-of-  
of-ways NYSDEC \ r ~ l l  need to ways NYSDEC will need to 
~den t~ f y  land for construct~on o f  ~ d e n t ~ f y  land Ibr construct~on 0 1  

system system 

lost e\cavatlon so11 samples Samplmg of treatment system 

,auld be collected to conlirm mfluent will determine mass 

h~ l l t y  to meet remrd~al load~ng to system 

8hlcct~\vs system performance 

Ad? requlrc locd pellnlt\ Must ohta~n permlt lor alr May need perm11 for alr Must obta~n permit for 
cm1551o1is cmlss~ons d~scharge or  treated watcr and 

alr emlsslons 

<ead~l> ava~lablc. Materlalb for treatment system Mater~als for well construct~on Read~ly ava~lable 
construction are read~ly are read~l) ava~lahle System 1s 
ava~lahle patented and therefore. must be 

ohtamed from I~censed vendors 

Grwodwater 

lnject~on wells can be read~ly 
~nstalled Would need p e r ~ o d ~ ~  
3 t~medyear) Injcctlons o l  
:hemlstry 

Wells are read~ly ~nstalled 
However, land access 13 

rcqu~red from property ohner 
m d o r  the 1 own to construct 
~ e l l b  on prlvate property or 
publ~c r~ght-of-ways NYSDI. 
AIII need to d e n t ~ l y  land for 
.onstru~tlon of system 

Can add add~tlonal lnjectlon 
hells to expand treatment area 

Samplmg orgroundwater 
upgradlent and downgradlent ( 

treatment zones to monnor for 
system ~,srformance 

May requlre perm11 to lnjcct 
process chem~stry Into 
groundwater 

Well lnstallat~on methods are 
conventmnal, but requlre 
sta~nless steel to withstand 
ex other.,^,^ reacllon Patentec 
system, must purchase from 
I~censed-vendors 



Table 8-3 
Detailed Evaluation of Remedial Action Alternatives 

MacKenzie Chemical Site 
Islip, S u f f o l k  C o u n t y ,  New York 

Evalwoon Cnrertd 

'ompllancc wlth NYS Stand~rd, 

Compl~ance wlth other Docs not meet SC'Gs, and docs 

crlterla, walvrrs laws. and not meet long-tern rcmedld 

gu~danct. act~on ub l t ‘c t~ve~ NYS and f:I'A Supcrlund 

'riter~a. and G u ~ d e M  
Comoliance w ~ t h  Standards, 
Cr~ter~a,  and Gu~dnnce (SCCis) 

AiKmanve No  1 No I u n k r  
k l w n  W ~ t h  M o n l t o r i ~ ~ g  

lprovlded by pub l~c  water ITllrough rcrned~at~on, fulurc 

A l r r r rmo~c N o  2 
t \ ~d \d t t o i i  3 r d  I)~$posal 

VOCs at cln-site and ol1:sltc 
locat~ons w ~ l l  contlnuc to 
exceed RSCOs. NYS Clas5 t i A  
Groundwater Qual~ ty  Standards 

W P r o t e ~ l ~ o n  oi- 
lealth and the Lnv~ronment 

So115 wuuld hc rcrnu\cd u n t ~ l  
so11 qual~ty rnccts the KSC-OS 

There IS currentl) no risk to 
pub l~c  health slnce all res~dcnt, 
w ~ t h ~ n  the p l ~ ~ m e  arca arc 

supply This al ter~iat~\e. 
however, docs not p r m ~ d t '  lung- 
term protection to the \\ell l ield 
located approx~matel) 3,100 feet 
downgradlent of the slte 

Capital Cost 
Annual O&M Costs I 

I ' ru tc~ l~ve ol  human health and 
the envlronment I his remcdia 
~ l ten i .~ t ivc  target5 the wurce of 

ground\\atcr Impacts are 
cl~mlnatcd 

'ost - 
Capital Cost 
Annual O&M Costs 
Present Wonh (5%) 

A l te rna tw  N o  4 So11 Vapor Groundwater 

f ach~evmg the RSCOs 

$0 
$30,000 

$31 1,391 

Vould meet NYS 
CGsIARARs, compl~es w ~ t h  
IYS and I PA Supcrlund 
u~dance 

$1,457,960 
$0 

$1,457,960 

ach~eve ARARs (I  e , meet 
NYS Groundwater Discharge 
Standards for treated 
groundwater, and NYS Air 
G u ~ d e  I gu~dance for alr 
em~ssrons) 

Would meet NYS 
SCGslARARs. compl~es w ~ t h  
NUS and EPA Superfund 

rotectlve oihuman health and l ~ r o t e c t ~ v e  o f  human health and 
i e  envlronment T h ~ s  remed~al (the envlronment T h ~ s  remedm 
Iternatlve targets the source o f  lalternattve targets the 
l e  contamlnatlon on-site 
hrough rcmedlatlon, luture 
roundwdter inlpact\  re 

l~minatcd 

:irounduater treatment would 
3ch1eve ARARs (treated 
grounduater would meet NYS 
Sroundwater D~scharge 
Smndards and air emlsslons 
from strippers 011-gas will meet 
UYS Air G u ~ d e  I guldance 
levels) 

Would meet NYS 
SCGsIARARs compl~es w ~ t h  
VYS and L PA Superfund 
y ~ d a n c e  

groundwater contaminant 

plume and reduces the potentla 
for iunher mlgrauon o i  
L litammates ~n the d ~ r e c t ~ o n  ol  
the publlc well field 

1 

rreatment 4 A  - Liautd G A C  
$81 8.400 $351.100 

Groundwater treatment would 
ach~eve ARARs ( I  e , meet 
NYS G- ~undwater Dlschdrge 
Standards lor treated 
groundwater) 

Would meet NYS 
SCGsIARARs, complles w ~ t h  
NYS and CPA Superlund 
gu~dance 

Protecttve o ihuman health and 
'he envlronment T h ~ s  remed~al 
dternat~ve targels the 
;roundwater contanllnant 
plume and reduces the potenual 
lor further mlgratlon o i  
:ontarnmates In  the dlrect~on o f  
he publlc well field 

Treatment 4B-Air S t r ~  
$837,000 
$155,000 

Protecttve o f  human health and 
the envlronment T h ~ s  remed~a 
ahernatwe targets the 
groundwater conlamtnmt 
plume and reduces the potenttal 
for further mtgratlon o f  
contaminates ~n the dlrect~on of 
the publlc well field 



I. Capital Cost: 
None 

Table 8-4 
Order of Magnitude Cost Estimate 

Soil Alternative No. 1 - No Further Action 
MacKenzie Chemical Site 

Islip, Suffolk County, New York 

Unit Cost Quantity Cost 
$ 

Subtotal Capital Cost: $ 

11. Annual Operating Costs Unit Cost Quantity Cost 
Quarterly Sampling Event $ 7,500 /event 4 eventstyr. $ 30,000 

Subtotal Estimated Annual Operating Cost: 

Ill. Present Worth Capital Costs and Annual Operating Costs 
Total rstimated Capital Cost 
Total Estimated Annual Operating Cost 
Present Worth (15 yrs., 5%) 

Present Worth (Capital & Operating) 

Notes: 
These Cost Estimates represent our opinion as design professionals of probable order of 
magnitude construction and operating costs and are provided for general guidance in the 
evaluation of alternatives. Actual contractor bids or cost to the client are a function of final 
design, competitive bidding and market conditions. 

Operating costs are assumed for 15 years. 

H:\DECS9801 \FS\Soil-Costs.xls, No Action, 8/29/00 
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Table 8-5 
Order of Magnitude Cost Estimate 

Soil Alternative 2 - Excavation and Disposal 
MacKenzie Chemical Site 

Islip, Suffolk County, New York 

I. Capital Costs: Unit Price Quantity Cost 
a. Excavation and Disposal of Soil in Areas 1, 2, 3 & 4 to 

maximum depth of 20' below grade 
- Excavation 
- Shoring 
- Backfilling and Grading 

Soil Disposal 
- Dispose of Soil (Non-Haz., 4,050 cy) 

$ 1,500 lday 13 days $ 19,500 
$ 30 / s f  3,840 sf $ 115,200 

$ 70 lton 6,500 tons $ 455,000 

b. Excavation at Area 1 from 20' to 45' below grade 
- Excavation $ 3,000 /day 10 days $ 30,000 
- Shoring $ 30 I sf 6,600 sf $ 198,000 
- Backfilling and Grading $ 35 I c y  700 cy $ 24,500 

$ 252,500 
Soil Disposal Options 
- Dispose of Soil (Non-Haz., 700 cy) $ 70 lton 1,110 tons $ 77,700 

Subtotal Estimated Capital Cost: $1,041,400 

Total Costs Assuming Non-Hazardous Soil Disposal 

Subtotal: $1,041,400 
Administration (10%): $ 104,140 

Engineering (10%): $ 104,140 
Contingency (20%): $ 208,280 

Subtotal Estimated Capital Cost: $1,457,960 

Notes: 
1. Soil density of approximately 1.6 tonslcy was assumed. 

2. These Cost Estimates represent our opinion as design professionals of probable order of magnitude construction 
and operating costs and are provided for general guidance in the evaluation of alternatives. Actual contractor bids 
or cost to the client are a function of final design, compet~t~ve bidding and market conditions. 

H:\DECS9801\FS\ Soil-Costs.xls, Excavate. 8/29/00 



I. Capital Costs 

Table 8-6 
Order of Magnitude Cost Estimate 

Soil Alternative 4 - Soil Vapor Extraction (Thermal Enhancement) 

Pilot TesVDesign 
Workplan. HASP 
Wells 
Portable Steam Generator. GAC 
Field Testing 
Air Monitoring & Analysis 

Extraction 
Extraction Wells 
Trenching 
Piping 
Vaults 

Treatment 
Treatment Building & Slab 
Process Equipment 
Vapor Phase Carbon 
Power Source 
Process Piping & Valves 
System Control 
Air Cooler 
Electr~cal 

Thermal Enhancement System 
Wells 
Trenching 
Piping (Steam) 
Water Supply 
Steam Boiler including Manifolds 
Heat Exchanger 

Soil Excavation and Disposal at DS-13 
Excavation 
Backfilling and Grading 
D~sposal (non-Haz., 55 cy) 

11. Annual Operating Costs 
a. General 0 & M 
b .  Electricity ($0.15 K W  HR) 
c. GAC Replacement 
d. Air Monitoring 

MacKenzte Chem~cal Slte 
Islip, Suffolk County, New York 

Unit Cost Quantity Cost 

5.000 ea. 
3.000 ea. 
5.000 ea. 
8.000 ea. 
5,000 ea. 

3.000 ea. 
20 /LF 
10 ILF 

2.000 ea. 

25.000 ea. 
35.000 ea 
10,000 ea 
15.000 ea. 
10,000 ea. 
20,000 ea. 
20,000 ea. 
8,000 ea. 

6,000 ea 
40 /LF 
30 ILF 
20 ILF 

25.000 ea. 
7,000 ea. 

1.500 /day 

30 I cy 
70 / ton 

1 
5 
1 
1 
1 

8 
400 LF 
600 LF 

7 

1 
1 
2 
1 
1 
1 
1 
1 

16 
400 LF 
600 LF 
300 LF 

1 unit 
1 u n ~ t  

1 days 
55 cy 
90 tons 

Subtotal for SVE System Capital $ 420.450 
Admin.lConstr. Mgmt. (20%): $ 42.045 

Engineerinq (10%): $ 42,045 - .  . 
Contingency (20%): $ 84.090 

Subtotal Estimated Capital Cost : f 588,630 

Unit Cost Quantity Cost 
$ 2.000 /month 12 monthslyr $ 24,000 
$ 4,500 /month 12 monthslyr $ 54,000 
$ 800 imonth 12 monthslyr $ 9.600 
$ 900 /month 12 months/& $ 10.800 

Subtotal Estimated Annual Operating Cost: S 98.400 

Ill. Present Worth Capital Costs and Annual Operating Costs 
Total Estimated Capital Cost 
Total Estimated Annual Operating Cost 
Present Worth (5 yrs., 5%) 

Present Worth (Total Capital B Operating) 

Notesl 
1 

These Cost Estimates represent our opinion as design professionals of probable order of magnitude construction 
and operating costs and are provided for general guidance in the evaluation of alternatives. Actual contractor bids 
or cost to the client are a function of final design, competitive bidding and market conditions. 

2 Operating (mon~toring) costs are assumed for 5 years 

H IDECS980l\FS\So1l-Costs XIS. SVE w~th Thermal 8/29/00 



I. Capital Cost: 
None 

Table 8-7 
Order of Magnitude Cost Estimate 

Groundwater Alternative No. 1 - No Further Action 
MacKenzie Chemical Site 

Islip, Suffolk County, New York 

Unit Cost Quantitv Cost 

Subtotal Capital Cost: $ 

II. Annual Operating Costs Unit Cost Quantity Cost 
Quarterly Sampling Event $ 7,500 /event 4 eventdyr. $ 30,000 

Subtotal Estimated Annual Operating Cost: $ 30,000 

Ill. Present Worth Capital Costs and Annual Operating Costs 
Total Estimated Capital Cost 
Total Estimated Annual Operating Cost 
Present Worth (15 yrs., 5%) 

Present Worth (Capital & Operating) 

Notes: 
These Cost Estimates represent our opinion as design professionals of probable order of 
magnitude construction and operating costs and are provided for general guidance in the 
evaluation of alternatives. Actual contractor bids or cost to the client are a function of final 
design, competitive bidding and market conditions. 
Operating costs are assumed for 15 years. 

H:\DECS9801\FS\GW-Costs.xls, N o  Action 



Table 8-8 
Order of Magnitude Cost Estimate 

Groundwater Alternative No. 2 - In-situ Air Sparge with Ozone Injection 
MacKenzie Chemical Site 

Islip, Suffolk County, New York 

I. Capital 8 Installation Costs: 

Brightside Avenue and South Raod - 
Installation of Wells 
Installation of Sparge Points 
Palletized Sparge System (Brightside Ave) 
Wall Mount Sparge System (South Rd) 
In-well Unit 
Below Well Unit 
Spargepoints 
Oxygen Source with Controller 
Well Head Assembly 
Miscellaneous Parts 
State License and Fees 
Vapor Control Unit 
Vaccum Extraction Pump 
Piping (PVC) 
Preconstruction Activities 
Field Testing 
Buildings 
Rental of Field Analytical Equipment (startup) 
Labor and Expense (System Start-up) 
Electrical 

Subtotal 
Contingency (20%) 
Engineering (1 5%) 
Admin./Constr. Mgmt. (20%) 

Annual Operating Costs 
Electricity 
System Engineer 
System Operator 
Vapor Phase Carbon 
Maintenance Mater~als 
System Performance Monitormg 
Semi-Annual Groundwater Monitormg 

Umt Cost Quantity Cost 

6,000 ea. 
5,000 ea. 

40,100 ea. 
16,700 ea. 
2,875 ea 

575 ea. 
500 ea. 

3.500 ea. 
450 ea. 

10,000 ea. 
13,300 ea. 
3,220 ea. 
5,000 ea. 

15 LF 
1,500 ea. 

15,000 ea. 
15,000 ea. 
5.000 ea. 

15,000 ea. 
10.000 ea. 

8 wells 
6 wells 
1 unit 
1 unit 
8 units 
8 units 
6 units 
1 unit 

12 units 
1 
1 
1 unit 
1 unit 

300 LF 
1 
1 week 
2 ea. 
1 
1 
1 

Subtotal Estimated Capital Cost: 

Un~t  Cost Quantity Cost 
$ 400 Month 12 Months $ 4,800 
$ 80 Ihr 150 hours $ 12,000 
S 70 Ihr. 400 hours $ 28,000 
$ 500 /drum 4 drums $ 2,000 
$ 10.000 L.S. 1 Units $ 10,000 
$ 15,000 1 L S .  $ 15,000 
$ 9,000 /event 2 eventslyr $ 18,000 

Subtotal Estimated Annual Operating Cost: f 89,800 

Present Worth Capital Costs and Annual Operating Costs 
Total Estimated Cap~tal Cost 
Total Estimated Annual Operatmg Cost 
Present Worth (10 yrs., 5%) 
Present Worth (Capital i% Operating) 

Operating costs are assumed for 10 years. 
NYSDEC may need to acquire land for ~nstallation/construction of treatment system. 

These Cost Estimates represent our op~nion as des~gn professionals of probable order of magnitude 
construction and operating costs and are provided for general guidance in the evaluation of alternatives. Actual 
contractor bids or cost to the client are a function of final design, competitive bidding and market conditions. 

H:\DECS9801\FS\GW_Costs xls. KVA, 8/29/00. 4.24 PM 



Table 8-9 
Order of Magnitude Cost Estimate 

Groundwater Alternative No. 4A - Pump and Treat with Liquid Phase Carbon 
MacKenzie Chemical Site 

Islip. Suffolk County, New York 

Capital 8 Installation Costs: Unit Cost Quantity 

Extraction 
Extraction Wells $ 15,000 ea. 2 
Pump System $ 6.000 ea. 2 
Utility Vault $ 7 ,000ea .  2 
Transm~ssion PipeICondu~t (LF) $ 40 /LF 1,000 LF 

Treatment (Air Stripping with Liquid Phase Carbon) 
Treatment Building $ 70,000ea.  
Eqpt. Foundation $ 25.000 ea. 
Power Sources $ 15,000 ea. 
Process Piping & Valves $ 45,000 ea. 
System Controls $ 45.000 ea. 
Clear Well $ 30,000 ea. 
Additional Pumps $ 5,000 ea. 
Liquid Phase Carbon Units $ 20,000 ea. 

Reinjection 
Drywells 
Drainage Piping 

$ 5,000 ea. 
$ 40 ILF 

1 Units 
1 Units 
1 Units 
1 Units 
1 System 
1 Units 
2 Units 
2 Units 

Subtotal 
Contingency (20%) 
Engineering (1 5%) 
Admin./Constr. Mgmt. (20%) 

Subtotal Estimated Capital Cost: 

It. Annual Operating Costs 

Electricity $ 
System Engmeer $ 
System Operator $ 
Maintenance Materials $ 

Liquid Phase Carbon changeout"' $ 
Solids Disposal $ 
System Performance Monitoring $ 
Semi-Annual Groundwater Momtoring $ 

Unlt Cost 

800 Month 
80 Ihr 
70 Ihr. 

30,000 /year 
50.000 /year 

250 /drum 
15,000 /year 
9.000 /event 

Cost 

Quantity Cost 

12 Months $ 9,600 
200 hours $ 16,000 
400 hours $ 28,000 

1 year $ 30,000 
1 year $ 50.000 

20 drums $ 5,000 
1 year $ 15,000 
2 eventslyr. $ 18,000 

Subtotal Estimated Annual Operating Cost: $ 171,600 

Ill. Present Worth Capital Costs and Annual Operating Costs 
Total Estimated Caprtal Cost 
Total Estimated Annual Operating Cost 
Present Worth (15 yrs., 5%) 

Present Worth (Capital 8 Operating) 

These Cost Estimates represent our opinion as design professionals of probable order of magnitude construction 
and operating costs and are prov~ded for general guidance in the evaluation of alternatives. Actual contractor bids 
or cost to the client are a funct~on of final design, competitive bidding and market conditions. 
Operating costs are assumed for 15 years. 
NYSDEC may need to acquire land for ~nstallation/construction of treatment system. 
"' Cost presented represents the average estimated annual carbon consumption for 15 years of operation. 

H.\DECS9801\FS\GW~Costsxls, PBT with GAC, 8/29/00 



Table 8-1 0 
Order of Magnitude Cost Estimate 

Groundwater Alternative No. 48 - Pump and Treat with Air Stripping and Carbon Polishing 
MacKenzie Chemical Site 

Islip, Suffolk County, New York 

I. Capital 8 Installation Costs: Unit Cost Quantity Cost 

Extraction 
Extraction Wells $ 15,000 ea. 2 $ 30,000 
Pump System $ 6,000 ea. 2 $ 12,000 
Utility Vault 5 7.000ea.  2 $ 14,000 
Transmission Pipelconduit (LF) $ 40 ILF 1,000 LF $ 40,000 

$ 96,000 
Treatment (Air Stripping with Carbon Polishing) 

Treatment Building $ 70,000 ea. 1 Units $ 70,000 
Eqpt Foundation $ 25.000 ea. 1 Units $ 25,000 
Air Stripping Units $ 30,000ea. 1 Units 5 30,000 
Booster Blower $ 2 .000ea 1 Units $ 2.000 
Power Sources $ 15,000 ea. 1 Un~ts $ 15,000 
Process Piping & Valves $ 45,000 ea. 1 Units $ 45,000 
System Controls $ 45,000 ea. 1 System $ 45,000 
Clear Well $ 30,000ea. 1 Units $ 30,000 
Additional Pumps $ 5,000 ea. 2 Units $ 10,000 
Liquid Phase Carbon Units $ 10,000 ea. 2 Units 5 20,000 

$ 292,000 
Reinjection 

Drywells 5 5,000 ea 24 $ 120,000 
Dramage Piping 

Subtotal 
Contingency (20%) 
Engineering (1 5%) 
Admin.lConstr. Mgmt. (20%) 

II. Annual Operating Costs - 
Electric~ty $ 
System Engineer 5 
System Operator 5 
Maintenance Mater~als 5 
Liquid Phase Carbon ~ h a n ~ e o u t " '  $ 
Solids Disposal $ 
System Performance Mon~tor~ng $ 
Semi-Annual Groundwater Monitormg $ 

$ 540,000 
$ 108,000 
$ 81,000 
$ 108,000 

Subtotal Estimated Capital Cost: $ 837,000 

Un~t Cost 

1.000 Month 
80 Ihr 
70 Ihr 

40,000 lyear 
10,000 /year 

250 /drum 
15,000 /year 
9,000 /event 

Quantity 

12 Months 
250 hours 
500 hours 

1 year 
1 year 

20 drums 
1 year 
2 eventslyr. 

Cost 

5 12,000 
$ 20,000 
$ 35,000 
$ 40,000 
$ 10,000 
5 5,000 
$ 15,000 
$ 18,000 

Subtotal Estimated Annual Operating Cost: $ 155,000 

Ill. Present Worth Capital Costs and Annual Operating Costs 
Total Estimated Capital Cost 
Total Estimated Annual Operating Cost 
Present Worth (1 5 yrs , 5%) 

Present Worth (Capital 8 Operating) 

These Cost Estimates represent our opmion as design professionals of probable order of magn~tude construction 
and operating costs and are provided for general guidance in the evaluation of alternatives. Actual contractor bids 
or cost to the client are a function of final design, competitive bidding and market conditions. 
Operating costs are assumed for 15 years. 
NYSDEC may need to acquire land for installationlconstruction of treatment system. "' Cost presented represents the average est~mated annual carbon consumption for 15 years of operation. 

H:\DECS9801FS\GW-Costs.xls. PBT-AirStr~p w~th GAC Polish, 8/29/00 



Table 8-1 1 
Order of Magnitude Cost Estimate 

Groundwater Alternative No. 5 - In-situ Chemical Oxidation 
MacKenzie Chemical Site 

Islip, Suffolk County, New York 

I. Capital 8 Installation Costs: Unit Cost Quantity Cost 

Phase I - Bench Scale Testing Phase 
Sample Collection and Analysis 
Bench Scale Testing 
Post Treatment Sample Analysis 

Phase II - Pilot Transitory Phase 
Work Plan/HASP/Approvals 
Well Installation 
Pre-pilot Sample Collection and Analaysis 
Process Chemical Injection 
Post-pilot sample Collection & Analysis 
Report & Work Plan Development 

$ 3,000 ea. 
$ 3,000 ea. 
$ 3,000 ea. 

$ 5,000 ea. 
$ 8,000 ea. 
$ 3,700 ea. 
$ 65,000 ea. 
$ 3,700 Round 
$ 5,000 ea. 

1 
1 
1 

1 Units 
4 Wells 
1 Units 
1 Units 
2 Rounds 
1 Units 

I 

Full Scale Remediation Phase 
Well Installation 

II. Annual Operating Costs 
Process Chemicals 
Semi-Annual Groundwater Monitoring 
System Performance Monitoring 

$ 8,000 ea. 28 Wells $ 224,000 
Subtotal Estimated Capital Cost: $ 3S1,IOO m 

Ill. Present Worth Capital Costs and Annual Operating Costs 
Total Estimated Capital Cost 
Total Estimated Annual Operating Cost 

Unit Cost Quantity Cost 
$ 75,000 ea. 3 /year $ 225,000 - - 
$ 9,000 /event 2 /year $ 18,000 
$ 20,000 /year 1 /year $ 20,000 

Subtotal Estimated Annual Operating Cost: $ 263,000 
I 

Present Worth (8 yrs., 5%) 
Present Worth (Capital & Operating) 

These Cost Estimates represent our opinion as design professionals of probable order of magnitude construction and 
operating costs and are provided for general guidance in the evaluation of alternatives. Actual contractor bids or cost to the 
client are a function of final design, competitive bidding and market conditions. I 

Operating costs are assumed for 8 years. 
NYSDEC may need to acquire land for installation/construction of treatment system. 

m 





APPENDIX A 
Data Validation Summary Report 



Data Validation Services 
120 Cobble Creek Road P. 0. B o x  208 

North Creek, N. Y.  12853 

Phone 518-251-4429 

April 23, 1999 

Michael Gentils 
H2M Group 
575 Broad Hollow Rd. 
Melville. NY 1 1747 

RE: Validation of MacKenzie Chemical data packages 
Accredited Case Nos. 2457, 2473, 2506, 254 1, 2573, 3058, and 3 192 

Dear Mr. Gentils: 
Review has been completed for the above-mentioned data packages generated by Accredited 

Laboratories, pertaining to samples collected at the MacKenzie Chemical Site between November 1998 
and January 1999. Twenty two aqueous and twelve soil samples were processed for full 1995 
NYSDEC ASP CLP TCLITAL parameters, and four soil samples were processed for volatiles by 95- 1 .  
Volatile analyses included an after-the-fact search for the target analyte 1,2,3-trichloropropane. Field and 
trip blanks, and sample matrix spikes/duplicates were also analysed. 

Data validation was performed with guidance from the most current editions of the USEPA CLP 
National Functional Guidelines for Organic and Inorganic Data Review and the USEPA SOPS HW-2 and 
HW-6. The following items were reviewed: 

* Data Completeness 
* Custody Documentation 
* Holding Times 
* Surrogate and Internal Standard Recoveries 
* Matrix Spike Recoveries/Duplicate Correlations 
* Field Duplicate Correlations 
* Preparatiodcalibration Blanks 
* Control SpikeLaboratory Control Samples 
* Instrumental Tunes 
* Calibration Standards 
* Instrument LDLs 
* Method Compliance 
* Sample Result Verification 

Copies of laboratory case narratives are attached to this narrative, and should be reviewed in 
conjunction with this narrative. A summary analysis chart and copies of the laboratory NYSDEC Sample 
Analytical Requirement Summary Forms are also included with this report. The edits and qualifications 
noted in the following text will be applied as red ink edits to hardcopies of client results tables (when 
received) and submitted under separate cover. 
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In summary, samples were primarily processed in complianre with protocol requirements, and 
most results are usable as reported, with numerous qualifications. Although there were instances of 
noncompliant processing (i.e. cyanide holding time violations, pesticidePCB baseline response, etc.), 
only those affecting sample reported results will be detailed within this report. 

Data Completeness 
The data packages were not generated according to NYSDEC ASP Supehnd  or Category B 

deliverables. Most information needed to perform validation was provided. Please see the attached 
resubmission communications for other requested data. 

One of the items requested for resubmission were the Inorganic Cover Pages required by the 
ASP. Although these were provided upon request, they were not signed by laboratory personnel. 

Soil samples processed in early January 1999 were reported with matrix spikelduplicate 
associations from project samples from November 1998. 

Volatile Analyses 
Following the reporting of five of the seven project delivery groups, evaluation for analyte 1,2,3- 

trichloropropane was requested. Because the request occured after analysis (and after a viable holding 
time), the evaluation was not performed as a target compound analysis, in that this compound was not 
included in the standard processing. The evaluation was performed by specific laboratory review of each 
sample's data by the analyst, and reported as a Tentatively Identified Compound (TIC) when detected. 
Therefore the identification is tentative, and the reported quantitative values are not accurate. TIC values 
are always estimated, although those for this project were not properly flagged as such by the laboratory 
(see below). 

Only the resubitted TIC forms for the volatile analyses should be used for groups 2457, 2473, 
2506, 2541, and 2573. These were revised by the laboratory to show evaluation for 1,2,3- 
trichloropropane, and sent by facsimile transmission from the laboratory to H2M Group on 1/14/99). 
These forms, and those provided with groups 3 192 and 3058, should also include the following edits and 
corrections, determined during validation: 

Due to the fact that this compound elutes very closely to one of the surrogate standards present in 
each sample, the peak response resulting from this compound was not properly evaluated by the TIC 
software. Some possible detections were not noted by the analyst, and some of the reported values 
when detected were significantly lower than actual. Upon validation review, the chromatograms were 
reviewed for response, and the following additional information is provided: 
1 .  All reported 1,2,3-trichloropropane values are considered tentative ("N" qualifier) in 

identification, and greatly estimated ("J") due to the assumptions present in the TIC quantitative 
algorithm. 

2. Potential 1,2,3-trichloropropane detections not reported (these can be verified or eliminated by 
additional laboratory review) are the following: 

le ID Approximate C o n c e n t r a t l o n o n  TIC a- 
VP-3-60 10 ug/L 
VP-I0 10 ug/L 
DS-2B 10 ug/Kg 
DS- 12 150 ug/Kg 
Waste Lagoon # 1-8 >500 u m g  
Waste Lagoon #I-25 50 ug/Kg table continued next page 
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cont'd 
ID Aupmxhmte Concentration ( b i m x h p n  IC a g m h m )  

. . . . 

Waste Lagoon # 1-40 40 %Kg 
MCMW#3 250 ug/L 
MCMW#5 40 ug/L 
OS#21 10 ug/L 
OS#3D 150 ug/L 
OS#3I 10 ug/L 
VP360 10 ug/L 

3. Reported values of 1,2,3-trichloropropane not properly determined: 
e ID Ap-mion (based upon TIC a l g o m  

VP-2-80 > 500 ug/L 
DUPLICATE > 500 ug/L 
OS#3 S * >> 1,000 ug/L* 
* The response from this analyte saturated the electronmultiplier, preventing the possibility 
of determining the actual approximate concentration. 

Due to poor spectral quality (nonsubtractive interferences), the detection of chloromethane in 
VP680 is rejected, and the result edited to nondetection at the CRDL (" 1 OU"). 

Tentatively Identified Compounds (TICs) were incorrectly flagged by the laboratory. All TIC 
values should have shown the "J" (estimated value) qualifier (none were applied). Only those identified, 
and showing a CAS number, should have been flagged with the "N" (tentative identification) qualifier (all 
were flagged as "N"). Those also present in associated blanks should show the "B" qualifier (this was not 
done consistently). 

TICs which are named "siloxanes" are usually artifacts of the analytical system, and should not be 
considered sample components ("R" validation qualifier). 

TICs which show the "B" flag should also be rejected as sample components. TIC concentrations 
should have been reported only to one significant figure. 

The TICs at about 9.3' in the aqueous samples received 1/22/99 in Case No. 3 192 are freons, and 
are also detected in associated blanks (they should have been flagged as "B" by the laboratory). They 
should be disregarded as sample components. 

Methylene chloride and acetone were detected in certain of the method blanks, trip blanks, and 
field blanks at concentrations similar to those of the samples, indicating contamination contribution. The 
sample reported methylene chloride and acetone results for all project samples showing detection should 
be edited to reflect nondetection ("U") at either the CRDL, or at the originally reported value, whichever 
is greater. 

Aqueous matrix spikes were performed on VP-4- 120, VP- 10, and OS#4D, and soil matrix spikes 
were performed on DS-11,8, DS-12, and Waste Lagoon #2-40. All accuracy and precision values were 
acceptable. 

Field duplicate correlations for DS- l3(O- I O)/DS-XX, VP-2-80/DUPLICATE, and 
MCMW#l/MW-XX were acceptable. 
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Standard responses met protocol requirements. However, some exceeded validation action 
levels. The following analyte values should be considered estimated ("J") due to low standard responses 
(or outlying elevated responses with associated sample detections) exceeding 30%RSD or 25%D, but 
less than 90%D: 

Carbon disulfide in VP-2-80, DUPLICATE, DS-9,25, DS-11,8, DS-3B, DS-XX, DS-2B, 
DS- 13B, VP-3-60, VP-4- 120, DS-6,10, VP-6,80, and VP-8,80 

Acetone in Waste Lagoons #2-3 and #1-25. 
Vinyl chloride and 1 , l  -dichloroethene in VP- 10 
Chloromethane in DS-9,25, DS- 1 1,8, DS-3B, DS-6, IOand DS-2B 
2-Hexanone in OS#4D, OS# 1 D, OS#2I, OS#2D, OS#3 S, OS#3D, OS#3I, MCMW# 1, 

MCMW#3, MCMW#4, and MCMW#5 

Contrary to NYSDEC ASP requirements, calibration standard processing involved manual 
integrations which were not explained or initialed by the analyst. 

Instrument Detection Limits (IDLs) were not provided for the instrument used for these samples, 
and those provided are outdated. Reporting limit acceptance is based upon system/standard performance. 

Many of the standard summary Forills 5 and 6 show incorrect p r g e  temperaturelmatrix notations 
(Y or N). 

Semivolatile Analyses 
Sample analyte values flagged as "EM should be derived from the dilution analyses. Unless noted 

specifically within this text, all other analyte values should be derived from the initial analyses of the 
samples. 

Some of the samples exhibited low recoveries of internal standards, indicating possible matrix 
effect. The results for these samples should be edited as follows: 

Waste Lagoon #1-8 --results for analytes associated with internal standard d12-perylene (13% 
recovery) should be derived only from the dilution analysis, thus having elevated detection 
limits. The affected analytes are the last seven on the Forms 1 .  

DS- 13B --results for analytes associated with internal standards d 12-chrysene and d 12-perylene 
(20% and 6% recoveries) should be derived only from the dilution analysis, thus having 
elevated detection limits. The affected analytes are the last thirteen on the Forms 1. 

DS-XX --results for analytes associated with internal standards d 12-chrysene and d12-perylene 
(1 9% and 6% recoveries) should be derived only from the dilution analysis, thus having 
elevated detection limits. The affected analytes are the last thirteen on the Forms 1. 

DS-12 --only the initial analysis (not "-DL") should be used. Results for those analytes 
associated with internal standard d 12-perylene (30% recovery) are considered 
estimated ("J"). 

DS-14--only the initial analysis (not "-DLu) should be used. Results for those analytes 
associated with internal standard d 12-perylene (30% recovery) are considered 
estimated ("J"). 

OS#3S --only the initial analysis (not "-DL") should be used. Results for those analytes 
associated with internal standard d 10-acenaphthene (28% recovery) are considered 
estimated (" J"). 



Bis(2-ethylhexy1)phthalate was detected in certain of the method and field blanks at 
concentrations similar to ;hose of the samples, i~~dicating contamination contribution. This analyte was 
not properly flagged as "B" in many of the samples. The sample reported results for this analyte in all 
project samples showing detection should be edited to reflect nondetection ("U") at either the CRDL, or 
at the originally reported value, whichever is greater. The exceptions are samples OS#2D and 
MCMWM, which showed concentrations slightly above the validation action levels. Detections of that 
analyte in those two samples should be regarded with caution. 

Low level detections of di-n-butylphthalate and butylbenzylphthalate should be regarded with 
caution due to potential contamination (due to presence in spiked blanks). 

The "B" flag was misapplied by the laboratory to the di-n-octylphthalate result of VP-4- 120. It 
was not present in the associated method blank. 

The extraction holding time was exceeded for the Field Blank in Case 2573 (six days from VTSR, 
ten days fiom collection). Results for that field blank should therefore be considered estimated, possibly 
biased low. 

Standard responses met protocol requirements. However, some exceeded validation action 
levels. The following analyte values should be considered estimated ("J") due to low standard responses 
(or outlying elevated responses with associated sample detections) exceeding 30%RSD or 25%D, but 
less than 90%D: 

2,4-dinitrophenol in all project samples 
Hexachlorocyclopentadiene in VP- 10 and DS- 1 5 
Di-ethylphthalate in VP-3-60 

Tentatively Identified Compounds (TICs) were incorrectly flagged by the laboratory. All TIC 
values should show the "J" qualifier (none were applied). Only those identified, and showing a CAS 
number, should be flagged with the "N" qualifier (all were flagged as "Nu). Those also present in 
associated blanks should show the "B" qualifier (this was not done consistently). 

Tentatively Identified Compounds (TICs) which are "aldol condensates" should have been flagged 
with the "A" qualifier. These are artifacts of the extraction, and should not be considered sample 
components. All TICs reported with the "B" laboratory flag should be disregarded as sample components 
due to copresence in associated blanks. 

TICs should have been reported with the dilution analyses of the samples, but were not. In most 
cases the dilution analyses would have provided better characterization and quantitative accuracy. 

The TIC #5 in VP-4- 120 should have been identified as "aldol condensate", not the TIC #6. 
TICs at 30.04' and 5.10' in sample DUPLICATE are rejected from consideration as sample 

constituents due to copresence in the associated field blank. 
Some of the semivolatile TICs appear to be 1,2,3-trichloropropane, confirming the presence in the 

volatile fractions. 
TIC concentrations should be reported to only one significant figure. 

Aqueous matrix spikes were performed on VP-4-120 and OS#4D, and soil matrix spikes were 
performed on DS-11,8. All accuracy and precision values were within recommended ranges, or showed 
slightly outlying values not indicating qualification of associated sample data. 



Field duplicate correlations for DS- 13(0- 1 O)/DS-XX, VP-2-80/DUPLICATE, and 
MCMW# 1 AIW-XX were acceptable. 

Multiple elevated acid surrogate recoveries present in samples VP-6,80 and VP-8,80 did not 
impact the sample reported results, which were nondetection. 

Chromatograms were not normalized to response beyond the solvent elution. Injection logs are 
not properly documented. IDLs are outdated. 

Some of the report Forms 1 and 4 show soils done at medium level, which is not correct. All 
were done with the low level extraction, although some should have been medium level. 

PesticideIPCB Analyses 
Sample detections exhibiting poor dual column correlation ("P" laboratory flag) may be 

interferences, and results are to be edited as follows. Some values are considered estimated ("J"), some 
identifications are considered tentative ("Nu), and some detections are rejected (edit to "U").: 

ID alvte Oualifier/Edit 
Waste Lagoon # 1-8 a-chlordane add "U" 
Waste Lagoon #2-8 heptachlor add "Nu 

4,4-DDT add "J" 
a-c hlordane add "NJ" 

DS-XX endrin add "J" 
met hoxychlor add "U" 

DS-2B 4,4-DDE add "U" 
DS- 13B methoxychlor edit to " 18 U" 
DS-12 4,4'-DDD add "J" 

a-chlordane add "NJ" 
dieldrin edit to "3.4 U" 
4,4-DDE edit to "3.4 U" 
endosulfan 11 edit to "3.4 U" 

DS-14 4,4'-DDD edit to "U" 
4.4'-DDT edit to "3.5 U" 

Due to low surrogate DCB recoveries (25% to 29%), results for OS#5S and VP-8-80 are 
considered estimated ("J"), possibly biased low. 

The Aroclor 1254 reported detection limit for DS-14 is considered estimated ("J") due to  
intereferences masking the potential presence of this analyte. 

Aqueous matrix spikes were performed on VP-4-120 and OS#4D, and soil matrix spikes were 
performed on DS- 1 1,8. All accuracy and precision values were within recommended ranges, or showed 
slightly outlying values not indicating qualification of associated sample data. 

Field duplicate correlations for DS- l3(O- 1 O)/DS-XX, VP-2-80/DUPLICATE, and 
MCMW#l/MW-XX were acceptable. 



The extraction holding time was exceeded for the Field Blank in Case 2573 (six days from VTSR, 
ten days from collection). Results for that field blank should therefore be considered estimated, possibly 
biased low. This sample also exhibited excessive background, also indicating qualification of reported 
results. 

Chromatograms do not meet the protocol requirements for relative background response. Many 
analyses included excessive background, including method blank analyses, and many analyses showed 
unacceptable negative baseline responses. 

MetalsICN Analyses 
Cyanide results for all samples in Case No. 3 192 except OM21 and OM31 should be edited to 

show the "U" flag for nondetection. The laboratory misreported these with the "B" flag. Additionally, 
see the following comments regarding additional qualification: 

Holding times were exceeded for cyanide analysis in the aqueous samples received 1/22/99 (Case 
No. 3 192) and 1 1/24/98 (Case 2573). They were processed at 15 and 17 days from VTSR, respectively, 
beyond the 12 day limit. All cyanide results for samples in these groups are therefore considered 
estimated ("J"), possibly biased low. These should have been discussed in the case narratives. 

Additionally, no cyanide bottles were received for the samples in 3 192, and analysis was 
performed by using initially unpreserved aliquots from the BNA and pesticidePCB fractions. This results 
is an even greater bias to those samples, indicating borderline usability for those cyanide results. 

Due to copresence in the associated Field Blank (1 5.2 ug/L), the results for manganese in the 
samples DS-12, DS-14, and DS-15 should be qualified as estimated ("J"). 

Aqueous matrix spikes/duplicates were performed on VP-4-120 and OS#4D, and soil matrix 
spikes/duplicates were performed on Waste Lagoon #I -8, DS-11,8, and DS-12. All accuracy and 
precision values did not require qualification, except in the following cases: 

Cadmium is estimated in samples VP-2-80, DUPLICATE, VP- 10, VP-3-60, VP-4-120, VP-6-80, 
and VP-8-80 due to low (73%) recovery in the spike of VP-4- 120 

Silver results are estimated for DS-9,25, DS-11,8, DS-3B, DS-XX, DS-2B, and DS-13B due to 
elevated recovery (143%) in the spike of DS-l1,8 and/or noncompliant low response (-2.7 
mg/kg) in the method blank 

Zinc results are estimated for DS-9,25, DS-11,8, DS-3B, DS-XX, DS-2B, DS-13B, and DS-6-10 
due to outlying duplicate correlation for DS-11,8 (>2X+-CRDL). 

Field duplicate correlations for aqueous samples MCMW#I/MW-XX were acceptable. Those for 
DS-13(0-lO)/DS-XX showed outlying correlation for calcium (>2X+-CRDL). Results for calcium in the 
soil samples of this matrix should be considered estimated ("J"). Field duplicate correlation for VP-2-801 
DUPLICATE produced outlying values for aluminum, barium, chromium, and lead (exceed 50°/oRPD or 
>+-CRDL). These element values should be considered estimated in the aqueous samples of similar 
matrix. 
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Due to outlying recoveries of standards at low concentrations (CRYCRA), the following results 
should be ~"nsidered estimated ("j"): 

Cadmium and copper W-2-80, DUPLICATE, W-3-60, VP-4- 120, VP-6-80, and VP-8-80 
Antimony in Waste Lagoon #1-8 and Waste Lagoon #2-8 
Chromium in DS- 1 1,8 
Silver in all samples in Case No. 3 192 (rec. 1/22/99) 
Zinc in OS31D, OS#5D, OS#2S, OS#2D, OS#3I,. MCMW#l, MC#XX 
Arsenic in DS- 12, DS- 14, and DS- 15 

Due to negative recovery for mercury in the CRA standard in Case No. 2573, the rnercury results 
(nondetection) for DS-14 and DS- 15 are to be rejected ("R"), and the result for DS-12 is to be 
considered estimated ("J"). Laboratory corrective action was not required, but instrumentation sensitivity 
does not support low level reported results. 

Due to noncompliant response (-20.3 ug/L) for zinc in a blank, the result for zinc in associated 
samples VP-2-80, VP-3-60, and VP-4- 120 should be considered estimated ("J"). 

Due to nc;.icompliant response (-2.74 mglkg) for silver in a method blank, the result for this 
analyte in DS-6-10 is considered estimated ("J"), possibly biased low. 

Serial dilution determinations for VP-4- 120, Waste Lagoon #108, DS- 1 1,8, OS#4D, DS- 12, 
produced acceptable correlation not requiring qualification, with the following exceptions: 

Magnesium in VP-2-80, DUPLICATE, VP-10, VP-3-60, VP-4-120, VP-6-80, and VP-8-80 
due to elevated value in VP-4- 120 ( 1  1 %D). 

Post-digest spike recovery outliers indicate the following qualifications as estimated ("J"): 
le ID Element /o PDS Recovery 0 

VP-10 selenium 80% 
OS#4D arsenic 116 
OS#5S selenium 5 6 
OS#2D selenium 68 
MChfW#5 selenium 7 8 
VP-6-80 selenium 79 
VP-3-60 selenium 8 1 
VP-4- 120 selenium 67 

Cyanide raw data should have included instrumental tracings. 
The receive date on the metals Forms 1 for samples in Case No. 3058 should reflect the date of 

1/8/99, not 111 9/99. 
Field blank results should not have been flagged with laboratory qualifiers from soil evaluations.. 

Please do not hesitate to contact me if questions or comments arise during your review of this report 

Very truly yours, 



ANALYSIS SUMMARY CHART 

Project: H2M Group --Mackenzie Chemical Co. 

SDG Nos.: Accredited Case Nos. 2473, 2541. 2506, 2573, 2457, 3058, and 3 192 

Protocol: 1995 NYSDEC ASP CLP 

a t e  Sample I D  Matr ix VOA EN A 

TB 
FB 
VP-2-80' 
DUP 

Aqueous 
Aqueous 
Aqueous 
Aqueous 

Aqueous 
Aqueous 

Aqueous 
Aqueous 
Soi 1 

DS-9,25 
DS-11,8 
VP-10 
DS-30 
DS- XX 
DS-2B 
DS-130 

Soi 1 
Soi 1 
Aqueous 
Soi 1 
Soi 1 
Soi 1 
Soi 1 

Aqueous 
Aqueous 
Soi 1 
Soi 1 
Soi 1 

TB 
Uaste Lag. 
Uaste Lag. 
Uaste Lag. 
Uaste Lag. 
Uaste Lag. 
Uaste Lag. 

Aqueous 
1-8'  S o i l  
1-25' S o i l  
1-40' S o i l  
2 -8 '  Soi 1 
2-25' S o i l  
2-40' Soi 1 

Aqueous 
Aqueous 
Aqueous 
Aqueous 
Aqueous 
Aqueous 
Aqueous 
Aqueous 
Aqueous 
Aqueous 
Aqueous 
Aqueous 
Aqueous 
Aqueous 
Aqueous 
Aqueous 
Aqueous 

OK Analysis performed and reported 
NR Analysis not required 



March 1 5, 1999 

Data Validation Services 
120 Cobble Creek Road P. 0. Box 208 

North Creek, NY 12853 
Phone and Fax (5 18) 25 1-4429 

Theodore Gaydos 
Accredited Laboratories. Inc 
20 Pershing Ave 
Carteret. NJ 07008 

3 , ,  112M Group -hlacKenzie Chenical 
Project DEC 980 I 
Accredited Case Nos 2473. 2504, 254 1 ,  2573, 3058, and 3 192 

Dear Mr. Gavdos 
Review of the  above-mentioned data packages is in proyress The followiny i t t . 1 : ; ~  nre ~?ecrj:ri I ( :  

complete the validarion of the data. 
1 .  The IVYSDEC ASP deliverables require a "Cover Page" pertaining to the metais analvsis ( s x  

section B of the ASP for specifics) Please provide completed forms for these projcct .lata 
packages 

2. ASP requires that the qmnt  ion used for the volatile and semivolatile analyses be p:~l:tel-; on ~t (: 

quant repons They were not Please p r o ~ i d e  example standard quant reports for each i:~lalysis 
fraction and instrument to show the quant ions used. 

3 .  Please clarifv the injection volume for the RNA analyses. These are not stated on lhc rawr 
instrument logs 

4 ASP requires that sample pHs be noted on the metals and cyanide prep l o g ,  but these \ t . ~ . ~ ~ 3  TQM 

Please pro\.ide the documentation shoning the measure sample pHs. 
5 Regardins the cvanide results reported for samples in Case 3 193. 

Please discuss what your IDL is for this instrument during this analysis. It is ,hserved thal vlanlts 
and samples with no detection are reported as detects flagged as "B". indicatiq\: value a b w ;  the- 
IDL. 

6 .  Please clarifv the cvanide final volumes used. These are not noted on the raw instrument log!; 

Thank you for vour prompt attention to this matter Replies to the fax number above 3re 
appreciated, and please send copies of all communications to Michael Gentils ar H2M Group 

Very truly yours, 

i"*C +(, 
Judy Harry 



March 1 5, 1999 

Data Validation Services / 
120 Cobble Creek Road J?. 0. Box 208 

North Creek, NY 12853 

Theodore Gaydos 
Accredited Laboratories, Inc 
20 Pershing Ave. 
Carteret. NJ 07005 

Phone and Fax ( 5  18) 25 1-4429 
I 

./ 
,, Lcr 
, P 

: H2M Group -MacKenzie Chemical 
Project DEC 9801 / ,/ .' 

Accredited Case Nos. 2473, ZM, 2541, 2573, 3058, and 3192 
: , L s. :/ ,, L,A< r .  , . & '~  ) 

Dear Mr. Gaydos: 
Review of the above-mentioned data packages is in progress. The followin: -*ems are nei4.d ;Q 

complete the validation of the data: 
I. The NYSDEC ASP deliverables require a "Cover Page" pertaining to the metals analysis (see 

section B of the ASP for specifics). Please provide completed forms for these projxt  data 

that the quant ion used far the volatilemd semivolatile analyses be printed o n  tlw , $ 6 quant reports They were not. Please provide example standard quant rcports for exit anidlr: is 
fraction and instrument to show the quant ions used. sc,.& tm Q - J ~  
Please clarrfy the injection volume for the BNA analyses. These are not stated on thc raw 
instrument logs - 

m 
es that sample pHs be noted on the metals and cyanide prep lo s, but these -e not. 
de the documentation showing the measure sample pHs 

f; Regardmg the cyanide results reported for samples in Case 3 192. -5 7- " . ': 
I / Please discuss what your IDL is for this instrumsot during this analysis It is observed that blanks 

and samples ulth no detection are reported as detects flagged as "B", indicating value above the 
D L  

i 6. ,/ Please clarifj. the cyanide final volumes used. Theseare not noted on the raw instrument loc~s. 
i r i , . d 7 .  5c.L, p,+ ~ i c y - 9 ~  

I Thank you for your prompt attention to this matter. Replies to the fax number above are 
appreciated, and please send copies of all wmudica t ions  to Michael Gentils at H2M Cir~up.  

\very truly yours, 



Dal;l Valid:~tion Scniccs 
120 Cobblc C'rcck Koad 
PO Bos 208 
Norlh Crcch. NY 12853 

T l ~ c  B N A  in.jcction \.olumc is 2 micro-lilcr as pcr rhc rncillod 

Theodorc C. Gnydos 
Presidcniflcch Dir 

(732)  54 1-2025 CORPORATE OFFICES 
20 Pershing Avenue 

Carteret, N e w  Jersey 07008 
@ Pnnred on KECY'CLFD p p e r  m ~ d e  H lth 20'; pod crmrurner waslc 



U.S. EPA - CLP 
COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name: ACCREDITED-LABS-INC. Contract : 

Lab Code: Case No.: 2473- SAS No.: SDG No. :VP280_., 

SOW No. : ILMO3.O 

EPA Sample No. 

Were 

Were 

ICP 

ICP 

Lab Sample ID 

interelement corrections applied ? 

backqround corrections applied ? 
If yes --were raw data generated before 
application of background corrections ? 

Comments : 

Yes/No YES 

Yes/No YES 

I certify that this data package is in compliance with the terms and m 
conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submittei 
on floppy diskette has been authorized by the Laboratory Manager or the II 

Manager's designee, as verified by the following signature. 

Signature: Name : - . .-- 
m 

Date: Title: -- ..--- 

COVER PAGE - IN ZLMO3.0 



Lab Name: 

Lab Code: 

SOW No. : 

Were 

Were 

U.S. EPA - CLP 
COVER PAGE - INORGANIC ANALYSES DATA PACKXE 

ACCREDITED-LABS-INC. Contract : 

Case No.: 2506- SAS No.: SDG No. :VP630- 

ILMO3.O 

EPA Sam~le No. - 
- DUP 
- FB 
- VP-10 
- VP280 
- VP360 
- VP4 12 0 
- VP4 12 OD 
- VP4 12 0s 
- VP412OS 
- VP680 
- VP8 8 0 

Lab Sample ID 

ICP 

ICP 

interelement corrections applied ? 

background corrections applied 

Yes/No YES 

Yes/No YES 
If yes --were raw data generated before 
application of background corrections ? 

Comments : 

I certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submitted 
on floppy diskette has been authorized by the Laboratory Manager or th,? 
Manager's designee, as verified by the following signature. 

Signature: Name : -- 

Date: Title: - ---- 

COVER PAGE - IN ILM03.0 



U.S. EPA - CLP 
COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name : ACCREDITED-LABS-INC . 
Lab Code: Case No.: 2506- 

SOW No. : ILM03.0 

EPA Sample No. 

Contract: 

SAS No. : SDG No. :VF580-- 

Lab Sample ID 

Comments : 

Were ICP interelement corrections applied ? 

Were ICP background corrections applied ? 
If yes - were raw data generated before 
application of background corrections ? 

I certify that this data package is in compliance with the terms and I 

conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submi'.ted 
on floppy diskette has been authorized by the Laboratory Manaqer or th: m 
Manager's designee, as verified by the following signature. 

Signature: Name : -- 
I 

Date: Title: .---- 

COVER PAGE - IN ILFO3.0 



I 

U.S. EPA - CLP 
COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

I 

Lab Name: ACCREDITED-LABS-INC. Contract : 

I 
Lab Code: Case No.: 2541A SAS No.: SIX No. :VEti80 -- 
SOW No.: ILM03.0 

EPA Sample No. 
- DUP 
- FB 
- VP-10 
- VP2 8 0 
- VP360 
- VP4120 
- VP4120D 
- VP4120S 
- VP4120S 
- VP680 
- VP8 8 0 

Lab Sample ID 

Were ICP interelement corrections applied ? Yes/No YEY 
I 

Were ICP background corrections applied ? 
If yes - were raw data generated before 

I 
application of background corrections ? 

Comments : 

Yes/Nc YES 

Yes/No NC-, 

I I certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submi,ted 
on floppy diskette has been authorized by the Laboratory Mannaer or t?.lz: 
Manager's designee, as verified by the following signature. 

I 
Signature : Name : .----- 

Date : Title: -.--.--. 

COVER PAGE - IN TLM03 . 0 



U.S. EPA - CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 
Lab Name: ACCREDITED-LABS - INC. Contract : 

Lab Code: Case No.: 2541A SAS No.: SDG. No. :VP680- 

SOW No.: ILM02.1 

EPA Sample No. 
- VP-10 ' 
- VP-1OD 1 

- VP-10s r 
- VP-1OSD 4 
- VP4120 
- VP4 120D 
- VP4120S 
- VP4120S 

Lab Sample ID 

Were ICP interelement corrections applied ? Yes/Nt.~ YES I 

Were ICP background corrections applied ? 
If yes - were raw data generated before 
application of background corrections ? 

Yes/No YE'S 

Yss/No NO-- I 

I 
I certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submit.te,.J m 
on floppy diskette has been authorized by the Laboratory Manager or t-h? 
Manager's designee, as verified by the following signature. 

Signature: Name : I -.-- -- 

Date: Title: -.-. - - -. 

COVER PAGE - IN 



U.S. EPA - CLP 
COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

a 
Lab Name: ACCREDITED-LABS - INC. Contract: 

Lab Code: Case No.: 2541- SAS No.: SDG No. :VP6tt0 
a - 

SOW No.: ILM03.0 

EPA Sample No. 
DS-XX 

Lab Sample ID 

Were ICP interelement corrections applied ? 
I 

Were ICP background corrections applied ? 
If yes - were raw data generated before 

I 
application of background corrections ? 

Comments: 

Yes/Nc YES 

Yes/No YE.? 

Yes/No NO 

r I certify that this data package is in compliance with the ti.ms and 
conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submitt.ed 

I on floppy diskette has been authorized by the Laboratory Manager or the 
Manager's designee, as verified by the following signature. 

Signature: Name : 
I 

.--. 

Date: Title: -.--- 

COVER PAGE - IN I.303.0 



U . S .  EPA - CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 
Lab Name: ACCREDITED-LABS - INC. Contract : 

Lab Code: Case No.: 2573- SAS No.: SDG No. : DS-12- 

SOW No. : 

Were 

Were 

ILMO3.O 

EPA Sample No. Lab Sample ID 

ICP 

ICP 

interelement corrections applied ? 

backqround corrections applied ? 
If yes --were raw data generated before 
hpplication of background corrections ? 

Yes/No YES 

Yes/No YES 

Yes/No NO-- 

Comments : 

I certify that this data package is in compliance with the terms and I 

co~ditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data sub-qitt.el 
on floppy diskette has been authorized by the Laboratory Manager or the 
Manager's designee, as verified by the following signature. 

Signature: Name : R 

Date: Title: ---- 

COVER PAGE - IN TLH03.0 



U.S. EPA - CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab N a m e :  ACCREDITED - LABS INC. - 

Lab Code: C a s e  N o . :  3058- 

SOW N o . :  ILM03.0 

EPA Sample  No. 
- #1-8 
- #1-8D 
- #1-8s  
- #2-8 

C o n t r a c t :  - 

SAS NO.  : SDG N O .  : ql-8--- 

Lab Sample  I D  

Were TCP i n t e r e l e m e n t  c o r r e c t i o n s  a p p l i e d  ? 

Were ICP backg round  c o r r e c t i o n s  a p p l i e d  ? 
I f  y e s  - were raw d a t a  g e n e r a t e d  b e f o r e  
a p p l i c a t i o n  o f  backg round  c o r r e c t i o n s  ? 

Yes/No YES 

Yes/No CF.S 

Yes/No ($3.- 

I c e r t i f y  t h a t  t h i s  d a t a  p a c k a g e  is i n  c o m p l i a n c e  w i t h  tile t e r m s  a n d  
c o n d i t i o n s  o f  t h e  c o n t r a c t ,  b o t h  t e c h n i c a l l y  and  f o r  c o m p l e t e n e s s ,  f o r  
o t h e r  t h a n  t h e  c o n d i t i o n s  d e t a i l e d  a b o v e .  R e l e a s e  o f  t h e  d a t a  c o n t a i n e d  
i n  t h i s  h a r d c o p y  d a t a  p a c k a g e  a n d  i n  t h e  c o m p u t e r - r e a d a b l e  d a t a  s~.lb, : i t t*: i i  
on f l o p p y  d i s k e t t e  h a s  been  a u t h o r i z e d  by  t h e  L a b o r a t o r y  Manager  o r  the 
M a n a g e r ' s  d e s i q n e e ,  a s  v e r i f i e d  by t h e  f o l l o w i n g  s i g n a t u r e .  

S i g n a t u r e :  Name : 

Date : T i t l e :  

COVER PAGE - I N  



U.S. EPA - CLP 
COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name: ACCREDITED-LABS-INC. Contract: 

Lab Code: Case No.: 3192A SAS No.: SCG No. :OS?4D- 

SOW No.: ILM03.0 

EPA Sample No. Lab Sample ID 
- FB 
- MCMW# 1 
- MCMW# 3 
- MCMW # 4 
MCMW#5 

s 
D 
DD 
DS 
DSD 
D 
C 

Were ICP interelement corrections applied ? 

Were ICP background corrections applied ? 
If yes - were raw data generated before 
application of background corrections ? 

Comments : 

Yes/No YE5 

YesjNo YES 

Yes,/No NO- 

I certify that this data package is in compliance with the terms and m 
conditions of the contract, both technically and for completeness, f c r  
other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submitted 
on floppy diskette has been authorized by the Laboratory Manaqer or tl'ic3 
Manager's designee, as verified by the following signature. 

Signature: Name : . - 

Date: Title: 

COVER PAGE - IN 



S t ~ l P L E  RECEIPT CHECKLAST 
( h b  In(erna1 Use Only} 

Datc -- - . -. --- 

2. Pr-r amwinen and volunles: 

3 .  Rcccivcd via: 

--. -- 
SAMPLE RECEIPT O m C E R  



NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

SAMPLE PREPARATION AND ANALYSIS SUMMARY 
VOLATILE (VOA) , 

ANALYSES (~JT  Baap *245'! 



TO be included with all lab data and with each workplan 

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

4 

Customer 
sampl; 
Code 

v p  klc 

Laboratory 
Sample 
Code 

'181 3 r 5 0  

-- 
Analytrcal Requirements ---I 

W A  
GOMS 
Method 

C 

C d  

'BNA 
GClMS 
Melhod 

gr 

C d  

VOA 
GC 

Method 
t 

'Pest 
PCBs 
Method 

# 

c d  

'Me!als 

7-W 

'Othtt 
I 

-- 
bw&, 



To be included with all lab data and with each workplan 

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL C0NSERVAT:ON 

SAMPLE IDENTIFICATION AN'D 
ANALYTICAL REQUIREMENT SUMMARY C)LI cma *L?:x.~oI.~ I 

I 

Customer 
sampl; 
Code 

b x .  I c 
V P L - ~  C,' 

I 

I 
- 

i 

Laboratory 
Sample 
Code 

qi) I 3 . 3 2 ~  
, . , ,  
7 f 3 . 4 d  . . I . 

Analytical Requirements 1 
VOA 

GCmAS 
Whod 

C 

C.L-P 
6 'L p 

'BNA 
GC/MS 
M e W  

I 

r C.P 

CLP 

VOA 
GC 

Method 
# 

Test 
PCBs 
Method 

# 

C LQ 
eLt/ 

'Metals 

TBL- 
TRL 

'Other 1 m 
\ 

c ~LLL~~  - 
cbLkrrCC 

m 



To be included with all lab data and with each workplan 

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

SAMPLE IOENTIFICATION A ~ D  
ANALYTICAL REQL~REMENT SUMMARY 



To be included with all lab data and with each workplan 

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATI9N 



To be included with all lab data and with each workplan 

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATIC\N 



To be included with all lab data and with each workplan 

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 



8DG NARRATIVE 

Accredited Labs received 4 aqueous samples (Project: DECS 

9801; ALI Case # 2 4 5 7 )  from H2M Group on 11/12/98 for the analyses 

of CLP Volatile Organics, CLP Base Neutral Acid Extractable 

Organics, CLP Pesticides/PCBs, TAL Metals and Cyanide. 

All analyses were performed within the required holding t i v a .  

"I certify that this data package is in compliance with tt.e 

terms and conditions of the contract, both technically and for 

completeness, for other than the conditions detailed above. 

Release of the data contained in this hard copy data package ha:; 

been authorized by the Laboratory Manager or his designee, as 

verified by the following signature." 



SDG NARRATIVE 

A c c r e d i t e d  Labs r e c e i v e d  2 aqueous  s a m p l e s  ( P r o j s c t :  DECC 

9801;  ALI Case #2473)  from H2M Group on 11/13/98 f o r  t h z  a n a l y s e s  

o f  CLP V o l a t i l e  O r g a n i c s ,  CLP Base N e u t r a l  Acid E x t r a c t a b l e  

O r g a n i c s ,  CLP P e s t i c i d e s / P C B s ,  TAL Metals and Cyanide .  

A l l  a n a l y s e s  w e r e  per formed w i t h i n  t h e  r e q u i r e d  h o l d i n g  t . i m e .  

"I c e r t i f y  t h a t  t h i s  d a t a  package  is i n  compl i ance  w i t h  t h e  

terms and c o n d i t i o n s  o f  t h e  - o n t r a c t ,  b o t h  t e c h n i c a l l y  a n d  f o r  

c o m p l e t e n e s s ,  f o r  o t h e r  t h a n  t h e  c o n d i t i o n s  d e t a i l e d  above .  

R e l e a s e  o f  t h e  d a t a  c o n t a i n e d  i n  t h i s  h a r d  copy d a t a  package  has  

been  a u t h o r i z e d  by t h e  L a b o r a t o r y  Manager o r  h i s  d e s i g n e e ,  a s  

v e r i f i e d  by t h e  f o l l o w i n g  s i g n a t u r e . "  

&+-. 
Theodore  C .  Gaydos 
T e c h n i c a l  ~ i r e c t o r  ' 



SDG NARRATIVE 

Accredited Labs received 2 aqueous samples and 1 soil samp1.e 

(Project: DECS 9801; ALI Case #2506) from H2M Group on 11/18,/98 f o r  

the analyses of CLP Volatile Organics, CLP Base Neutral Acid 

Extractable Organics, CLP Pesticides/PCBs, TAL Metals and Cyanide. 

All analyses were performed within the required holdinc; time 

All soil analyses were reported on a dry weight basis. 

In the BNA analyses, two surrogates (2-Fluorophenol and 

Phenol-d5) for ALI Sample #9813380 were out of criteria. The 

sample was reanalyzed and the surrogates were again out of the 

required criteria. Three surrogates (Phenol-d5, 2-Fluorophencl 

and 2,4,6-Tribromophenol) for ALI Sample #9813381 were out .>f 

criteria. The sample was reanalyzed and two surrogates (Phanol-dC: 

and 2-Fluorophenol) were again recovered out of the required 

criteria. 

"I certify that this data package is in compliance wit;.. tht? 

terms and conditions of the contract, both  technical?^ and for 

completeness, for other than the conditions detailed ~ibove. 

Release of the data contained in this hard copy data package has 

been authorized by the Laboratory Manager or his designee, az 

verified by the following signature." 

Technical ~irector - 1  (,I 
<.: < 



8DG NARRATIVE 

Accredited Labs received 1 aqueous sample and 6 soil samplos 

(Project: Mackenzie Chemical Co. ; ALI Case #2541) from H2M Group on 

11/20/98 for fhe analyses of CLP Volatile Organics, CLP Base 

Neutral Acid E..:tractable Organics, CLP Pesticides/PCBs, TAL Metals 

and Cyanide. 

All analyses were performed within the required holding time. 

All soil analyses were reported on a dry weight basis. 

''1 certify that this data package is in compliance with the 

terms and conditions of the contract, both technically and for 

completeness, for other than the conditions detailed above. 

Release of thc data contained in this hard copy data package has 

been authorized by the Laboratory Manager or his designee, as 

verified by tile following signature.ll 

~echnidal Director 



8FG NARRATIVE 

A c c r e d i t e d  Labs r e c e i v e d  2 aqueous  s a m p l e s  and  3 s o i l  s a m p l e s  

( P r o j e c t :  DECS 9801;  A L I  Case #2573) from H2M Group on 11/24/98 f o r  

t h e  a n a l y s e s  o f  CLP V o l a t i l e  O r g a n i c s ,  CLP Base N e u t r a l  Ac id  

E x t r a c t a b l e  O r g a n i c s ,  cLP P e s t i c i d e s / P C B s ,  TAL M e t a l s  and Cyan lde .  

A l l  a n a l y s e s  were per formed w i t h i n  t h e  r e q u i r e d  h o l d i n g  t i m e .  

A l l  s o i l  a n a l y s e s  were r e p o r t e d  on a d r y  w e i g h t  b a s i s .  

I n  t h e  V o l a t i l e  O r g a n i c  a n a l y s i s ,  t h e  MDL l e v e l s  were e l & - r a t ~ d  

f o r  A L I  Sample #9813719 due  t o  m a t r i x  i n t e r f e r e n c e .  

"I c e r t i f y  t h a t  t h i s  d a t a  package  is i n  c o m p l i a n c e  w i t h  t h e  

terms and c o n d i t i o n s  o f  t h e  c o n t r a c t ,  b o t h  t e c h n i c a l l y  and  f o r  

c o m p l e t e n e s s ,  f o r  o t h e r  t h a n  t h e  c o n d i t i o n s  d e t a i l e d  above .  

R e l e a s e  of  t h e  d a t a  c o n t a i n e d  i n  t h i s  h a r d  copy d a t a  package  h, . ts  

been a u t h o r i z e d  by t h e  L a b o r a t o r y  Manager o r  h i s  d e s i g n e e ,  a s  

v e r i f i e d  by t h e  f o l l o w i n g  s i g n a t u r e . "  

--- 
~ h e o d o r e / ~ .  Gaydos 
T e c h n i c a l  D i r e c t o r  



SDG NARRATIVE 

Accredited Labs received 6 soil samples and 1 trip blank 

sample (Project: DECS 9801; ALI Case #3058) from H2M Group on 

1/8/99 for the analyses of CLP Volatile Organics plus 

1,2,3-Trichloropropane, CLP Base Neutral Acid Extractable Organics, 

CLP Pesticides/PCBs, TAL Metals and Cyanide. 

All analyses were performed within the required ho:ding t.ir,!c?. 

All analyses were reported on a dry weight basis exct,,pt lo1  

the trip blank. 

"I certify that this data package is in compliance with the 

terms and conditions of the contract, both technically and f0.r 

completeness, for other than the conditions detailed above. 

Release of the data contained in this hard copy data package 1\25 

been authorized by the Laboratory Manager or his designee, a\:. 

verified by the following signature." 

Technical ~i rector 



8DG NARRATIVE 

Accredited Labs received 17 aqueous samples (Project: DECS 

9801; ALI Case #3192) from H2M Group on 1/22/99 for the analyses 

of CLP Volatile Orqanics, 1,2,3-Trichloropropane, CLP Base Neutral 

Acid Extractable Orqanics, CLP Pesticides/PCBs, TAL Metals and 

Cyanide. 

All analyses were performed within the required holding time. 

"I certify that this data package is in compliance with the 

terms and conditions of the contract, both technically and for 

completeness, for other than the conditions detailed above. 

Release of the data contained in this hard copy data package has 

been authorized by the Laboratory Manager or his designee, as 

verified by the following signature." 

Theodore C. Ga 
Technical ~irector' 



APPENDIX B 
Field Data Sheets 



H2M GROUP 
GROUNDWATER SAMPLING/DEVELOPMENT SHEET 

Date: 112 111999 Static Water Level*: 4 2 ~ ~  Develop Method: Submersible Pump 
Standing Water Column: // 7. g Presamp Purge Method: Whale Pump I Bailer 
Amnt of One Well Vol: / 9. d/ Sampling Method: Disposable Bailcr 
Total Water to be Pumped: 5 .  , Field Tech: MPEfE JG 

f 

Client: N.Y.S.D.E.C. Total Well Depth*: /60 ' Vol./ft of casing: gaVA 
Site: Mackenzie Chemical Well Diameter: #a Vol./ft of borehole: 

I * All measurements taken from: X T o p  of Casing; - Protective Casing; Ground Level 

Job#: DECS 980 1 Borehole Diameter: 
Well ID: 0s s lD  Volume Removed: S g  J&& 

- 
Waste: 

Discharge to Mackenzie 
Chemical Site Prooertv 

COMMENTS 

NM = Not Measured 
Sample Time: /7 :yo 

TIME 

[ 7:3 o 

AMOUNT 
PURGED 

(GAL) 
a . .  
r a t  6 

30 

ko 

FIELD PARAMETER MEASURED 
DO 

(mfl) 
NM 
NM 
NM 

ORP 

(mV) 
NM 
NM 
NM 

TURB 

(NTU) 

6.8 
6 . 9  
5.5' 

TEMP 

(c) 
13.8 
I ? .  8 
l r . 8  

EC 

(us) 

cao 
I d (  

L BO 

P H  

3. ar 
3. I P 
7.20 



H2M GROUP 
GROUNDWATER SAMPLINGlDEVELOPMENT SHEET 

Date: 112 111999 Static Water Level*: 4i7.10 Develop Method: Submersible Pump 
Standing Water Column: / 9 .  @a Presamp Purge Method: Whale Pump I Bailer 
Arnnt of One Well Vol: 3. 23 Sampling Method: Disposable Bailer 
Total Water to be Pumped: p. 69 Field Tech: MPEEJG 

Client: N.Y.S.D.E.C. Total Well Depth*: 60 * Vol./f? of casing: gal/ f? 
Site: Mackenzie Chemical Well Diameter: t r  Vol./f? of borehole: 

I * All measurements taken from. X T o p  of Casing; - Protective Casing; - Ground Level 

Job#: DECS 9801 Borehole Diameter: 
Well ID: 05 42s Volume Removed: /O wd6s 

v 

I I FIELD PARAMETER MEASURED I 

Waste: 
Discharge to Mackenzic 
Chemical Site Property 

pH I TEMP I TURB I ORP I DO I COMMENTS 

/ ~ ; o o  

(GAL) 

;";~d 
4 
/a 

(us) 
/6/ 
/72 
i 8/ 

5. Pa 
16.0, 

S. ?6 

(C) 

/S / 
/ y .  9 
/C. 1 

OYTW 

28- / 
1 9 .  1 

S 0  

(mV) 

NM 
NM 
NM 

(mgn) 
NM 
NM 
NM 

NM = Not Measured 
Sample Time: /& .loo 



H2M GROUP 
GROUNDWATER SAMPLING/DEVELOPMENT SHEET 

Date: 1/21/1999 Static Water Level*: Y O .  31 Develop Method: Submersible Pump 
Standing Water Column. 8 9 . 6 9  Presamp Purge Method: Whale Pump / Bailer 
Amnt of One Well Vol: /4.6( Sampling Method: Disposable Bailer 

Total Water to be Pumped: 3 .  , Field Tech: MPEEJG 
V 

Client: N.Y. S.D.E.C. Total Well Depth*: /30 ' Vol./ft of casing: gal% 
Site: Mackenzie Chemical Well Diameter: #I Vol./ft of borehole: 

I * Ail measurements taken from: X T o p  of Casing; - Protective Casing; - Ground Level 

Job#: DECS 9801 Borehole Diameter: - 
Well ID: 05 %iJ1 Volume Removed: 9.59 d/& 

1- 
PURGED 

Waste: 
Discharge to Mackenzie 
Chemical Site Property 

FIELD PARAMETER MEASURED ; 
pH 1 TEMP I TURB I ORP I DO I COMMENTS 



H2M GROUP 
GROUNDWATER SAMPLING/DEVELOPMENT SHEET 

Client. N.Y.S.D.E.C. Total Well Depth*: /LO' Vol./A of casing: gaVfl 
Site. Mackenzie Chemical Well Diameter: Vol./A of borehole: # 

Job#: DECS 9801 Borehole Diameter: Waste: 
Well ID: 05*i?D Volume Removed: 60 e&L~ Discharge to Mackenzie 

Chemical Site Pro~ertv 

I Date:. 112 111999 Static Water Level*: 
Standing Water Column 
Arnnt of One Well Vol: 
Total Water to be Pumped: 

3'/:ii% Develop Method: 
/ / 8 .  /80 Presamp Purge Method: 
/9 . f  6 Sampling Method: 
s&. 09 Field Tech: 

Submersible Pum,) 
Whale Pump / Bailer 

Disposable Bailer 
MPEE JG 

* All measurements taken from: X T o p  of easing; - Protective Casing; - Ground Level 

FIELD PARAMETER MEASURED 
TIME AMOUNT EC PH TEMP TURB O W  DO COMMENTS 

PURGED 
(GAL) (us) (C) (NTU) (mV) (mg/L) 

/C :YS ;4;hJ /EL? 7 - 0 1  ( 6 . 0  6 . 8  NM NM NM = Not Measured 
30 /6 / 6 .9?- /S $? 3. / NM NM Sample Time: /6 : y s  
60 -I&/ 6 .  ?t /s / 3.8 NM NM 



H2M GROUP 
GROUNDWATER SAMPLING/DEVELOPMENT SHEET 

Date: 112 111999 Static Water Level* : Y g .  84 Develop Met hod: 
Standing Water Column: / 3 .  /U Presamp Purge Method: 
Amnt of One Well Vol: d . / y  Sampling Method: 
Total Water to be Pumped: g . y~ ,//, Field Tech: 

Client: N.Y.S.D.E.C. Total Well Depth* : 60 ' Vol.1ft of casing: gaVft 
Site: Mackenzie Chemical Well Diameter: 2" Vol./ft of borehole: 

Submersible P u m ~  

Job#: DECS 9801 Borehole Diameter: 
Well ID: 0s ~ 3 5  Volume Removed: t3 w?& 

Whale P u m ~  1 Bailer 

Waste: 
Discharge to Mackenzie 
Chemical Site Property 

Disuosable Bailer 

I * All measurements taken from: X T o p  of Casing; -Protective Casing; - Ground Level 

COMMENTS 

NM = Not Measured 
Sample Time /1/.,yc 

FLELD PARAMETER MEASURED 
DO 

(mg/L) 

NM 
NM 
NM 

ORE' 

(mV) 
NM 
NM 
NM 

TURB 

( N ' W  

/5: 0 

//. ? 

9.3 

- - 

TEMP 

(C) 

/a?. 9 
135- 

(3. 8 

- - 

TIME AMOUNT EC PH 
PURGED 
(GAL) (US) 

/4:4s- s. 9T 
h . o /  
S, 9 0  

> 

- -  



H2M GROUP 
GROUNDWATER SAMPLLNGIDEVELOPMENT SHEET 

Client: N.Y.S.D.E.C. Total Well Depth*: /;70 ' Vol./fl of casing: gaVfi 
Site: Mackenzie Chemical Well Diameter: d " Vol./ft of borehole: 
Job#: DECS 9801 Borehole Diameter: 

Date: 1/21/1999 Static Water Level*: ~ 6 .  86' Develop Method: Submersible Pump 
Standing Water Column. 73. /'/ Presamp Purge Method: Whale Pump / Bailer 
Amnt of One Well Vol: //. ?2? Sampling Method: Disposable Bailer 
Total Water to be Pumped: 3s- % Field Tech: MPEEJG 

I Well ID: 05 s3'' Volume Removed: YO q 
u ~4&s 

I * All measurements taken from: X T o p  of Casing; Protective Casing; Ground Level 

Discharge to Mackenzie 
Chemical Site Property 

FIELD PARAMETER MEASURED 
EC PH TEMP TURB O W  DO COMMENTS 

(us) (C) W U )  (mv) (mgn) 

/BJ S6a /% 3 1% $? NM NM NM = Not Measured 
.T . '72 / Y /  S ?  NM NM Sample Time: /Z 00 

7. .rc /L/. / 3. / NM NM 

- 



H2M GROUP 
GROUNDWATER SAMPLING/DEVELOPMENT SHEET 

Client: N.Y.S.D.E.C. Total Well Depth*: /s@ Vol./A of casing: gaVA 
Site: Mackenzie Chemical Well Diameter: /, Vol./A of borehole: 
Job#: DECS 9801 Borehole Diameter: Waste: 
Well ID: OS x FP Volume Removed: 6~7 r./Ad Discharge to Mackenzie 

Chemical Site Property 

Date: 1/2 ]/I999 Static Water Level*: Develop Method: Submersible Pump 
Standing Water Column: /// .04/ Presamp Purge Method: Whale Pump / Bailer 

Arnnt of One Well Vol: /% - 0 9  Sampling Method: Disposable Bailer 

Total Water to be Pumped: s y  29 .I J/& Field Tech: MPEEJG 
v 

I * A11 measurements taken from: X T o p  of Casing; - Protective Casing; - Ground Level 

FIELD PARAMETER MEASURED 
TLME AMOUNT EC PH TEMP TURB O W  DO COMMENTS 

PURGED 
(GAL) (us) (0 (NTU) (mV) (m@) 

/S:/S . . /PR S W IS-3 2 3 . 8  NM NM NM = Not Measured 
&d I 72 .C: 7-5'  /s. f /d . ?  NM NM Sample Time: / s . y r  

6 0  / i L G  6.00 1 s./ /7, 6 NM NM 



H2M GROUP 
GROUNDWATER SAMPLINGIDEVELOPMENT SHEET 

Date: 112 111999 Static Water Level*: 3 7 Develop Method: Submersible Pump 
Standing Water Column: NS 73 Presamp Purge Method: Whale Pump / Bailer 
Arnnt of One Well Vol: /8.86 Sampling Method: Disposable Bailer 

Total Water to be Pumped: ,<6. fl ,d4,* Field Tech: MPEIEJG 

Client: N.Y.S.D.E.C. Total Well Depth*: t s '  Vol./A of casing: gaVA 
Site: Mackenzie Chemical Well Diameter: I( Vol./fi of borehole: 

I * All measurements taken From: X T o p  of Casing; - Protective Casing; Ground Level 

Job#: DECS 9801 Borehole Diameter: 
Well ID: DS Volume Removed: 66) 

Waste: 
Discharge to Mackenzie 
Chemical Site Property 

COMMENTS AMOUNT 
PURGED 

FIELD PARAMETER MEASURED ! 

ORP TURB DO TEMP EC PH 



H2M GROUP 
GROUNDWATER SAMPLING/DEVELOPMENT SHEET 

Total Well Depth*: LO' Vol./ft of casing: I gaVA 

I Well ID: Volume Removed: 6 I Discharge to ~vlac;nt-~ule 

Date: 112111 999 Static Water Level*: YS. 90 Develop Method: Submersible Pump . 
Standing Water Column: I/. ./ Presamp Purge Method: Whale Pump 1 Bailer 
Amnt of One Well Vol: /.A 0 Sampling Method: Disposable Bailei 
Total Water to be Pumped: 7. y Field Tech: MPEIEJG 

V 

I * All measurements taken from: X T o p  of Casing; - Protective Casing; - Ground Level 

COMMENTS 



H2M GROUP 
GROUNDWATER SAMPLINGIDEVELOPMENT SHEET 

N.Y.S.D.E.C. Total Well Depth*: Client: /SO ' Vol./A of casing: gaVA 
Site: Mackenzie Chemical Well Diameter: I f  Vol./A of borehole: 
Job#: DECS 9801 Borehole Diameter: I Waste: 

Date: 112 111 999 Static Water Level*: L/&. 779 Develop Method: Submersible Pump 
Standing Water Colun~n: /o/  . 2/ Presamp Purge Method: Whale Pump / Bailer 
Arnnt of One Well Vol: / 6 .  ?'f Sampling Method: Disposable Bailer 
Total Water to be Pumped: 

u F i e l d  Tech: 
MPEEJG 

Well ID: Volume Removed: 

I * All measurements taken from: X T o p  of Casing; Protective Casing; - Ground Level 

Discharge to Mackenzit: 
Chemical Site Property 

COMMENTS TlME AMOUNT 
PURGED 

FIELD PARAMETER MEASURED 
DO ORP EC TEMP PH TURB 



H2M GROUP 
GROUNDWATER SAMPLING/DEVELOPMENT SHEET 

Date: 112 111 999 Static Water Level*: S/. 3 4  Develop Method: Submersible Pump 
Standing Water Column: / 3. a Presamp Purge Method: Whale Pump 1 Bailer 
h n t  of One Well Vol: 6 4  Sampling Method: Disposable Bailer 

Total Water to be Pumped: 25. 9 7  ,&LField Tech: MPEEJG 
0 

Client: N.Y.S.D.E.C. Total Well Depth*: 6s' Vol./ft of casing: gallfi 
Site: Mackenzie Chemical Well Diameter: n Vol./ft of borehole: 

I * All measurements taken from: X T o p  of Casing; Protective Casing; - Ground Level I 

Job#: DECS 980 1 Borehole Diameter: - 
Well ID: BC&k/ -  / Volume Removed: 3" &/*s 

COMMENTS 

Waste: 
Discharge to Mackenzie 
Chemical Site Property 



H2M GROUP 
GROUNDWATER SAMPLING/DEVELOPMENT SHEET 

Date: 112 111999 Static Water Level*: Develop Method: Submersible Pun 2 
Standing Water Column: Presamp Purge Met hod : Whale Pump / Bailer 

Client: N.Y.S.D.E.C. Total Well Depth*: Vol./ft of casing: gaVft 
Site: Mackenzie Chemical Well Diameter: Vol./ft of borehole: 

TIME 

Job#: DECS 9801 Borehole Diameter: 

Well ID: C f l V  - d Volume Removed: 

Arnnt of One Well Vol: Sampling Method: 
Total Water to be Pumped. Field Tech: 

Waste: 
Discharge to Mackenzie 
C hernical Site Property 

Disposable Bailer 
MPEEJG 

* All measurements taken from: X T o p  of Casing; Protective Casing; - Ground Level 

FIELD PARAMETER MEASURED 
AMOUNT EC P* TEMP TURB ORP DO COMMENTS 
PURGED 
(GAL) (US) (C) (NTU) (mV) (mgn) 

NM NM NM = Not Measured 
NM NM Sample Time: 
NM NM 



H2M GROUP 
GROUNDWATER SAMPLINGDIEVELOPMENT SHEET 

Client: N.Y.S.D.E.C. Total Well Depth*: 6s '  Vol./ft of casing: gaVft 
Site: Mackenzie Chemical Well Diameter: A Vol./ft of borehole: 
Job#: DECS 9801 Borehole Diameter: Waste: 
Well ID: ~ c l / l 4  - 3 Volume Removed: $47 &A#$ Discharge to Mackenzie 

C hernical Site Property 

Date: 112 1/1999 Static Water Level*: %. //-v Develop Method: Submersible Pump 
Standing Water Column. /A. 86 Presamp Purge Method: Whale Pump / Bailer 
Amnt of One Well Vol: / / & (  Sampling Method: Disposable Bailer 
Total Water to be Pumped: 3 3 . ~ 2  Field Tech - MPEEJG 

4 

I * All measurements taken From: _Top of Casing; Protective Casing; - Ground Level 

TIME 

?:m 

AMOUNT 
PURGED 

(GAL) 

/ , ,nAc . . 

'30 
4 0  

COMMENTS 
FIELD PARAMETER MEASURED 

(US) 

/ t Y  

/PO 

/ %  6 

DO 

5. 6 /  

f, 6 t 
6. 5'4 

O W  TURB 

(C) 

!3..& 
3 
/ 3  -9 

TEMP EC P H 

(NTU) 

39 .8  
S G  

(mV) 
NM 
NM 
NM 

(m@) 

NM 
NM 
NM 

NM = Not Measured 
Sample Time: 9.'- 



H2M GROUP 
GROUNDWATER SAMPLING/DEVELOPMENT SHEET 

Client: N.Y.S.D.E.C. Total Well Depth*: 4.5' Vol./A of casing: gaVA 
Site: Mackenzie Chemical Well Diameter: , Vol./fl of borehole: 

I Date: 1/21/1999 Static Water Level*: Develop Method: Submersible Pump 
Standing Water Column: /4. 0 7  Presamp Purge Method: Whale Pump / Bailer 

Job#: DECS 9801 Borehole Diameter: 
Well ID: h?<&~- Y Volume Removed: 

Arnnt of One Well Vol: ? /  8 Sampling Method: 
Total Water to be Pumped: 27. 5 6  ,,&Field Tech: 

d 

Waste: 
Discharge to Mackenzie 
Chemical Site Property 

Dis~osable Bailer 

I * All measurements taken from: X T o p  of Casing; Protective Casing; - Ground Level 

COMMENTS 

NM = Not Measured 
Sample Time:lo .;yr 

TIME 

/o :ur 

AMOUNT 
PURGED 

(GAL) 

,& . .  

/ i 
30 

FIELD PARAMETER MEASURED 
ORF' 

(mV) 
NM 
NM 
NM 

EC 

(US) 

?YT 
292 
231 

DO 

(mgn) 
NM 
NM 
NM 

-- 

TEMP 

(C) 
14. 1 

/Y. o 

( 3 . 8  

I 

PH 

7. $2 
4'. ?( 

y. 9d 

TURB 

(NTU) 

7 2 . 0  
/9 b 
Y 7  

------  



H2M GROUP 
GROUNDWATER SAMPLINGIDEVELOPMENT SHEET 

Date: 112 111 999 Static Water Level* : Develop Method: Submersible Pump 
Standing Water Column: 15. / 7- Presamp Purge Method: Whale Pump I Bailer 
Amnt of One Well Vol: 7. PO Sampling Method: Disposable Bailer 
Total Water to be Pumped: 27. jy O ~ / b . J  Field Tech: MPEIEJG 

Client: N.Y.S.D.E.C. Total Well Depth*: (0s' Vol.lf3 of casing: gaVA 
Site: Mackenzie Chemical Well Diameter: I ,  Vol.If3 of borehole: 

* All measurements taken from: _X_.Top of Casing; __ Protective Casing; - Ground Level I 

Job# : DECS 9801 Rorehole Diameter: - 
Well ID: M c m  w -r Volume Removed: 38 *./I& 

Waste: 
Discharge to Mackenzie 
Chemical Site Property 

COMMENTS 

// :/ ,< 

TIME AMOUNT 

FIELD PARAMETER MEASURED 

3 0 75-4 7 '  / S .  8 /!. 2'- NM NM 

- -  ~ 

(GAL) 

/f 

DO EC 1 PH TEMP TURB 

(us)  

322 
32' / 

O W  

5-36 
5 Yi? 

(C) 

19' / 

/Y  / 

( N W  

4 9  T 
3 8 . 3  

(mv) 
NM 
NM 

(mg/L) 
NM 
NM 

NM = Not Measured 
Sample Time: //;[.r 



APPENDIX C 
Well Construction Boring Logs 
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APPENDIX D 
Field Notes 
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APPENDIX E 
Groundwater Monitoring Well Sampling Analytical Results 

November 1999 



' ~ ~ ~ ~ ~ ~ m m i -  
Chemical and Environmental Measurement lnforrnation 

Mr. Jack Ryan 
NY SDEC 
Room 392 
50 Wolf Road 
Albany, NY 12233-3502 

Ref: Contract COO3783 
Sample Data Package: RFW Batch 991LL757 
NYSDEC ID: RAW-1117-OSlDMC to WFBMC 

Dear Mr. Ryan: 

29 December 1999 

Enclosed please find the data report for 6 water samples received 18 November 1999. These 
were analyzed for CLP VOAs. The EDD has been emailed to you and a disk is enclsed to the 
sampler. 

We had received an extension for this report. 

Please do not hesitate to contact me at (610) 280-3000 with any questions you may have. 

Enclosure 

cc: Joe Peck (NYSDEC) 

Very truly yours, 

Recra LabNet Philadelphia 

201 Welsh Pool Road Lionville, PA 19341-1333 (610) 28&3000 * Fax (610) 280-3041 



Racra L a b N e t  - Lionville Laboratory d 
Volatiles By GC/HS, Special List Report Date: 12/28/99 14:3@ 

WPW Batch Nunber : 9911L757 Client: ITYSDLC Work Order: 01667600001 Pase: la 

Cust ID: RA099-1117-0 BA099-1117-0 EAO99-1117-0 BAO99-1117-0 Rb099-1117-0 BAO99-1117-0 
S lDMC SZDbK! S3DMC S3DMC S4DMC SSDMC 

Sample RFW# : 0 0 1 00a 003 003 004 005 
Informat ion M a t r i x :  WATER WATER UATBR WATER HATER WATER 

D.F. : 1.00 1-00 1.00 1.00 1.00 1.00 
Units : UG/L UG/L UG/L UG/L UG/L UG/L 

REPRBP 
Toluene-dB 98 % 98 0 94 t 9 3  9- 101 i 96 t 

Surrogate Bromofluorobenzene 90 % 88 ' b  83 0. 86 1 88 1 - 85 t 
Recovery 1,2-Dichloroethane-d4 93 % 94 Z. 90 t 89 Z 94 Z 96 % 
= , , , , , l p = , , = = , , , = , = ~ ~ ~ ~ D ~ ~ = 1 1 1 1 L 1 L 1 L 1 L 1 L 1 L 1 i l e - = ~ = = = f l ~ = = = = = = = = c ~ = f l = = = = = = = = = = = = f l = = = ~ ¶ - ~ = ~ = ~ ~ f ~ ¶ D D ~ ~ = a D ~ ~ ~ D f l . D m ~ a ~ ~ ~ ~ m ~ ~ g ~  

Chloromethane 10 U 10 U 10 U 10 U 10 U 10 U 
Bromomct hane 10 U 10 U 10 U 10 U 10 U 10 U 
Viny 1 Chloride 10 U 10 U 10 U 10 U 10 U 10 U 
Chloroethane 10 U 10 U 10 U 10 U 10 U 10 U 
Methylene Chloride 6 JB 6 JB 5 JB 29 B 6 JB 31 B 
Acetone- 10 U 10 U 10 U 10 U 10 U 10 U 
Carbon Disulf ide 10 U 10 U 10 U 10 U 10 U 10 U 
1,l-Dichloroethene 10 U 10 U 10 U 10 U 10 U 10 U 
1.1-Dichloroethane 10 U 10 U 1 J 1 J  1 J 10 U 
1,2-Dichloroethene (total) 10 U 10 U 10 U 10 U 10 U 10 U 
Chloroform 1 J 10 U 10 U 10 U 10 U 10 U 
1,2-Dichloroethane 10 U 10 U 10 U 10 U 10 U 10 U 
2-Butanone 10 U 10 u 10 u 10 U 10 U 10 U 
1,l.l-Trichloroethane 10 U 10 U 10 U 10 U 1 J 10 U 
Carbon Tetrachloride 10 U 10 U 10 U 10 U 10 U 10 U 
BL-omodichloromethane -- .. 10 U 10 U 10 U 10 U 10 U 10 U 
1.2 - Dlchloropropane 10 U 10 U 10 U 10 U 10 U 10 U 

' cis-1.3-Dichloropropene 10 U 10 U 10 U 10 U 10 U 10 U 
Richloroethene -- 10 U 10 U 10 U 10 U 10 U 10 U 
~ibromochloromethane 10 U 10 U 10 U 10 U 10 U 10 U 
1, I ,  2- richl lo roe thane 10 U 10 U 10 U 10 U 10 U 10 U 
Benzene 10 U 10 U 10 u 10 U 10 U 10 u 
Trans-1,3-Dichloropropene 10 U 10 U 10 u 10 U 10 U 10 U 
Bromoforrn 10 U 10 U 10 U 10 U 10 U 10 U 
q-~ethyl-2-pentanone 10 U 10 V 10 U 10 U 10 U 10 U 
2-Hexanone 10 U 10 U 10 U 10 U 10 U 10 u 
Tetr achlaroethene 10 U 10 U 10 U 10 U 10 U 10 U 
1,1,2,2-Tetrachloroethane 10 U 10 U 10 U 10 U 10 U 10 U 
Toluene 10 U 10 u 10 U 10 u 10 U 10 u 
*, outside of &PA CLP QC limits. 



RFW Batch Number: 9911L757 Client; HYSDEC Work Order: 01667600001 Paqe; lb rn 
Cust ID: RA099-1117-0 RA099-1117-0 RAO99-1117-0 F&)99-1117-0 RA099-1117-0 RA099-1117-04 

SlDHC S2DMC S3DMC S3DW S4DHC SSDMC 
RPW# : 001 0 02 0 0 3 003 004 005 

REPRBP 
Chlorobenzene 10 U 10 U 10 U 

& t h y  lbenzene 10 U 10 U 10 U 
S t v r n n ~  10 11 10 U 10 U UL,  LC. . -  - -  - - - 

Xylene (total)-- iO U 10 U 10 U 10 U 10 U I0 U 
1,2, 3 -Trichloropropane 10 U 10 U 10 U 10 U 10 U 10 U 
* =  Outside of EPA CLP Q C  limits. 



L '  J 

Recra LabNat - Lionvilla Laboratory r )  

Volatiles By GC/MS, Special List Report Date: 12/28/99 14: 39 
RFI-I B a t c h  IIr~rnk~er: 9911L757 Client: m E C  Work Order: 01667600001 Pase: 2a 

C U S ~  I D :  RA099-1117-0 RA099-1117-0 RA099-1117-P T R I P  BLANK WSDEC-PRIDQ ~ S D P C - Q R ~ D Q  
SSDYC SSDMC BHC 6 BLANK E BLANK 

S a m i ~ l  t! R P W #  : 005 HS 00s MSD 006 007 00% 00 8 
Ir~fornmc ion Matrix: WATER WATER WATER NATER NATER WATER 

D.F.: 1.00 1.00 1.00 1 .oo 1.00 1.00 
U n i t s :  UG/L UG/L UG/L UG/L UG/L UG/L 

--- RBPREP 
Toluene -dB 102 % 93 t 96 'C 90 'r - I01 2 98 k 

Surrogate Bromof luorobenzene 90 % 03 '5. 8 8  "r 8 9  k 8 3  t 84 k 
Recovery 1,2-Dichlnroethane-d4 93 % 90 % 69 % 97 % 02 % 60 % 

-===--fl 
Ch Loromethane- 10 U 10 U 10 U 10 U 10 U 10 U 
Br urnomct hane - 10 u 10 U 10 U 10 u 10 U 10 u 
Vinyl Chloride 10 U 10 U 10 U 10 U 10 U 10 0 
Chloroechane -_ 10 U 10 U 10 U 10 U 10 U 10 U 
Methylene C l ~ l o r  idc 35 B 23 B 32 B 28 B 7 JB 7 JB 
A t e t o n e  ~- 10 U 10 U 10 U 10 U 10 U 10 11 
Carbon Disulf ide 10 U 10 U 10 U 111 U 10 U 10 U 
1, I -Dichloroechene 98 % 93 % 10 U 10 U 10 U 10 U 
1.1 -Dichlococthane 10 U 10 U 1 J  10 U 10 U 10 U 
1,2-Dichloroethene ( t o t a l l  10 U 10 U 10 U 10 U 10 U 10 U 
Chlorotorm -- 10 U in u 10 U lo U 10 u 10 U 
1.2 -Dichloroethane _- 10 U 10 U 10 U 10 U 10 U 10 U 
2 - B u t  anone 10 u 10 U 10 U 10 U 10 U 10 U 
I .  1, 1 -Trichloroethane-. -. - 10 U 10 U LO U 10 U 10 U 10 U 
Carbon Tetrachloride- 10 U 10 U 10 U 10 U 10 U 10 U 
Bromodich lorome t hane  _ _ _ _  10 U 10 U 10 U 10 U 10 U 10 u ' 

1,2-Dichloropropane - - -- 10 U 10 U 10 U 10 U 10 U 10 U 
' c i s -  1.3 -Dichloropropene 10 U 10 U 10 U 10 U 10 U 10 U 
Trichloroethene 94 % 95 4 10 U 10 U 10 U 10 U 
Dibromochloromethane 10 U 10 U 10 U 10 U 10 U 10 U 
L,1,2-Trichloroethane 10 U 10 U 10 U 10 U 10 U 10 U 
Benzene 104 'r 106 k 10 U 10 U 10 U 10 U 
Trans-1.3-Dichloropropene 10 U 10 U 10 U 10 U 10 U 10 U 
Bromof orm 10 U 10 U 10 U 10 U 10 1' 10 U 
4-Methyl -2-pentanone- 10 U 10 U 10 U 10 U 10 u 10 U 
2-Hexanone 10 U 10 U 10 U I0 U 10 U 10 U 
Tetrachloroethene 10 U 10 U 10 U 10 U 10 1 '  10 U 
1,1,2,2-Tetrachloroethane 10 U 10 U 10 U 10 U 10 U 10 U 
Toluene 96 % 9 0  % 10 U 10 U 10 U 10 U 
*=  Outside of EPA CLP QC limits. 



R P P I  Batch N IntIer: 9911L7 7 1 : 2b 
Cust ID: RA099-1117-0 RA099-1117-0 RA099-1117-P TRIP BLANK WSDEC-PRIDQ 

SSDMC S S DMC BMC E BUNK 
RFW# : 005 MS 005 MSD 006 007 000 

Chlorobcnzene - -- - --A - 9 3  'a 97 % 10 U 10 U 10 u 
Ethy lbenzene 10 (1  10 U 10 U 10 U 10 U 

Styrene 10 U 10 U 10 U 10 U 10 U 

Xy lene (total) 10 U 10 U 10 U 10 U 10 U 

1, 2, 3 - T r  icl~loroproparle 10  U 10 U 10 U 10 V 10 U 

e' 
HYSDEC-FRIDO 4 

e BLAVlr 
008 

R B P R E P  
10 U 

10 U 
10 u 
10 U 
10 U 



Recta Lablot - Lionvilla Laboratory 
Volatiles By CC/MS, Special L i s t  Report Date: 12/28/99 14 : 39 Ln 

RE[-1 Batch Number: 9911L757 Client : WSDPC Work O r d e r :  01667600001 Paae; ja 

C u s t ~  I D :  VBLKAS VBLKCP VBLKCP 09 VBLKDQ 

Sample R F W # :  99LVE595-MB1 99LVH597-MBl 99LVH597-ME1 99LV8600-MBl 
Information Matr ix :  WATER WATER WATER WATER 

D.F. : 1.00 1.00 1.00 1 .OO 
Units: UG/L UG/L UC/L UG/L 

~oluene-d8 109 % 106 0. 95 k 102 'r 
Surrogate Bromof luorobenzene 95 % 9 8  % 87 % 89 k 
Recovery 1 , 2  -0ichloroethane-d4 97 E LO2 b 92 % 91 % 
- - - - - - - - - - - - = = = z = ~ = = ~ = = = = = ~ ~ = = = ~ ~ ~ = ~ ~ = = = = = = = = = f l = = = = = = = = = = = ~ f l = = = ~ = = = = = ~ = = f l ~ = = = ~ = ~ ~ ~ ~ ~ ~ f ~ = ~ ~ = = ~ ~ ~ ~ = = = f l s = ~ = = = ~ ~ ~ ~ ~ = f l  - - - - - - - - - - 

Chlorornethane 10 U 10 U 10 U 10 U 
Bromomethane 10 U 10 U 10 U 10 U 
Vinylchloride 10 U 10 U 10 U 10 U 
Chloroethanc _ _ _ _ _ _  10 U 10 U LO U 10 U 
Methy  lene Chloride 7 J 9 J 32 B 5 J 

A c e t o n e  5 J 5 J  10 U 2 3  
Carbon Diaultide - 10 U 10 U 10 U 10 U 
1.1 -Dichloroechene 10 U 10 U 94 0 10 U 

1, 1 -Dichloroethane 10 U 10 U 10 U LO U 
1,2-Dichloroethene (total) 10 U 10 U 10 U 10 U 
Chloroform ~ 10 U 10 U 10 U 10 U 
1.2-Dichloroethdne 10 U 10 U 10 U 10 U 
2 - But anone 10 U 10 U 10 U 10 U 
1.1. 1-TI ichloroethane 10 U 10 U 10 U 10 U 
CarbonTecrachlorlde - 10 U 10 U 10 U 10 U 
Bromod~cl~lorome thane .. 10 U 10 U 10 U 10 U 
1,2-Dichloroprnpana 10 U 10 U 10 U 10 U 

' cis-1,3-Dlchloropropene 10 U LO U 10 U 10 U 
Trichloroethene - 10 U 10 U 94 % 10 U 
Dibromochloromethane__ 10 U 10 U 10 u 10 11 

1.1.2-Trlchloroethane 10 U 10 U 10 U 10 U 
Benzene 10 U 10 U 104 % 10 U 
Trans - 1,3-Dichloropropene 10 U 10 U 10 U 10 U 
Bromoform 10 U 20 U 10 U 10 U 
4-Methyl-2-pentanone 10 U 10 U 10 U 10 U 

Toluene 1 0  U 10 U 96 % 10 U 
*= Outside of EPA CLP QC limits. 
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2 A 
WATER VOLATILE SURROGATE RECOVERY 

Lab Name: Recra.LabNet Contract: 1667-00-01 

Lab Code: Recra case NO. : SAS No. : SDG No. : 

page ; of I 

RAO99-1117-OS4DMC 
RAO99-1117-OSSDMC 
RAO99-1117-OS5DMCMS 
RAO99-1117-OS5DMOrISD 
RA099-1117-FBMC 
TRIP BLANK 
NYSDEC-FRIDGE BLANK 
NYSDEC-FRIDGE BLANKRE 
VBLKAS 
VBLKCP 
VBLKCP BS 
mLm 

52 (BFB) = Bromof luorobenzene 

QC LIMITS 
( 80-110) 
( 86-1151 

# Column to be used to flag recovery values 
Values outside of concract required QC limits 

D Surrogates diluted out 

1 / 8 7  Rev. 



APPENDIX F 
USEPA Groundwater Monitoring Well Investigation 

April 2000 



Roy F. Weston, Inc. 
Federal Programs Division 
Suite 201 
1090 King Georges Post Road 

"" Edison, New Jersey 08837-3703 
732-225-6 1 16 F ~ x  732-225-7037 

SUPERFUND TECHNICAL ASSESSMENT AND RESPONSE TEAM April 2 1,2000 
EPA CONTRACT 68-W5-0019 

Mr. James Haklar 
U. S. Environmental Protection Agency 
Removal Action Branch 
2890 Woodbridge Avenue 
Edison, NJ 08837 

TDD NO: 02-00-02-0014 
DCN NO: START-02-F-04295 
SUBJECT: SAMPLING TRIP REPORT 

MACKENZIE CHEMICAL SITE, CENTRAL ISLIP, SUFFOLK COUNTY, 
NEW YORK 

Dear Mr. Haklar: 

Enclosed please find one copy of the Sampling Trip Report for the sampling of 11 monitoring 
wells, 1 private well, and 2 municipal wells which occurred between April 10 and 14, 2000 at the 
Mackenzie Chemical Site, Central Islip, Suffolk County, New York. If you have any questions 
or comments, please contact me at (732) 225-6 1 16. 

Sincerely, 

ROY F. WESTON, INC. 

&>A cm--- 
Daniel G. Crouse, P.E. 
Site Project Manager 

cc: TDD File 
enclosure 

tr6560n 1. wpd 

In AssoMtion with Resource Applications, Inc.. R.E. Saniera Associates, Tetra Tech EM. Inc., 
C.C. Johnson 6 Malhotra, P.C., and GRB Environmental Services, Inc. 



SITE NAME: Mackenzie Chemical Site 
DCN NO: START-02-F-04295 
TDD NO: 02-00-02-00 14 

SAMPLING DATES: April 10 through 14,2000 

1. Site Location: Mackenzie Chemical Site 
Central Islip, Suffolk County, New York 

2. Sample Locations: Refer to the Site Map in Appendix A and Table I for the hxt ions  
of the samples collected. 

3. Sample Descriptions: 

The identification code for the monitoring well samples collected during this 
sampling event were identified by the existing well designations (except for OS-2S 
which was designated as 0s-2A and 0s-2D which was designated as 0s-2B). 
The private well was designated as the street address with one digit (i.e., 5RRA for 
5 Railroad Avenue). The two municipal wells were designated as abbreviations of 
the well field locations (i.e., C A W  for Carleton Avenue Well Field and D P W # l  
for Dolores Place Well Field pump # 1). 

The following number of samples were collected for the listed parameters: 

Parameter 
VOAs 13 samples + 1 duplicate + 3 trip blanks + 3 rinsate blanks = 20 

samples 
TAL Metals 13 samples + 1 duplicate + 3 rinsate blanks = 17 samples 
PH 13 samples + 1 duplicate + 3 rinsate blanks = 17 samples 

Three trip blanks were collected. The trip blank collected on Monday April 10, 
2000 was designated as trip blank # 1; the trip blank for April 12, 2000 was 
designated as GARD2; and the trip blank for April 14, 2000 was designated as 
GARD3. The trip blanks were collected from previously unopened I-Liter bottles 
of ultrapure Dl water (the Certificates of Compliance are in Appendix B). 

One duplicate sample was collected for the entire sampling event. It was 
designated as MW-10 which was a duplicate for location MW-SS for all analytical 
parameters [volatile organic compounds, (VOCs); base, neutral, and extractable 
compounds (BNAs); pesticides; polychlorinated biphenyls (PCBs); and target 
analyte list (TAL) metals]. 



Three rinsate blank samples of the pump components were collected. The one 
collected on Tuesday, April 1 1, 2000, was designated as rinsate blank; the one 
collected on Wednesday, April 12, 2000, was dealelated as TR#2; and the one 
collected on Thursday April 13, 2000, was designated as TR#3. 

4. Laboratory Receiving Samples: 

Groundwater Mitkem Corporation 
175 Metro Center Boulevard VOAs April 11, 13, 
Waxwick, RI 02886 and 14,2000 

Groundwater Ceimic Corporation BNAs, PCBs, April 1 1, 12, 
10 Dean Knauss Drive & pesticides 13, and 14, 
Narragansett, RI 02882 2000 

Groundwater Liberty Analytical TAL Metals April 1 1, 13, 
501 Madison Avenue and 14, 2000 
Cary, NC 275 13 

5. Sample Dispatch Data: 

All TAL metals samples were preserved with nitric acid (HNO,) to a pH of less than 2.0 
standard units. All VOAs samples were preserved with hydrochloric acid (HCI) to a pH 
of less than 2.0 standard units. All samples were shipped in coolers with vermiculite and 
ice. The following describes the daily shipment of samples (the copies of the Federal 
Express Airbills are in Appendix C): 

April 1 1. 2000 
VOCs Samples Orr?anlc IliukdS 

Samoles SamDles 

Laboratory Mitkem Corp 

First Cooler 
Number of samples 9 
Number of duplicates 1 
Number of trip blanks 1 
Number of rinsate blanks 1 
Number of MS/MSDs 1 
Fedex Airbill Number 819304703230 

Ceimic Corp 

First Cooler 
1 
1 
NA 
1 
1 
891304703241 

Liberty 
Analytical 
First Cooler 
6 
1 
NA 
1 
1 
8 I9304703220 



Laboratory MitkemCorp 

Second Cooler 
Number of samples NA 
Number of duplicates NA 
Number of trip blanks NA 
Number of rinsate blanks NA 
Number of MSIMSDs NA 
Multiple Power Ship Number NA 

Laboratory MitkemCorp 

Third Cooler 
Number of samples NA 
Number of duplicates NA 
Number of trip blanks NA 
Number of rinsate blanks NA 
Number of MS/MSDs NA 
Multiple Power Ship Number NA 

Laboratory 

Number of samples 
Number of duplicates 
Number of trip blanks 
Number of rinsate blanks 
Number of MSMSDs 
Fedex Airbill Number 

VOCs Samples 

MitkemCorp 

First Cooler 
NA 
NA 
NA 
NA 
NA 
NA 

Ceirnic Corp 

Second Cooler 
3 
0 
NA 
NA 
0 
816851420717 

Ceimic Corp 

Third Cooler 
3 
0 
NA 
NA 
0 
816851420728 

Ceimic Corp 

First Cooler 
3 
0 
NA 
0 
0 
820050710248 

Liberty 
Analytical 
Second Cooler 
NA 
NA 
NA 
NA 
NA 
NA 

' Liberty 
Analytical 
Third Cooler 
NA 
NA 
NA 
NA 
NA 
NA 

TAL M e u  
SamDles 

Liberty 
Analytical 
First Cooler 
NA 
NA 
NA 
NA 
NA 
NA 



Laboratory 

Number of samples 
Number of duplicates 
Number of trip blanks 
Number of rinsate blanks 
Number of MS/MSDs 
Fedex Airbill Number 

First Cooler 
8 
0 
1 
2 
0 
820055971946 

Laboratory 

Number of samples 
Number of duplicates 
Number of trip blanks 
Number of rinsate blanks 
Number of MSMSDs 
Fedex Airbill Number 

Laboratory 

Number of samples 
Number of duplicates 
Number of trip blanks 
Number of rinsate blanks 
Number of MSMSDs 

First Cooler 
3 
0 
1 
0 
0 
820050710281 

MitkemCorp 

Second Cooler 
NA 
NA 
NA 
NA 
NA 

Multiple Power Ship Number NA 

tr6560n 1 .wpd 

Ornanic 
SamDles 

Ceimic Corp 

First Cooler 
3 
0 
NA 
0 
0 
820050710259 

Ornanlc 
SamDles 

Ceimic Corp 

First Cooler 
3 
0 
NA 
1 
0 
820050710270 

Qrnanlc 
SamDles 

Ceimic Corp 

Second Cooler 
1 
0 
NA 
NA 
0 
816851420360 

JisMeuh 
SamDles 

Liberty 
Analytical 
First Cooler 
7 
0 
NA 
2 
0 
820050710260 

liiulmh 
SamDles 

Liberty 
Analytical 
First Cooler 
2 
0 
NA 
0 
0 
820050710292 

lilu!m& 
Samoles 

Liberty 
Analytical 
Second Cooler 
NA 
NA 
NA 
NA 
NA 
NA 



6. Changes fiom the QAPP 

The QAPP Sampling Plan for this m p l i n g  event included the sampling of approximately 
20 monitoring wells, 20 private wells, and 2 municipal wells. Only 1 private well was 
recorded after a door to door search of the residences was completed within the 2-block 
area to the southeast of the site. Also, no additional monitoring wells other than the 10 
installed by the NYSDEC in 1998 and 1999 and the one on Cordello Avenue were 
located. Therefore, the total number of samples was only 17 instead of the 42 estimated. 

7. Corrections Required to the Chain of Custody Records 

The following is a list of corrections that should be made to the Chain of Custody 
Records: 

of C- 
383325 
- 
The preservative in Box D for all samples should be 5 
instead of 6. 

383324 The preservative in Box D for the sample should be 5 
instead of 6. 

383326 The preservative in Box D for all samples should be 5 
instead of 6. 

3833 19 The preservative in Box D for all samples should be 5 
instead of 6. 

38255 1 The Regional Specific Tracking Number or Tag Numbers in 
Box F should have been listed as Not Required for all 
samples. 

These corrections have been made on the original Inorganic Traffic Reports and Organic 
Trafiic Reports. 

8. On-Site Personnel: 

Name tes on S ~ t e  

James Haklar Region I1 TM On-Scene Coordinator 
Dan Crouse Region I1 START Site Project Manager and Sample 

Management 
Jim Kearns Region I1 START Sample Collection 
Ward Campbell Region I1 START Sample Collection 
Shawna Rigby Region I1 START Sample Collection 



9. Weather Conditions: 

The weather on Monday and Tuesday was windy, cold, and rainy with temperatures in the 
low 40s degrees Fahrenheit (F). an Wednesday, Thursday, and Friday it was windy 
warm, and clear with temperatures ranging from 50 and 60 degrees F. . .. 

10. Additional Comments: 

Monitoring Well 0s-2D (designated as 0s-2B) was not sampled because the 2- 
inch poly-vinyl chloride (PVC) casing was damaged approximately 2-feet below 
ground surface. The damage would not allow the 2-inch sampling pump to be 
lowered into the well. The water within the well was bailed with a disposable 
bailer, but the recharge was so slow, that the water did not clear up adequately for - 
a sample to be collected. 

* The information available on the monitoring wells did not provide the well depths 
of the three wells located at location 0s-2. Therefore, a water level indicator was 
used to measure the depth of these wells so the sampling team would know the 
proper length of sampling tubing to add to each well. The EPA low-flow sampling 
method requires the pump to be inserted into the well first, and then the water 
level is monitored as the water is pumped from the well. Therefore, by inserting 
the water level to the bottom of the well, was against the standard operating 
procedure. 

* The well in 0s-2D (designated as 0s-2B) was collapsed at approximately 60 feet 
below ground surface, which is above the well screened interval. This is probably 
why the well did not recharge very well when it was bailed. 

* Appendix D contains the Monitoring Well Sampling Information Data Sheets for 
all monitoring wells sampled. 

* Appendix E contains copies of the CLP Chain of Custody Records for both 
Inorganic Traffic Records and Organic Traffic Records. 

* Appendix F contains the Certificates of Analysis for the sample containers (the 40- 
rnL VOA vials, the 32-ounce amber glass bottles, and the I -Liter polyethylene 
bottles) used during this sampling event. 

* Appendix G contains copies of the field notes 



1 1. Report prepared by: &L&.L Date: April 2 1, 2000 
Daniel G. Crouse, P.E. 

Report reviewed by: Date: April 2 1, 2000 I 
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TABLE 1 
Description of all Samples Collected 

Mackenzie Chemical Site 
Central Islip, Suffolk County, New York 

April 2 1,2000 

0s-21 I B01F8 1 MB027H I Yes I Intermediate depth well on South Street I 

1 

Comments 

T 
.c 

0s- ID 

I I I I downgradient of the site. 
I 

VOCs 
& 
TCP 

Sample ID 

1 I 

OS-2A B01F7 MI30286 I Yes I Shallow well on South Street downgradient ofthe r 

BO IF0 

Organic 
(3.2 Number 
@N& PCBs, 
and pesticides 

I I sample was collected. The casing collapsed at I 

approximately 60 feet below ground surface, and 

Inorganic 
CLP Number 
(TAL Metals) 

MB026T 

OS-2B 
(0s-2D) 

I I I ( the recharge rate was very slow. r 

Yes 

Not Applicable 

Deep well located in the Fire Department parking I 
lot downgradient of the site. 

P 

0s-3 S 

0s-31 

OS-3D 

tr6560n 1. wpd 

Not Applicable 

0s-4D 

BOlFK 

B01F9 

B01F6 

No 

BO 1 CX 

Deep well on South Street downgradient of the 
site. Casing has been damaged approximately 2 
feet below the surface, so the sampling pump 

r 
could not be installed in the casing. Therefore, no r 

MB027K 

MBO27J 

MBO285 

MB026Q 

Yes 

Yes 

Yes 

Shallow well on Brightside Avenue just 
downgradient of the site. 

Intermediate depth well on Brightside Avenue just 
downgradient of the site. 

Deep well on Brightside Avenue just 
downgradient of the site. 9" 

Yes Deep well located on St. Johns Street near I 
Carleton Avenue downgradient of the site. v 



TABLE 1 (Continued) 
Description of all Samples Collected 

Mackenzie Chemical Site 
Central Islip, Suffolk County, New York 

April 2 1, 2000 

Inorganic 
CLP Number 
(TAL Metals) 

1 v o c s  Comments 
& 
TCP 

Yes Shallow off-site upgradient well located in the 
Kauffman Furniture lot. MS/MSD sample 
collected. 

Yes Deep off-site upgradient well located in the 
Kauffman Furniture lot. 

BOlCW Yes Duplicate of MW-5D. 

MCMW- I Yes Site Monitoring Well Number 1 

BOlCP Yes Carleton Avenue Well Field. Downgradient 
municipal well. The depth is 791 feet. The 
sample was collected from a tap on the discharge 
pipeline after purging for 20 minutes. 

Dolores Place Well Field pump # 1. Upgradient 
municipal well equal distance fiom the site as the 
downgradient municipal well at Carleton Avenue. 
Pump # 2 is turbid most of the year, and it is only 
used during the summer months after it has been 
purged to clear up the turbidity. The sample was 
collected from a tap on the discharge pipeline 
after purging for 20 minutes. 

BOlCQ Yes 

-- 

Sample collected from 5 Railroad Street. Water 
was purged for 20 minutes from the kitchen tap. 
Five gallons was purged from the spigot before 
the water softener unit. 

Yes 

'rip Blank #1 Not Applicable \lot Applicable Yes Trip blank for 4- 1 1-00 

Yes Trip blank for 4- 13-00 got Applicable 

dot Applicable Trip blank for 4- 14-00 



TABLE I (Continued) 
Description of all Samples Collected 

Mackenzie Chemical Site 
Central Islip, Suffolk County, New York 

April 2 1 ,  2000 

I Rinsate Blank I BOlCY I MI30284 
I I Yes 1 Rinsate blank for 4-1 1-00 

TR#2 

TR#3 

B01F5 

BOlFN 

MI30280 

MB027N 

Yes 

Yes 

Rinsate blank for 4- 12-00 

Rinsate blank for 4- 13-00 

m 
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Roy F. Weston, Inc. 
Federal Programs Division 
Suite 201 
1090 King Georges Post Road 

' Edison, New Jersey 08837-3703 
732-225-61 16 . Fax 732-225-7037 

SUPERFUND TECHNICAL ASSESSMENT AND RESPONSE TEAM 
EPA CONTRACT 68-W5-0019 

To: 

From: 

Subject: 

James Haklar, OSC 
Response and Prevention Branch, U.S. EPA Region II 

David Rosenberg , Data Reviewer 
START Region II 

MacKenzie Chemical Site 
Central Islip, Suffolk County, NY 

Data Validation Assessment 

Date: May 22, 2000 
The purpose of this memo is to transmit the following information: 

Data validation results for the following parameters: 

TCL- VOA 20 ~amples 

Matrices and Number of Samples 

Groundwater 20 samples 

Sampling date: April 10-14, 2000 

The final data assessment narrative and original analytical data package are 
attached. 

cc: START PM Dan Crouse 
START FILE TDD #: 02-00-02-0014 
TDD #: 02-00-04-0002 
PCS #: 6683 

In Association with Resource Applications, Inc , R.E. Saniera Associates. Tetra Tech EM, Inc., 
r r lnhnqnn R M2lhntrn P C and GRB Environmental Services, I ~ c .  s 



U.S. ENVIRONMENTAL PROTECTION AGENCY 

MEMORANDUM 

DATE: May 22,2000 
TO: James Haklar, OSC 

USEPA Region I1 

FROM: David Rosen berg 
START Data Review Team 

SUBJECT: QAIQC Compliance Review Summary 

As requested quality control and performance measures for the data packages noted have been 
examined and compared to EPA standards for compliance. Measures for the following general areas 
were evaluated as applicable: 

Data Completeness Blanks 
Spectra Matching Quality DFTPP and BFB Tuning 
Surrogate Spikes Chromatography 
Matrix SpikedDuplicates Holding T i e s  
Calibration Compound ID (HSL, TIC) 

Any statistical measures used to support the following conclusions are attached so that the review 
may be reviewed by others. 

Surnrna~ of Results 

I II 
V a A  BNA 

Acceptable as Submitted 
Acceptable with Comments X 
Unacceptable, Action Pending 
Unacceptable _j 

Data Reviewed by: 
Approved By: 

Area Code/Phone No. : (732) 225-61 16 

m rv 
PESTDCB HERB 

Date: 



S I T E  : =enzie Chemid SDG # 6683 

SOP NO. HW-6 Page 1 o f  11 

DATA ASSESSMENT 

Functional Guidelines for Evaluating Organic Analysis 

m#6683 SDG # 
s :  LAB: Mitkem C o m  

The current Functional Guidelines for evaluating organic data have been applied. 

All &ta me valid and a q t a b l e  except those analytes which have been qualified with a 'J' (estimated), 
I 

'ND (p-esumptive evidence far the presence of the material), 'U' (nondetects), 'R' (unusable), or 'JN' 
(presumptive evidence for the presence of the material at an estimated due). AU action is detrriled on 
the attached sheets. 

I 

Two facts should be nded by all data users. Fmt, the 'R' flag means that the associated value 19 
unusable. In other words, due to significant QC problem, the analysis is invalid and provides no 
information as to whether the campound is p r m t  or not. 'R9 values should not a p p w  ar data tables I 

muse they cannot be relied upon, even as a last resort. The second fad to keep in mind Ls that no 
compound concentration, even if it has passed all QC tests, is guaranteed to be accumk. Strid QC 
serves to increase confidence in data but any value potentially contains error. I 

Analytical data qualified as 'JNm or 'Rm may not be used to demonstrate compliance with Toxicity I 

Characteristic or Land Ban Regulations. 

Reviewer's 
Signature: Date: 5 1 z- 12000 

Verified By: Date: I 12000 



S I T E  : x e n z i e  Chemical SDG # $683 

SOP NO. HW-6 Page 2 o f  11 

DATA ASSESSMENT 

On 10 April 2000, START personnel collected seven (7) ground water samples, including a trip blank and 
a duplicate at the MacKenzie Chemical Site in Central Jslip, LI, NY. On 11 April 2000, START persoancl 
collected three (3) ground water samples, including a rinsate blank. On 12 April 2000, START peraormd . 
collected four (4) ground water samples, including a trip blank and a rimate ManL; On 13 April #X10, START 
personnel collected four (4) g r o d  water samples, including a trip blank. On 14 April 2000, START 
personnel collected two (2) ground water samples, including a trip blank. All samples were shipped by 
Federal Express to Mitkem Corp. and submitted for VOA aoalysis by EPA Method 524.2. 

Client identification (ID) and laboratory ID numbers: 

Client ID Np, 
5RRA 
CAWF 
DPWF1 
GARD2 
GARD3 
MCMWl 
MWIO 
MW5S 
OS2A 
os21 
OS3D 
OS31 
OS3S 
OS4D 
OS5D 
OSlD 
RINSEATE 
TB1 
TR#2 
TR#3 

Sample 

04/10/00 
0411 0100 
0411 0100 
04/12/00 -Trip blank 
04/14/00 -Trip blank 
0411 4/00 
0411 0100 - duplicate of MW-5s 
0411 0100 
0411 2/00 
0411 2/00 
0411 3/00 
0411 3/00 
0411 3/00 
0411 1/00 
0411 0100 
0411 1 100 
0411 1/00 - rinsate blank 
04/10/00 -Trip blank 
04/12/00 - rinsate blank 
0411 3/00 - rinsate blank 



S I T E  : MacKenzie Chemical SDG # 6683 

SOP NO. HW-6 page 11 o f  11 

DATA ASSESSMENT m 

Rue to erro r . 1.2.3-Tnchlor- was n the 0- I 

. . 
TJC. Uwn =view- the a 

libration limit. therefore it  was d f i e d  J . Sinc&hbumthisction was ( I n  over the ca 
holdinn time. a dilution art&& was not ~erformed. I 



EPA SAMPLE -NO. 1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: MITKEM CORPORATION Contract : 

Lab Code: MITKEM Case No. : SAS No. : SDG No. : 70554 

Matrix: (soil/water) WATER Lab Sample ID: 70573003 

Sample wt/vol: 25.00 (g/rnL) ML Lab File ID: V5C0568 

Level: (low/med) LX>W Date Received: 04/15/00 

% Moisture: not dec. Date Analyzed: 04/20/00 

GC Column: DB-624 ID: 0.25 (m) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume : (a) 

CONCENTRATION UNITS: 
CAS NO. (XIMFOUND (ugh or ug/Kg) W L  

75-~:-4--------- Vinil Chloride 
74-83-9--------- Bromomethane 
75-00-3--------- Chloroethane 
75-69-4--------- Trichlorofluoromethane 
75-35-4--------- 1,l-Dichloroethene 
75-09-2--------- Methvlene Chloride 

FORM I VOA 



-- 

LA EPA SAMPLE. NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

~ a b  Name: MITKEM CORPORATION Contract : 

Lab Code: MITKEM Case No. : SAS NO. : SDG No.: 70554 I 

I MiMYl 1 -  
~atrix: (soil/water) WATER Lat Sample ID: 70573003 

sample wt/vol: 25.00 (g/m~) ML Lab File ID: V5C0568 I 

uvel : (low/med) LX)W Date Received: 04/15/00 

Date Analyzed: 04/20/00 I 
% Moisture: not dec. 

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0 
D 

Soil Extract Volume: (UL) Soil Aliquot Volume: (uL) 

100-41-4-------- Ethylbenzene 
136777-61-2-----m,p-Xylene 
95-47-6--------- o -Xvlene 

108-86-1-------- Branobenzene 
96-18-4--------- 1,2,3-Trichloropropane 
103-65-1-------- n-Propylbenzene 
95-49-8--------- 2 -Chlorotoluene 
108-67-8-------- 1,3,5-'Iki.~~thylben~ene 
106-43-4-------- 4 -Chlorotoluene 
98-06-6--------- tert-Butylbenzene 
95-63-6--------- 1,2,4-Trimethylbenzene 
135-98-8-------- sec-Butylbenzene 
541-73-1-------- 1,3 -Dichlorobenzene 
99-87-6--------- 4-Isopropyltoluene 
106-46-7-------- 1,4 -Dichlorobenzene 
104-51-8- - - ---  - - n-Butylbenzene 
95-50-1--------- 1,2 -DicNorobenzene- 
96-12-8--------- 1,2-Dibromo-3-chloropr~pane~ 
120-82-1-------- 1,2,4-Trichlorobenzene 
87-68-3--------- Hexachlorobutadiene 
91-20-3--------- Naphthalene 
87-61-6--------- 1,2,3-~richlorobenzene 

FORM I VOA 



1E 
VOLATILE ORGANICS ANALYSIS DATA SHEFT 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

1 M-1 

NO. : 70554 

Lab Sample ID: 70573003 

Lab File ID: V5C0568 

Date Received: 04/15/00 

Date Analyzed: 04/20/00 

Dilution Factor: 1.0 

Lab Name : MITKEM CORPORATION 

Lab Code: MI- Case No. : 

Contract : 

SAS No. : SDG 

Matrix: (soil/water) WATER 

Sample wt/vol : 25.00 (g/m~) ML 

Level: (low/med) LX>W 

% Moisture: not dec. 

GC Column: DB-624 ID: 0.25 (m) 

Soil Extract Volume: (a) Soil Aliquot Volume: (a) 

CONCENTRATION UNITS : 

CAS NUMBER 

FORM I VOA-TIC 



LA 
VOLATILE ORGANICS ANALYSIS DATA SHEGT 

Lab Name : MITKEM CORPORATION Contract : 

Lab Code: MITKEM Case No. : SAS No. : SDG 

Matrix: (soil/water) WATER Lab Sample ID: 

Sample wt/vol: 25.00 ( g / m ~ )  ML Lab File ID: 

EPA SAMPLE . NO . 

OS5D I 
No.: 70554 

70554007 

VSC0565 

Level: (low/med) LXlW Date Received: 04/12/00 

% Moisture: not dec. 'Date Analyzed: 04/20/00 

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0 
v 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 

75-71-8--------- Dichlorodifluorcmethane 
74-87-3 ---------  Chlorome thane 
75-01-4--------- Vinyl Chloride 
74-83-9--------- Branmethane 
75-00-3--------- Chloroethane 
75-69-4---------Trichlorof1uoromethane 
75-35-4 ---------  1,l-Dichloroethene 
75-09-2--------- Methylene Chloride 
156-60-5--------trans-1,2-Dichloroethene 
1634 -04 -4 - - - - - - - Methyl tert-butyl ether 
75-34-3--------- 1,l-Dichloroethane 
156-59-2-------- cis-1,2-~ichloroethene 
590-20-7-------- 2,2-Dichloropropane 
107-06-2-------- 1,2 -Dichloroethane 
74-97-5- - - - --  -- - Bromochloromethane 
67-66-3--------- Chlorof o m  
56-23-5--------- Carbon Tetrachloride 
71-55-6--------- 1 , 1, 1 -7Yichloroethane 
563-58-6-------- 1,l-Dichloropropene 
79-01-6--------- Trichloroethene 
78-87-5--------- 1,2 -Dichloropropane 
71-43-2--------- Benzene 
74-95-3--------- Dibromom t hane 
75-27-4--------- Brdchloromethane 
10061-01-5------ cis-1,3-Dichloropropene 
108-88-3-------- Toluene 
10061-02-6------ trans-1,3-Dichloroprapene- 
79-00-5--------- 1,1,2-Trichloroethane 
127-18-4-------- Tetrachloroethene 
142-28-9-------- 1,3 -Dichloropropane 
124-48-1-------- Dibromochloromethane 
106-93-4 - - - -  - - - -  1,2 -Dibromoe thane 
108-90-7-------- Chlorobenzene 
530-20-6-------- 1,1,1,2 -Tetrachloroethane- 

FORM I VOA 



Lab Code: MITKEM Case No. : SAS No. : SIX No.: 70554 

1A EPA SAMPLE --NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Matrix: (soil/water) WATER Lab Sample ID: 70554007 

Lab Name: MITKEM CORPORATION Contract : 

sample wt/vol : 25.00 (g/rnL) ML Lab File ID: V5C0565 

OS5D 1 

Level: (low/med) L D W  Date Received: 04/12/00 

% Moisture: not dec. Date Analyzed: 04/20/00 

GC Column: DB-624 ID: 0.25 (rm) Dilution Factor: 1.0 

Soil =tract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS : 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 

100-41-4-------- Ethylbenzene 
136777-61-2----- m, p-Xylene 
95-47-6--------- 0-Xylene 

87-68-3--------- Hexachlorobutadiene 
91-20-3--------- Naphthalene 
87-61-6--------- 1,2,3 -Tricflorobenzene 

FORM I VOA 



1E 
VOLATILE ORGANICS ANALYSIS DATA SKEET 

TENTATIVELY I D W I F I E D  COMPOUNDS 

EPA SAMPLE NO. 

Lab Name: MIT?w4 CORPORATION 

Lab C c d e :  MI- C a s e  No. : 

C o n t r a c t  : 

SRS N o . :  SDG No. : 7 0 5 5 4  

Matrix: 

Sample 

L e v e l  : 

% Moist1 

Lab S a m p l e  I D :  7 0 5 5 4 0 0 7  

Lab F i l e  I D :  V5C0565 

Date R e c e i v e d :  0 4 / 1 2 / 0 0  

Date A n a l y z e d :  0 4 / 2 0 / 0 0  ure: not dec. 

GC Column:  DB-624 I D :  0 . 2 5  (mn) 

Soil Extract V o l u m e :  (a) 

D i l u t i o n  Factor: 1 . 0  

Soil Aliquot Volume:  (a) 

CONCENTRATION UNITS : 
(ug/L or ug/Kg) u g / L  Number  TICS found: 0 

CASNOMBW I COMPOUND NAME EST. m c .  ------------- ------------- 

FORM I VOA-TIC 



LA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: MITKEM CORPORATION Contract : 

Lab Code: MITKEM Case No. : SAS No. : SDG 

EPA SAMPLE NO. 

I 
054D I 

No. : 70554 

Matrix: (soil/water) WATER 

Sample wt/vol: 25.00 (g/m~) ML 

Level: (low/med) LXlW 

% Moisture: not dec. 

GC Column: DB-624 ID: 0.25 (m) 

Soil Extract Volume: (uL) 

Lab Sample ID: 70554008 

Lab File ID: V5C0557 

Date Received: 04/12/00 

Date Analyzed: 04/20/00 

~ilution Factor: 1.0 

Soil Aliquot Volume: (a) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 

563-58-6-------- 1,l-Dichloropropene 
79-01-6--------- Trichloroethene 
78-87-5--------- 1,2-Dichloropropane 

- - - 108-88-3-------- Toluene 
10061-02-6------ trans-1,3-Dichloropropene - 

FORM I VOA 



1A EPA SAMPLE .No. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 1 OS4D 

Lab Name : MITKEM CORPORATION Contract : 

Lab Code: MITKEM Case No. : SAS No.: SDG No. : 70554 

Matrix: (soil/water) WATER Lab Sample ID: 70554008 

Sample wt/vol : 25.00 (g/rriL) ML Lab File ID: V5C0557 

Level: (low/med) ILW Date Received: 04/12/00 

% Moisture: not dec. Date Analyzed: 04/20/00 

GC Column: DB-624 ID: 0.25 (mn) Dilution Factor: 1.0 

Soil Extract Volume: (a Soil Aliquot Volume : (uL) 

CONCENTRATION UNITS : 
CAS NO. CCMPOUND (ug/~ or ug/Kg) UG/L Q 



1E EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEEI' 

TENTATIVELY IDENTIFIED COMPOUNDS 1 OS4D 
Lab Name: MITKEM CORPORATION Contract : 

Lab Code : MITKEM Case No. : SAS No.: SDG No. : 70554 

Matrix: (soil/water) WATER Lab Sample ID: 70554008 

S q l e  wt/vol: 25.00 (g/mL) ML Lab File ID: VSC0557 

Level: (low/med) LX>W Date Received: 04/12/00 

% Moisture: not dec. Date Analyzed: 04/20/00 

GC Column: DB-624 ID: 0.25 (mn) Dilution Factor: 1.0 

Soil Aliquot Volume: (UL) Soil Extract Volume: (UL) 

Number TICS found: 0 

I CASNUMBER I COMPOUND MIME I RT 

FORM I VOA-TIC 



LA 
VOLATILE ORGANICS ANALYSIS DATA S m  

Lab Name : MITKEM CDRPORATION Contract : 

EPA SAMPLE NO. 

I a53s I 
Lab Code: MITKEM Case No. : SAS NO. : SDG No.: 70554 

Matrix: (soil/water) WATER Lab s-le ID: 70568000 

Sample wt/vol : 25.00 (g/m~) ML Lab File ID: VSC0645 

~evel: (low/rned) Date Received: 04/14/00 

O Moisture: not dec.  ate ~nalyzed: 04/24/00 

GC Column: DB-624 ID: 0.25 (mn) Dilution Factor: 1.0 

Soil I3ctract Volume: Soil Aliquot V o l m  : (UL) 

FORM 1 VOA 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: MI- CORPORATION Contract : 

Lab Code: MITKEM Case No. : SAS No. : SDG 

EPA SAMPLE NO. 

1 051s 

No. : 70554 

Matrix: (soil/water) MTER Lab Sample ID: 70568008 

Sample wt/vol: 25.00 (g/mL) ML Lab File ID: VSC0645 

Level: (low/med) L13W Date Received: 04/14/00 

% Moisture: not dec. Date Analyzed: 04/24/00 

GC Column: DB-624 ID: 0.25 (mn) Dilution Factor: 1.0 

Soil Ectract Volume: (5) Soi 1 A l  i quot Volume : (5) 

FORM I VQA 



EPA SAMPLE NO. 

I OS3S 

1E 
VOLATILE ORGANICS ANALYSIS DATA SIIEET 

TENTATIUELY IDENTIFIED m U N D S  

Lab Name: MITKEM CORPORATIQN 

Lab Code - MITKEM Case No. : 

Matrix: (soil/water) WATER 

Sample wt/vol: 25.00 (g/m~) ML 

Level: (lw/med) LC>W 

% hbisture: not dec. 

GC Col~mn: DB-624 ID: 0.25 (m) 

Soil Extract V o l m :  (uL) 

Contract : 

SAS No.: S I X  NO. : 70554 

Lab Sample ID: 70568008 

Lab File ID: VSC0645 

Date Received: 04/14/00 

Date Analyzed: 04/24/00 

Dilution Factor: 1.0 

Soil Aliquot Volume : (uL) 

Number TICS found: 8 

EST. m. ------------- ------------- 
0.5 
2 
1 
4 
2 
2 
3 

0.5 

CAS NUMBER COMPOUM) NAME ---------------------------- ---------------------------- 
HExjum 
1-PROP=, 2,3-DI-RO- 
maaaw 
UNI<NOWN 
lJxwmwN 
UNlCNOWN 
CY-IEXENE, 3-CHLORO- 
UNKNClWN 

FORM I VOA-TIC 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: MI- CORPORATION Contract : 

Lab Code: MITKEM Case No. : SAS No. : SDG 

EPA SAMPLE .NO. 

I 

No. : 70554 

Matrix: (soil/water ) WUXR Lab Sample ID: 70568006 

Sample wt/vol: 25.00 (g/mL) ML Lab File ID: V5C0644 

Level: (low/med) IX>W Date Received: 04/14/00 

% Moisture: not dec. Date Analyzed: 04/24/00 

GC Column: DB-624 ID: 0.25 (mn) Dilution Factor: 1.0 

Soil Ektract Volume: (UL) Soil Aliquot Volume : (a) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 

75-71-8--------- Dichlorodifluoromethane 
74-87-3--------- Chloromethane 

Vinvl Chloride 

156-60-5-------- tranG-1.2-Dichloroethene 
1634-04-4----- --Methyl tert-butyl ether 
75-34-3 - - - - - - - - -  1,l -Dichloroethane 
156-59-2- - - - - - - - cis-1,2 -~ichloroethene 
590-20-7--------2,2-Dichloropropane 
107-06-2-------- 1,2 -Dichloroethane 
74-97-5--------- Bromochloromethane 
67-66-3------- - -Chlorof o m  
56-23-5-------- -Carbon Tetrachloride 
71-55-6--------- 1, 1, 1 -Trichloroethane 
563-58-6-------- 1 , 1 -Dichloropropene 
79-01-6--------- Trichloroethene 
78-87-5--------- 1,2 -Di chloropropane 
71-43-2--------- Benzene 
74-95-3--------- Dibrornomethane 
75-27-4--------- Bromodichloromethane 
10061-01-5------ cis-1,3-Dichloropropene 
108-88-3-------- Toluene 
10061-02-6------ trans-1,3-Dichloropropene- 
79-00-5--------- 1,1,2 -Trichloroethane 
127-18-4-------- Te t rachloroe thene 
142-28-9-------- 1,3 - Dichloropropane 
124 -48- 1- - - - - - -  - Dibromochloromethane 
106-93-4-------- l,2 -Dibromoethane 
108-90-7-------- Chlorobenzene 
630-20-6--------1,1,1,2-Tetrachloroethane - 

O.! 
0.: 
0.: 
0. E 
0.: 
0.5 
0.5 
0.5 
0.5 
0.5 
0. E 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

FDRM I VOA 



1A EPA SAMPLE -NO. 

Lab Code: MI= Case No. : SAS No. : SDG No. : 70554 

VOLATILE ORGANICS ANALYSIS DATA SHEEX 

Matrix: (soil/water) WATER Lab Sample ID: 70568006 

Lab Name: MITKEM CORPORATION Contract : 

sample wt/vol : 25.00 (g/rnL) ML Lab File ID: V5C0644 

0531 1 

Level: (low/med) UIW 

% Moisture: not dec. 

Date Received: 04/14/00 

Date Analyzed: 04/24/00 

GC Column: DB-624 ID: 0.25 (m) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COM~OUND (ug/L or ug/Kg) UG/L Q 

120-82-1-------- 1,2,4 -Trichlorobenz&e - 
87-68-3--------- Hexachl orobutadi ene 
91-20-3--------- Naphthalene 
87-61-6--------- 1,2,3 -Trichlorobenzene 

FORM I VOA 



1E 
VOLATILE ORGANICS ANALYSIS DATA SHEFT 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

I OS11 

No. : 70554 

Lab Sample ID: 70568006 

Lab File ID: V5C0644 

Date Received: 04/14/00 

Date Analyzed: 04/24/00 

~ilution Factor: 1.0 

Soil Aliquot Volume: (UL) 

Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No. : 

Contract : 

SAS No.: SDG 

Matrix: (soil/water) WATER 

Sample wt/vol : 25.00 (g/m~) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC CO~UTUI: DB-624 ID: 0.25 (mn) 

Soil Extract Volume: (UL) 

CON-TION UNITS: 
(ugh or ug/Kg) ug/L Number TICS found: 2 

EST. m c .  ------------- ------------- 
4 

0.8 

FORM I VOA-TIC 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: MI- CORPORATION Contract : 

Lab Code: MITKEM Case No. : SAS No.: SDG 

Matrix: (soil/water) WATER Lab Sample ID 

Sample wt/vol: 25.00 ( g / m ~ )  ML Lab File ID: 

Level: (low/med) IX>W 

% Moisture: not dec. 

EPA SAMPLE NO. 

NO. : 70554 m 

Date Received: 04/15/00 
m 

Date Analyzed: 04/20/00 

GC Column: DB-624 ID: 0.25 (mn) Dilution Factor: 1.0 .. 
Soil Extract Volume: (UL) soil Aliquot Volume: (a) 

CONQENTRATION UNITS : 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 



1A 
VOLATILE ORGANICS ANALYSIS DATA SI-EZT 

Lab Name: MITKEM CORPORATION Contract : 

EPA SAMPLE NO. 

I 

Lab Code: MITKEM Case No. : SAS No.: SIX No. : 70554 

Matrix: (soil/water) WATER Lab Sample ID: 70573001 

Sample wt/vol: 25.00 (g/rnL) ML Lab File ID: V5~0566 

Level: (low/med) IX)W Date Received: 04/15/00 

% Moisture: not dec. Date Analyzed: 04/20/00 

GC Column: DB-624 ID: 0.25 (mn) Dilution Factor: 1.0 

Soil Esrtract Volume: (uL) Soil Aliquot Volume : (uL) 

C O N ~ T I O N  UNITS : 
CAS NO. COMPOUND (ugh or ug/Kg) CK;/L 

enzene 

FORM I VOA 



1 E 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

'TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

OS30 I 
No.: 70554 

Lab Name: MITKEM CORPORATION 

Lab Code: MITKEM Case No.: 

Contract : 

SAS No. : SDG 

Matrix: (soil/water) WATER 

Sample wt/vol: 25.00 (g/mC) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: DB-624 ID: 0.25 (mn) 

Soil Extract Volume: (Ut) 

Lab sample ID: 70573001 

Lab File ID: V5C0566 

Date Received: 04/15/00 

Date Analyzed: 04/20/00 

Dilution Factor: 1.0 

Soil Aliquot Volume : 

CONCENTRATION UNITS: 

I CAS NUMBER 

FORM I VOA-TIC 



LA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE.NO. 

I I 

Lab Name : M1TKEJ.I CORPORATION Contract : 

Lab Code: MITKEM Case No. : SAS No. : 

I 0S21 

SIX3 No.: 70554 

Matrix: (s&i/water) WATER Lab Sample ID: 70568005 

Sample wt/vol: 25.00 (g/rnLJ ML Lab File ID: V5C0643 

Level: (low/med) LOW Date Received: 04/14/00 

% Moisture: not dec. Date Analyzed: 04/24/00 

GC Column: DB-624 ID: 0.25 (m) Dilution Factor: 1.0 

Soil Ektract Volume: (a) Soil Aliquot Volume: (a) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) E/L Q 

-Chloromethane 
-Vinyl Chloride 
- Bromome thane 
-Chloroethane - - - - -  ~ 

75-69-4--------- Trichlorofluorcmethane 
75-35-4--------- 1,l-Dichloroethene 
75-09-2--------- Methylene Chloride 
156-60-5-------- trans-1,2-Dichloroethene 
1634-04-4------- Methyl tert-butyl ether 
75-34-3--------- 1,l-Dichloroethane 
156-59-2-------- cis-1,2 -~ichloroethene 
590-20-7-------- 2,2 -Dichloropropane 
107-06-2-------- 1,2 -Dichloroethane 
74-97-5--------- Bromochloromethane 
67-66-3------- - -Chlorof o m  

-Carbon Tetrachloride 
-l,l, 1-Trichloroethane 
-1,l-Dichloropropene 
-Trichloroethene 

FORM I VOA 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEE'I' 

EPA SAMPLE .NO. 

Lab Name: MITKEM CORPORATION Contract : 

Lab Ccde : MITKEM Case No. : SAS No.: SDG NO.: 70554 I 

Matrix: (soil/water) WATER Lab Sample ID: 705b8005 

25.00 (g/rn~) ML Lab File ID: V5C0643 I sample wt/vol: 

Level: (low/med) rn Date Received: 04/14/00 
I 

% ~oisture: not dec. Date Analyzed: 04/24/00 

GC Column: DB-624 ID: 0.25 (mn) Dilution Factor: 1.0 
I 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ugh or ug/Kg) UG/L 

- - - - - - -  Et hylbenzene 
-2----- m, p-Xylene 
------- 0-Xylene -------  Styrene ------- Branoform 

- 108-86-1-------- ~rakbenzene 
96-18-4--------- 1,2,3 -Trichloroprapane 
103-65-1-------- n- Propylbenzene 
95-49-8--------- 2-Chlorotoluene 
108-67-8-------- 1,3,5 -Trimethylbenzene 
106-43-4-------- 4-Chlorotoluene 
98-06-6--------- tert -Butylbenzene 
95-63-6--------- 1,2,4-Trimethylbenzene 
135-98-8-------- sec-Butylbenzene 

1.3-Dichlorobenzene 

FORM I VOA 



1 E 
VOLATILE ORGANICS ANALYSIS DATA SHEEX 

TENTATlVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE.NO. 

OS2I 
Lab Name: MITKEM CORPORATION Contract : 

Lab Code: MITKEM Case No. : SAS No.: No. : 70554 

Matrix: (soil/water; WATER Lab Sample ID: 70568005 

Lab File ID: VSC0643 

Date Received: 04/14/00 

Date Analyzed: 04/24/00 

Dilution Factor: 1.0 

Sample wt/vol: 25.00 (g/mL) ML 

Level : (low/med) LX>W 

% Moisture: not dec. 

GC Column: DB-624 ID: 0.25 (rim) 

Soil &tract Volume: (uL) Soil Aliquot Volume : (uL) 

CONCENTRATION UNITS : 
(ugh or ug/Kg) ug/L Number TICS found: 2 

CAS NUMBER 

Ll.. 

22. I 

FORM I VOA-TIC 



LA 
VOLATILE ORGANICS ANALYSIS DATA S m  

Lab Name: MITKEM CORPORATION Contract : 

EPA SAMPLE .NO. 

Lab Code : MITKEM Case No. : SAS No. : SDG No.: 70554 

Matrix: (scil/water) WATER Lab Sample ID: 70568004 

sample wt/vol: 25.00 (g/m.) ML Lab File ID: V5C0642 

Level: (low/med) W W  Date Received: 04/14/00 

% Moisture: not dec. Date Analyzed: 04/24/00 

GC Column: DB-624 ID: 0.25 (m) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume : (UL) 

CONCENTRATION UNITS : 
CAS NO. C t x P o m ~  (ug/L or ug/Kg) UG/L 

~ - - - -  

74-95-3--------- ~ibromome thane 
75-27-4--------- Bromodichlormthane 
10061-01-5------cis-1,3-Dichloroprope 
108-88-3------- -Toluene 
--  - - - - - - - - - - 

10061-02-6------trans-1,3-Dichloropropene- 
79-00-5--------- 1,1,2 -Trichloroethane 
127-18-4--------Tetrachloroethene 
142-28-9-------- 1,3 -Dichloropropane 
124-48-1--------Dibromochloromethane 
106-93-4-------- 1,2 -Dibromoethane 
108-90-7-------- Chlorobenzene 
630-20-6--------1,1,1,2-Tetrachloroethane- 

FORM I VOA 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name : MITKEM CORPORATION Contract : 

Lab Code : MITKEM Case No. : SAS No. : SIX 

EPA SAMPLE NO. 

1 OS2A 

No. : 70554 

Matrix: (soil/water) WATER Lab Sample ID: 70568004 

Sample wt/vol : 25.00 (g/mL) ML Lab File ID: V5C0642 

Level: (low/med) LDW Date Received: 04/14/00 

% Moisture: not dec. Date Analyzed: 04/24/00 

GC Column: DE-624 ID: 0.25 (m) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (U) 

CDN-TION UNITS: 
CAS NO. c x ~ ~ o m ~  (ug/L or ug/Kg) E/L 

98-82-8--------- I SOP r0pylbenEkne 
79-34-5--------- 1,1,2,2-Tetrachloroethane - 

91-20-3--------- Naphthalene 
87-61-6--------- 1,2,3 -Trichlorobenzene 

FORM I VOA 



1 E 
VOLATILE ORGANICS ANALYSIS DATA S m  

TENTATNELY IDENTIFIED COMPOUNDS 

EPA SAMPLE .NO. 

052a 

No.: 70554 

Lab Name: MITKEM CORPORATION 

Lab Code : MITKEM Case NO. : 

Contract : 

SAS No.: SDG 

Matrix: (soil/water) WATER Lab Sample ID: 70568004 

Lab File ID: V5C0642 

Date Received: 04/14/00 

Date Analyzed: 04/24/00 

Dilution Factor: 1.0 

Sample wt/vol: 25.00 (g/mL) ML 

Level : (low/med) LDW 

% Moisture: not dec. 

GC Column: DB-624 ID: 0.25 (m) 

Soil Extract Volume: (-1 Soil Aliquot Volume : (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) Number TICS found: 1 

EST. CONC. ------------- ------- ------ 
0.5 

FORM I VOA-TIC 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name : MITKEM CORPORATION Contract : 

Lab Code: MITKEM Case No. : SAS No. : SDG 

EPA SAMPLE NO. 

1 W5S 

No. : 70554 

Matrix: (soil/water) WATER Lab Sample ID: 70554001 

sample wt/vol: 25.00 (g/m~) ML Lab File ID: VSCO559 

Level: (low/med) LDW Date Received: 04/12/00 

% Moisture: not dec. Date Analyzed: 04/20/00 

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (a) 

CONCENTRATION UNITS: 
CAS NO. ~~YPOUND (ug/L or ug/Kg) UG/L 

75-71-8--------- Dichlorodifluoromethane 
74-87-3--------- Chloromethane 
75-01 4--------- Vinyl Chloride 
74-83-9--------- Bramomethane 
75-00-3--------- Chloroethane 
75-69-4--------- Trichlorofluoromethane 
75-35-4--------- 1 , 1 -Dichlorcethene 
75-09-2--------- Methylene Chloride 
156-60-5-------- trans-1,2-Dichlorcethene 
1634-04-4------- Methyl tert-butyl ether 
75-34-3--------- 1,l-Dichloroethane 
156-59-2-------- cis-1,2-Dichloroethene 
590-20-7-------- 2,2-Dichloropropane 
107-06-2-------- 1,2 -Dichlorcethane 
74-97-5--------- Bromochloromethane 
67-66-3--------- Chlorof o m  
56-23-5--------- Carbon Tetrachloride 
71-55-6--------- 1 , 1 , 1 -Trichloroethane 
563-58-6-------- 1 , 1 -Dichloropropene 
79-01-6--------- Trichloroethene 
78-87-5--------- 1,2 -Dichloropropane 
71-43-2--------- Benzene 
74-95-3--------- Dibromome thane 
75-27-4--------- Brdchloromethane 
10061-01-5------cis-1,3-Dichloropropene 
108-88-3-------- Toluene 
10061-02-6------tran~-1~3-Dichloropropene~ 
79-00-5--------- 1,1,2 -Trichloroethane 
127-18-4-------- Tetrachlorcethene 
142-28-9-------- 1.3-Dichloro~ro~ane 

- -  

FORM I VOA 



L9 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name : MITKEM CORPORATION Contract : 

Lab Code: MITKEM Case No. : SAS No. : SDG 

EPA SAMPLE .NO. 

Matrix: (soil/water) W4TER 

Sample wt/vol : 25.00 (g/rn~) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: DB-624 ID: 0.25 (m) 

Soil Extract Volume : (UL) 

Lab S,,qle ID: 70554001 - Lab File ID: V5C0559 

Date ~eceived: 04/12/00 
I 

Date Analyzed: 04/20/00 

Dilution Factor: 1.0 
I 

Soil Aliquot Volume: (a) 

CON(zmTRATI0N UNITS: 
CAS NO. COMPOUND (ug/~ or ug/Kg) UG/L 

108-67-8-------- 1,3,5-l"ri.~~~?thylben~ene 
106-43-4 - - - - - - - -  4-Chlorotoluene 
98-06-6--------- tert-Butylbenzene 
95-63-6--------- 1,2,4-Trimethylbenzene 
135-98-8-------- sec-Butylbenzene 
541-73-1-------- 1,3-Dichlorobenzene 
99-87-6--------- 4-Isopropyltoluene 
106-46-7-------- 1,4-Dichlorobenzene 
104-51-8-------- n-Butylbenzene 
95-50-1--------- 1,2-Dlchlorobenzene 
96-12-8--------- 1,2-Dibrm-3-chloropropane- 
120-82-1-------- 1,2,4-Trichlorobenzene 
87-68-3--------- Hexachlorobutadiene 
91-20-3---------Naphthalene 
87-61-6--------- 1,2,3-~ricflorobenzene 

FORM I VOA 



1E 
VOLATILE ORGANICS ANALYSIS m T A  SHEET 

TENTATIVELY IDEEI'I'IFIED ClOMPOUNDS 

EPA SAMPLE NO. 

1 MIISS 

No. : 70554 

Lab Sample ID: 70554001 

Lab File ID: VSCOS59 

Date Received: 04/12/00 

Date Analyzed: 04/20/00 

Dilution Factor: 1.0 

Lab Name: MITKEM CORPORATION 

Lab Code : MITKEM Case No. : 

Contract : 

SAS No.: 

Matrix: (sou/water) WATER 

Sample wt/vol : 25.00 (g/m~) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: DB-624 ID: 0.25 (mn) 

Soil Extract Volume: (UL) Soil Aliquot Volume : (a) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) Number TICS found: 0 

LL. 
23. 

FORM I VQA-TIC 



Analyllcal Results (Guallfled Dab) 

SDG : MW)2w 

M~CKENZIE cnEmx 
LlBRrY 

Number d Soil Samples : 0 
I) 

Number d Waler Sarnpbs : 17 Lab. : 

MBO26K 

CAWF 

Water 

uon 
Wl MOOO 
1625 

D.0 

1 .o 

MBO2W 

MW-SS 
Water 

uon 
WlORooO 

14:45 

3.0 

- - - - -  

MEO2UDDo Not Use 

klw-5s 

Waler 

uon 
Mil Mow 
14:45 

0.0 

MB0261S-Do N d  Use 

w-5s 
Water 

w 
WlMMa 

14:45 

0.0 

I Sampling Lccalion : 

hbtr t l :  

I Dale sampled : 

I Time Sampled : 

sdii : 



SDG MtK)ZW 

~%~CKENZIE CHEMICAL 

L l B R N  

Sampling Location : 

lvbl~ir : 

Unils : 

Dale Somplsd : 



Cora 8.27964 SDG : MBC26j 

Sile : 

Lab. : 

Rsviswsr : 
Date : 

Sample Number : MB027K MB02 7N 
Sampling Loulion : 0s-3S TW3 
~ l m  : Water Woler 
Unih : "in UOn 
Date Samp)sd : W142000 WlxJOW 
rune Sampled : 1790 17:15 
sol id .  : 0.0 0.0 

M B O 2 N  M8027Z 

OSOSD W - 1 0  

Water Waler 

w w 
WlaROOO WlMOOO 

18:45 . 18:45 

0.0 0.0 



- Analvflul Results (Qualined Data) 
Care #: 27964 

She : 

h b .  : 
Raviswer : 

Dale : 

Sample Number : 

Sampling Location : 

kblm : 

Unils : 

(Me Sampled : 

T,me Sampbd : 



APPENDIX G 
Off-Site Manhole Sampling Analytical Results 



Metals - mgkg 

Aluminum 

Antimony 

Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Zobalt 
Zopper 
[ron 
Lead 
Magnesium 
Manganese 
Mercury 
Vickel 
?otassium 
Selenium 
Silver 
Sodium 
rhallium 
Vanadium 
Zinc 

APPENDIX G 
Manhole Soil Sample 

Metals Analytical Results 
Mackenzie Chemical 

Manhole 

Sample 

2,390 

a . 0  

2,180 
~ 2 6 . 7  
~ 0 . 6 7  
~ 0 . 6 7  
1,360 
6.8 
6.9 

23.7 
5,050 
21.0 
85 1 
41.5 

<o. 10 
7.4 
147 

~ 0 . 6 7  
~ 1 . 3  
51.5 
~ 1 . 3  
29.4 
66.7 

I Concentrations o f  Concern - Values based on NYSDEC TAGM - Recommended Soil 

Cleanup Objectives, HWR-94-4046, 

Revised 4195 and other indicated documents. 
A RSCO - Recommended Soil Cleanup Objective 

EUS BG - Eastern USA Background 

* S B  - Site Background. 
3 NA - Indicates Recommended Soil Cleanup Objective was not available. 

* Background levels for lead vary widely. Average background levels in metropolitan 

or suburban areas near highways are much higher and typically range from 200-500 ppm. 

The USEPA's Interim Lead Hazard Guidance (July 14, 1994) establishes 

a resedential screeening level o f  400ppm. 



MACKENSIE CHIDUCAL 
1 CORDELLO AVE. 

I CENTRAL I S L I P ,  Nl! 11722 

DATE COLLECTED. 0 9 / 0 9 / 9 9  
TIME COLLECTED. 1 3 3 0  HRS. 
DATE RECEIVED.. 0 9 / 0 9 / 9 9  
COLLECTED BY. . . MPEO 3 
PROJECT NO..... DECS9801 

TYPE..  .... S O I L  
ROUT I NE 

METHOD.... GRAB 

PCINT NO: 
LOCATION: MANHOLE S O I L  

REMARKS : 

PARAMETER ( S ) RESULTS UNITS 

SILVER 
ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
CADMIUM 
COBALT 
CHROMIUM 
COPPER 
I RON 
MWCURY 
POTASSIUM 
MAGNES I UM 
MANGANESE 
SODIUM 
NICKEL 
LEAD 
ANTIMONY 
SELENIUM 
THALLIUM 
TOTAL SOLIDS 
VANADIUM 
Z INC 

I 

COPIES TO: MPE/MNG DATE ISSUED 0 9 / 2 7 / 9 '  

ECTOI 

ORIGINAL 



MACKENSIE CHE3lICAL 
1 CORDELLO A m .  
CENTRAL ISLIP, HY 11722 

DATE COLLECTED. 09/09/99 
TIME COLLECTED. 1330 HRS. 
DATE RECEIVED.. 09/09/99 
COLLECTED BY. . . MPEO 3 
PROJECT NO.. ... DECS980i 

TYPE...... SOIL 
ROUT I NE 

METHOD.... GRAB 

POINT NO: 
LOCATION: MANHOLE SOIL 

REMARKS : 

PARAMETER (S) 

DICHLORODIFLUOROMETHANE 
CHLOROMETHANE 
VINYL CHLORIDE 
BROMOMETHANE 
CHLOROETHANE 
FLUOROFRICHLOROMETHANE 
1,l-DICHLOROETHENE 

. METHYLENE CHLORIDE 
TRANS-1,2-DICBLOROETHENE 
1,l-DICHLOROETHANE 
CIS-1,2-DICHLOROETHENE 
2,2-DICHLOROPROPANE 
BROMOCHLOROMETHANE 
CHLOROFORM 
l,lll-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
1,l-DICHLOROPROPENE 
1,2-DICHLOROETHANE 
TRICHLOROETRENE 
1,2-DICHLOROPROPANE 
DIBROMOMETHANE 
BROMODICHLOROMETHANE 
1 , 1,2-TRICRLOROETHANE 
TETRACHLOROETWE 
1,3-DICHLOROPROPANE 
CHLORODIBROMOMETHANE 
CHLOROBENZENE 
~,~,~,~-TETRACHLOROETHANE <1 
BROMOFORM < 1 
BROMOBENZENE < 1 
~,~,~,~-TETRACHLOROETHANE <1 
1,2,3-TRICHLOROPROPANE <1 
2-CHLOROTOLUENE < 1 

PARAMZTER (S) RESULT 

4-CHLOROTOLUENE < 1 
M-DICHLOROBENZENE < 1 
P-DICHLOROBENZENE < 1 
0-DICHLOROBENZENE < 1 
1,2,4-TRICHLOROBENZENE < 1 
HEXACHLOROBUTADIENE < 1 
1,2,3-TRICHLOROBENZENE < 1 
BENZENE < 1 
TOLUENE < 1 
ETHYLBENZENE < 1 
1,3-XYLENE < 1 
1,4-XYLENE < 1 
1,2-XYLENE < 1 
STYRENE < 1 
ISOPROPYLBENZENE (CUMENE) <1 
N-PROPYLBENZENE < 1 
1,3,5-TRIMETHYLBENZENE <1 
TERT-BUTYLBENZENE < 1 
1,2,4-TRIMETHYLBENZENE < 1 
SEC-BUTYLBENZENE < 1 
P-ISOPROPYLTOLUENE < 1 
N-BUTYLBENZENE < 1 
NAPHTHALENE < 1 
1,2-DIBROMO-3-CHL.PROPANE <1 
1.2-DIBROMOETHANE < 1 

COPIES TO: MPE/MNG DATE ISSUED 09/27/99 

DATE RUN... .... 09/10/99 
DATE REPORTED.. 09/24/99 

ORIGINAL 

I 

ECTOR 

I 



515 Brod Hollcw Ibad. klv i l l e  *.Y. 11147 H2M LABS, AYCm ( 5 1 6 ) W X W  FM:(516)4- y m  10( 1 0 0 1  
LAB NO: 9926804 

MACKENSIE CHEMICAL 
1 CQRDBLQ AVE. 
CENTRAL ISLIP, NY 11722 

DATE COLLECTED. 09/09/99 
TIME COLLECTED. 1330 HRS. 
DATE RECEIVED.. 09/09/99 
COLLECTED BY... MPE03 
PROJECT NO..... DECS9801 

TYPE. ..... SOIL 
ROUT I NE 

METHOD.... GRAB 

POINT NO: 
LOCATION: MANHOLE SOIL 

REMARKS : 

TCL SEMI-VOLATILE ORGANICS - ( ug/kg ) 

I 
PARAMETER (S) RESULT PARAMETER (S) ?.ESULT 

I 1,4-DICHLOROBENZENE <200 
HEXACHLOROETHANE <200 
BIS(2-CHLOR0ETHYL)ETHER <200 

I 1,2-DICHLOROBENZENE <200 
2,2-OXYBIS(1-CHL.PROPANE) <200 
N-NITROSO-DI-N-PROPYLAMIN <200 

I 
NITROBENZENE <200 
HEXACHLOROBUTADIENE <200 
1,2,4-TRICHLOROBENZENE <200 
I SOPHORONE <200 

I NAPETHALENE <200 

BIS(2-CHL.ETHOXY)METHANE <200 
CARBAZOLE <200 

I HEXACHLOROCYCLOPENTADIENE <200 
2-CHLORONAPHTHALENE <200 
ACENAPHTHYLENE <200 
ACENAPHTFIENE <200 

I 
DIMETHY LPHTFALATE <200 
2,6-DINITROTOLUENE 
FLUORENE 
4-CHL.PHENYL PHENYLETHER 
2 I 4-DINITROTOLUENE 
D I ETHY L PHTHALATE 
N-NITROSODIPHENYLAMINE 
HEXACHLOROBENZENE 
4-BROMOPHENYLPHENYLETHER 
PHENANTHRENE 
ANTHRAC ENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 

I PYRENE 
BUTYL BENZYL PHTHALATE 

COPIES TO: MPE/MNG 

I DATE EXTRACTED. 09/10/99 
DATE RUN....... 09/20/99 
DATE REPORTED.. 09/21/99 

I 

CHRYSENE 
BENZO(A)ANTHRACENE 
3,3-DICHLOROBENZIDINE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3-C,D)PYRENE 
DIBENZO(A,H)ANTHRACENE 
BENZO (G,H,I)PERYLENE 
2 -CHLOROPHENOL 
2 -NITROPHENOL 
PHENOL 
214-DIMETHYLPHENOL 
2,4-DICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
4-CHLORO-3-METHYLPHENOL 
2,4-DINITROPHENOL 
2-METH.-4,6-DINITROPHENOL 
PENTACHLOROPHENOL 
4-NITROPHENOL 
2 -METHYLPHENOL 
2,4,5-TRICHLOROPHENOL 
4-METHYLPHENOL 
4-CHLOROANILINE 
2-METHYLNAPHTHALENE 
2-NITROANILINE 
3-NITROANILINE 
DIBENZOFURAN 
4-NITROANILINE 

DATE ISSUED 09/27/99 

ORIGINAL 



575 k w a i  tbllcu M. k l v  I . V .  11747 

' H2M LABS, ]NCm ( 5 a ) r s e m  r u : ( s s ) 4 m  
mrm lot l w n  LAB No: 9926803 

MACKENSIE CHEMICAL 
1 CORDELM AVE. 
CENTRAL ISLIP, NP 11722 

DATE COLLECTED. 09/09/99 
TIME COLLECTED. 1300 HRS 
DATE RECEIVED.. 09/09/99 
COLLECTED BY... MPE03 
PROJECT NO..... DECS9801 

TYPE ...... GROUND WATER 
ROUT I NE 

POINT NO: 
LOCATION: MANHOLE LIQUID 

REMARKS : 

PARAMETER (S) 

VOLATILE ORGANIC (METHOD 8021) - ( u g / l  ) 
I 

RESULT 

DICHLORODIFLUOROMETHANE <1 
CHLOROMETHANE < 1 
VINYL CHLORIDE < 1 
BROMOMETHANE < 1 
CHLOROETHANE < 1 
FLUORO+RICHLOROMETHANE 
Ill-DICHLOROETHENE < 1 
METHYLENE CHLORIDE < 1 
TRANS-1,2-DICHLOROETHENE <1 
1,l-DICHLOROETHANE < 1 
CIS-1,2-DICHLOROETHENE < 1 
2,2-DICHLOROPROPANE < 1 
BROMOCHLOROMETHANE < 1 
CHLOROFORM < 1 
1,1,1-TRICHLOROETHANE < 1 
CARBON TETRACHLORIDE < 1 
1,l-DICHLOROPROPENE < 1 
1,2-DICHLOROETHANE < 1 
TRICHLOROETHENE < 1 
1,2-DICHLOROPROPANE < 1 
DIBROMOMETHANE < 1 
BROMODICHLOROMETHANE < 1 
1,1,2-TRICHLOROETHANE < 1 
TETRACHLOROETHENE < 1 
1,3-DICHLOROPROPANE < 1 
CHLORODIBROMOMETHANE < 1 
CHLOROBENZENE < 1 
1,1,1,2-TETRACHLOROETHANE <1 
BROMOFORM < 1 
BROMOBENZENE < 1 
lrl,2,2-TETRACHLOROETHANE <1 
1,2,3-TRICHLOROPROPANE < 1 
2-CHLOROTOLUENE < 1 

PARAMETER (S) RESULT 

4-CHLOROTOLUENE < 1 
M-DICHLOROBENZENE < 1 
P-DICHLOROBENZENE < 1 
0-DICHLOROBENZENE < 1 
1,2,4-TRICHLOROBENZENE <1 
HEXACHLOROBUTADIENE < 1 
1,2,3-TRICHLOROBENZENE <1 
BENZENE < 1 
TOLUENE < 1 
ETHYLBENZENE < 1 
1,3-XYLENE < 1 
1,4-XYLENE < 1 
1,2-XYLENE < 1 
STYRENE < 1 
ISOPROPY-.BENZENE (CUMENE) <1 
N-PROPYLBENZENE < 1 
1,3,5-TRIMETHYLBENZENE < 1 
TERT-BUTYLBENZENE < 1 
1,2,4-TRIMETHYLBENZENE < 1 
SEC-BUTYLBENZENE < 1 
P-ISOPROPYLTOLUENE < 1 
N-BUTYLBENZENE < 1 
NAPHTHALENE < 1 
1,2-DIBROMO-3-CHL-PROPANE <1 
1,2-DIBROMOETHANE < 1 

COPIES TO: MPE/MNG DATE ISSUED 09/14/9! 

DATE RUN....... 09/14/99 
DATE REPORTED.. 09/14/99 

ORIGINAL 
ECTOI 

I 



APPENDIX H 
Drummed Waste Lagoon Sludge 

Waste Characterizati~~l Analytical Results 
And Disposal Manifests 



MA( 4ENSIE CHEMICAL 
1 CORDELLO AVE. 
CENTRAL I S L I P ,  NY 11722 

DATE COLLECTED. 0 4 / 3 0 / 9 9  
TIME COLLECTED. 1 5 0 0  HRS. 
DATE RECEIVED.. 0 4 / 3 0 / 9 9  
COLLECTED BY. . .  MNG03 
PROJECT NO.. . . .  DECS9801 

TYPE. ..... SLUDGE 
ROUT I NE 

METHOD.... GRAB 

POINT NO : 
LOCATION: DRUM 

REMARKS: MACKENZIE CHEMICAL 

I 
PARAMETER ( S ) RESULTS UNITS 

% MOISTURE 
S I LVER 
ARSENIC 
BAR I UM 
CADMIUM 
CHROMIUM 
COPPER 
FLASH POINT 
MERCURY 
NICKEL 
LEAD 
PETROLEUM HYDROCARBON(1R) 
PH (CORROS.) 
SELENIUM 
TOTAL ORGANIC HALIDES/TOX 
TOTAL SOLIDS 
ZINC 

5 6 . 6  % 
< 2 . 3  mg/kg 
< 2 . 3  mg/kg 
4 8 . 4  mg/kg 
< L . 2  mg/kg 
2 5 . 3  mg/kg 
3 0 . 0  mg/kg 
> 6 0  OC 

1 . 2  mg/kg 
< 9 . 2  mg/kg 
1 0 4  mg/kg 
5 7 3  mg/kg 

6 . 0  u n i t s  
< 1 . 2  mg/kg 

3 8  mg/kg 
4 3 . 4  % 
1 5 7  mg/kg 

.- - -. - . - 

I 

COPIES TO: MNG DATE ISSUED 0 5 / 2 5 / 9 9  



575 Broad tbllw Road. Welville. N.V.  11747 
(516)694 2040 fAX: ( 5 1 6 ) 4 M  843f WYSLm IW la :78 

LAB NO: 9912050 

MACRENSIE CHEMICAL 
1 CORDELLO AVE. 

m CENTRAL ISLIP,  NY 11722 

TYPE.... . .  SLUDGE 
ROUTINE 

METHOD.... GRAB 

DATE COLLECTED. 04/30/99 
TIME COLLECTED. 1500 HRS. 
DATE RECEIVED.. 04/30/99 
COLLECTED BY... MNG03 
PROJECT NO..... DECS9801 

m 

POINT NO: 
LOCATION: DRUM 

REMARKS: MACKENZIE CHEMICAL 

TCL SEMI-VOLATILE ORGANICS - ( ug/kg 1 
u 

PARAMETER (S) RESULT PARAMETER (S) RESULT 

1,3-DICHLOROBENZENE <1500 
1,4-DICHLOROBENZENE <I500 
HEXACHLOROETHANE <1500 
BIS(2-CHLOR0ETHYL)ETHER <1500 
1,2-DICHLOROBENZENE <I500 
2,2-OXYBIS(1-CHL.PROPANE) <1500 
N-NITROSO-DI-N-PROPYLAMIN 11500 
NITROBENZENE <1500 
HEXACHLOROBUTADI ENE <1500 
1,2,4-TRICHLOROBENZENE <1500 
ISOPHORONE <1500 
NAPHTHALENE 3 0 0 0 
BIS(2-CHL.ETHOXY)METHANE <1500 
CARBAZOLE <1500 
HEXACHLOROCYCLOPENTADIENE <I500 
2-CHLORONAPHTHALENE <1500 
ACENAPHTHY LENE <1500 
ACENAPHTHENE 2800 
DIMETHYLPHTHALATE <1500 
2,6-DINITROTOLUENE <I500 
FLUORENE 6500 
4-CHL . PHENYL PHE?q.lLETHER <1500 
2,4-DINITROTOLUENE <1500 
DI ETHYL PHTHALATE <1500 
N-NITROSODIPHENYLAMINE <1500 
HEXACHLOROBENZENE <I500 
4-BROMOPHENYLPHENYLETHER <1500 
PHENANTHRENE 1500 2 
ANTHRAC ENE 4800 
DI-N-BUTYL PHTHALATE <1500 
FLUORANTHENE 15000 
PYRENE 8500 
BUTYL BENZYL PHTHALATE <I500 

BIS(2ETHYLHEXYL)PHTHALATE <I500 
CHRYSENE 6500 
BENZO(A)ANTHRACENE 6200 
3,3-DICHLOROBENZIDINE <I500 
DI-N-OCTYL PHTHALATE <1500 
BENZO(B)FLUORANTHENE 9100 
BENZO(K)FLUORANTHENE 3400 
BENZO(A)PYRENE 6300 
INDEN0(1,2,3-C,D)PYRENE 2500 
DIBENZO(A,H)ANTHRACENE <I500 
BENZO (G,H,I)PERYLENE 2100 
2 -CHLOROPHENOL <1500 
2 -NITROPHENOL <1500 
PHENOL <1500 
2,4-DIMETHYLPHENOL <1500 
2,4-DICHLOROPHENOL <1500 
2,4,6-TRICHLOROPHENOL <I500 
4-CHLORO-3-METHYLPHENOL <1500 
2,4-DINITROPHENOL <3800 
2-METH.-4,6-DINITROPHENOL <3800 
PENTACHLOROPHENOL <3800 
4-NITROPHENOL <3800 
2-METHYLPHENOL <1500 
2,4,5-TRICHLOROPHENOL <3800 
4-METHYLPHENOL <1500 
4-CHLOROANILINE <1500 
2-METHYLNAPHTHALENE 7000 
2 -NITROANILINE <3800 
3-NITROANILINE <3800 
DIBENZOFURAN 2000 
4-NITROANILINE <3800 

COPIES TO: MNG 

I DATE EXTRACTED. 05/03/99 
DATE RUN. ...... 05/07/99 
DATE REPORTED.. 05/25/99 

DATE ISSUED O5/2 5/99 

ECTOR 



575 Broad Hollvd Road, Welville. W.Y. 11747 

LAB NO: 991205U 

MACKENS I E CHEM ICAI, 
1 CORDELM AVE. 
CENTRAL I S L I P ,  NY 1 1 7 2 2  

DATE COLLECTED. 0 4 / 3 0 / 9 9  
TIME COLLECTED. 1 5 0 0  HXS. 
DATE RECEIVED.. 0 4 / 3 0 / 9 9  
COLLECTED B Y . . .  MNG03 
PROJECT NO ..... DECS9801  

T Y P E . . . . . .  SLUDGE 
ROUTINE 

METHOD... .  GRAB 

POINT NO: 
LOC, TION: DRUM 

REMARKS: MACKENZIE CHEMICAL 

PARAMETER ( S )  RESULT PARAMETER ( S )  RESULT 

AROCLOR 1 0 1 6  
AROCLOR 1 2 2 1  
AROCLOR 1 2  3 2  
AROCLOR 1 2 4 2  
AROCLOR 1 2 4 8  
AROCLOR 1 2  5 4  
AROCLOR 1 2  6 0  

COPIES TO: MNG 

DATE EXTRACTED. 0 5 / 0 3 / 9 9  
DATE R U N . . . . . . .  0 5 / 1 2 / 9 9  
DATE REPORTED.. 0 5 / 1 3 / 9 9  

ORIGINAL 

I 

DATE I S S U E D  0 5 / 2 5 / 9 3  



575 Bradd Hollw Rwd. Melville. N.Y. 11747 
. 1 (516)694 3040 FAX:(SlC:dZO 8' HYSM)II IC9 I:'?: 

m LAB NO: 9912050 

MACKENSI ";ICAL 
1 CORDEZLO AVE. 
CENTRAL ISLIP, NY 11722 

DATE COLLECTED. 04/30/99 
TIME COLLECTED. 1500 HRS. 

a 
DATE RECEIVED.. 04/30/99 
COLLECTED BY... MNG03 
PROJECT NO..... DECS9801 

m 

TYPE.. . . . . SLUDGE 
ROUT I NE 

METHOD. . . . GRAB 

POINT NO: 
LOCATION: DRUM 

REMARKS: MACKENZIE CHEMICAL 

TCL PURGEABLE ORGANICS - ( ug/kg ) 

PARAMETZR (S) RESULT PARAMETER (S) RESULT 

CHLOROMETHANE <2 3 
BROMOMETHANE <2 3 
VINYL CH' ORIDE <2 3 
CHLOROE? .WNE <23 
METHYLENE CHLORIDE <2 3 
1,l-DICHLOROETHENE <2 3 
1,l-DICHLOROETHANE <2 3 
TOTAL-1,2-DICHLOROETHENE <23 
CHLOROFORM <2 3 
1,2-DICHLOROETHANE <2 3 
1tl11-TRICHLOROETHANE <23 
CARBON TETRACHLORIDE <2 3 
BROMODICHLOROMETHANE <23 
1,2-DICHLOROPROPANE <2  3 
TRANS-1,3-DICHLOROPROPENE <23 
TRICHLOROETHENE <2 3 
DIBROMOCHLOROMETHANE <2 3 
lt1,2-TRICHLOROETHANE <23 
CIS-1,3-DICHLOROPROPENE <23 
SENZ ENE <2 3 
BROMOFORM <23 
1,1,2,2-TETRACHL3ROETHANE <23 
TETRACHLOROETHENE <23 
TOLUENE 6 7 
CHLOROBENZENE <23 
ETHYLBENZENE 208 
XYLENES (TOTAL) 590 
ACETONE <2 3 
2-BUTANONE (MEK) <2 3 
4-METHYL-2PENTANONE(MIBK) <23 
CARBON DISULFIDE <23 
2-HEXANONE <2 3 
STYRENE <2 3 

COPIES TO: MNG 

DATE RUN....... 05/03/99 
DATE REPORTED.. 05/11/99 

DATE ISSUED O S / 2  5/33 

ECTOR 



Bi2M LdDS, INC. 
Environmental and Industrial Analytical Laboratory 

575 Broad Hollow Road, Melville, NY 11747-5076 
(5 16) 694-3040 FAX: 5 16-420-8436 - 
NYSDOH ID# 10478 

MACKENSIE CHEMICAL 
ONE CORDELLLO AVE. 
CENTRAL ISLIP NY 11722 

DATE COLLECTED: 4130199 
DATE RECEIVED: 4130199 
COLLECTED BY: MNG03 
PROJECT NO. DEC980 1 

LAB NO.: 99 12050 

TYPE: SLUDGE 

METHOD: GRAB 

LOCATION: DRUM 

REACTIVE TO WATER: NO 

RELEASES CYANIDE: NO <lo0 rnglkg 

RELEASES SULFIDE: NO < 100 rnglkg 

REACTIVITY - 

DATE ISSUED 5/25/99 
m 



1 Generator's US EPA ID No #f& -- 

2 Page 1 

Of 1 



APPENDIX I 
ARARs 



TABLE A-1 

Chemical-Specific ARARs for Groundwater Cleanup Criteria (I) 

Methylene Chloride 
Chloroform 

Trichloroethene 
1,2-Dichloropropane 
Tetrachloroethylene 
1,2,3-Trichloropropane 

(1) Micrograms per liter 

(2) 6 NYCRR 703.5 

(3) 10 NYCRR 5-1.52. 

NR Not Regulated. 

Class GA 
Groundwater 

Quality 
Standards (') 

5 
7 

NYS 
Drinking 

Water (MCLs) 
Standards (3) 

5 
5 0 

Minimum 
ARAR-Based 
Groundwater 

Cleanup 

Criteria 

5 
7 



TABLE A-2 

Chemical-Specific ARARs for Groundwater Discharge Criteria ( I )  

Compound 

Minimum / Class GA / NYS ARAR-Based 
Groundwater Drinking Effluent Groundwater 

Quality Water MCLs) Standards Cleanup 
Standards Standards ( 2 )  Class GA '3) Criteria 

Il~ethylene Chloride 5 5 5 5 
Chloroform 7 50 7 
1 , l  , I  -Trichloroethane 5 5 
Trichloroethene 5 5 5 
1,2-Dichloropropane 1 5 1 
Tetrachloroethylene 5 5 NR 
1,2,3-Trichloropropane 0.04 5 0.04 0.04 
Toluene 5 5 NR 

(1) Micrograms per liter 

(2) 6 NYCRR 703.6. 

(3) 6 NYCRR 702.16. 

(4) No standard is available for Total 1,2-Dichloroethane. The standard of 5 ugll is for 

cis-l,2-Dichloroethane, and trans-1.2-Dichloroethane. 

NR Not Regulated. 

P Principle Organic Compound; each cannot exceed 5 ugll. 

U Unspecified Organic Compound; each cannot exceed 50 ugll. 

NDx Not detected at or above x. 



TABLE A-3 

New York State Draft Guidelines for Air Emissions "' 

Compound 

l l~ethvlene Chloride 

"' grams per cubic meter. 
NYSDEC Air Guide-1 , April 4, 1994. 
NR Not Regulated. 

Short-Term Guideline 
Concentration 

Annual Guideline 
Concentration 



Table A-4 
Chemical-Specific SCGs for Soil 

Compound 

v o c s  
Methvlene Chloride 

- 

NYSDEC'') 
RSCOs 

(uglkg) 

100 
Chloroform 
1 , l  ,l -Trichloroethane 

300 
800 

Trichloroethene 
1,2-Dichloropropane 
Tetrachloroethylene 
1,2,3-Trichloropropane 
Toluene 

11 Benzo(b)fluoranthene 224 or MDL 11 

700 
N A 

1,400 
400 

1.500 

1 
11 Benzo(k)fluoranthene 224 or MDL 11 
11 Benzo(a)pyrene 61 or MDL 11 

Benzo(a)anthracene 
Chrvsene 

224 or MDL 
400 

(1) NYSDEC Recommended Soil Cleanup Objectives and Cleanup Levels Division of 

Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 

Hazardous Waste Remediation - Technical and Adminstrative Guidance Memorandum 

(NYSDEC TAGM No. 92-4046. revised 4/95). 

3,200 
14 or MDL 




