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1. Introduction 

1.1 Overview  

FMC Corporation (FMC) owns and operates a pesticide formulating facility located in the Village of 
Middleport and the Town of Royalton, New York (herein the “Facility, “Plant” or “Site”), which has been used 
for the manufacturing and/or formulation of pesticide products since the 1920s. The location of the Facility is 
indicated on Figure 1.1.  

FMC has been implementing a comprehensive Resource Conservation and Recovery Act (RCRA) Facility 
Investigation (RFI) to delineate and evaluate the presence of Site-related constituents in soil, surface water, 
sediment, soil gas, indoor air and/or groundwater at the Facility and off-site areas as a result of past 
releases of hazardous wastes and hazardous constituents from the Facility into the environment. In addition, 
the RFI has been performed to gather necessary data to support RCRA Corrective Measures Studies 
(CMS) on an area-specific-basis, as needed, to identify, evaluate and recommend appropriate corrective 
measures. The RFI is one of several related investigative, monitoring, and/or remedial programs being 
implemented to satisfy the terms and conditions of an Administrative Order on Consent (AOC) [Docket No. II 
RCRA-90-3008(h)-0209] entered into by FMC, the New York State Department of Environmental 
Conservation (NYSDEC), and the United States Environmental Protection Agency (USEPA), effective July 
2, 1991 (USEPA, NYSDEC, and FMC 1991). The NYSDEC and USEPA are referred to herein jointly as “the 
Agencies.”  

Comprehensive RFI field investigation activities have been performed in numerous phases from 1993 to 
2009 under the direction of the Agencies, in consultation with the New York State Department of Health 
(NYSDOH). In late 2005, FMC and the Agencies agreed that a multi-volume RFI Report would be 
prepared to present and summarize RFI sampling data and other investigation results on an area by area 
basis (referenced as “Study Areas”). Altogether, the multi-volume RFI Report is comprised of the following 
11 volumes:  

• Volume I  Background and Related Information  

• Volume II  Suspected Air Deposition Study Area 1 (South of the Erie Canal and West of the 
Niagara/Orleans County Line) and Culvert 105 Study Area South of the Erie Canal 

• Volume III  Former FMC Research and Development (R&D) Property 

• Volume IV  Culvert 105 and Flood Zone  

• Volume V  Tributary One and Flood Plain South of Pearson/Stone Roads 

• Volume VI  Tributary One and Flood Plain East of Stone Road to Confluence with Jeddo Creek 

• Volume VII  Jeddo Creek, Johnson Creek, and Associated Flood Plains 

• Volume VIII  Groundwater Investigations and Remediation Results 

• Volume IX  On-Site Soil, Surface Water, and Sediments 
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• Volume X  Suspected Air Deposition Study Area 2 (North of the Erie Canal and East of the 
Niagara/Orleans County Line) 

• Volume ES  Comprehensive Executive Summary for all Volumes 

To date four of eleven RFI Report volumes have been issued; RFI Report Volumes I, II and IV were issued 
as final in September 2009 and RFI Report Volume V was issued as final in June 2010. Descriptions of the 
off-site RFI Study Areas, current and historical operations at the Facility, current and historical land use, 
previous and ongoing environmental investigations and monitoring programs, previous and ongoing 
remedial activities, regional setting, and the results of Middleport area soil background studies conducted 
are provided in RFI Report Volume I. Draft RFI Report Volume X is the fifth RFI Report volume prepared 
and submitted by FMC.  

1.2 RFI Report Volume X Objectives  

RFI Report Volume X presents the RFI soil investigation results for soil in the off-site area potentially 
affected by historical air deposition north of the Erie Canal and east of the Niagara/Orleans county line 
(referred to herein as “Air Deposition Study Area 2”). The Study Area is proximate to, but does not include, 
the off-site area potentially affected by historical air deposition south of the Erie Canal and west of the 
Niagara/Orleans county line (referred to herein as “Air Deposition Study Area 1”) described in RFI Report 
Volume II. The location of Air Deposition Study Area 2 is shown in yellow on Figure 1.2. For reference, also 
shown on Figure 1.2 are Air Deposition Study Area 1 (in gray) and the Facility (in cross-hatch). As 
discussed further in Section 3 of this document, with concurrence from the Agencies, sampling and analysis 
of soil in Air Deposition Study Area 2 was performed for arsenic. By letter to FMC dated January 27, 2010, 
the Agencies determined that the available data were sufficient to estimate the horizontal and vertical extent 
of Site-related arsenic in soil in Air Deposition Study Area 2, and directed that FMC propose a schedule for 
submittal of draft RFI Report Volume X for Air Deposition Study Area 2. FMC submitted a proposed 
schedule by letter dated February 24, 2010, followed by submittal by letter dated April 16, 2010 of a 
preliminary delineation. The Agencies approved that delineation, subject to conditions, by letter dated 
February 14, 2011, thereby triggering the submittal of a draft RFI Report in accordance with the schedule 
submitted on February 24, 2010.  

The objectives of the RFI Report Volume X are to: 

• Delineate the extent of potential Site-related arsenic that may be present in soil within Air 
Deposition Study Area 2 based on a comparison of soil arsenic data to a delineation criterion of 
20 mg/kg, with consideration given to other factors (e.g., historical land use, data variability, wind 
patterns, ground features).  

• Define the horizontal and vertical extent of areas proposed to be evaluated in a CMS. 

• Provide sufficient data to perform a CMS, if one is determined to be necessary by the Agencies, 
in accordance with the terms and conditions of the AOC.  
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1.3 Document Organization 

The remainder of this document is organized as follows:  

Section 2 – Description of RFI Report Volume X Study Area: Provides background information for Air 
Deposition Study Area 2, including the identification of properties within the Study Area and current and 
former land use. 

Section 3 – Soil Sampling and Analysis: Provides a summary of the soil sampling conducted in Air 
Deposition Study Area 2 and the laboratory analysis of those samples, including an evaluation of data 
usability per NYSDEC requirements.  

Section 4 – Discussion of Potential Sources of Arsenic: Discusses studies conducted to estimate the 
background concentration of arsenic in Middleport soil, and information pertaining to potential non-FMC 
related anthropogenic sources of arsenic in Air Deposition Study Area 2. 

Section 5 – Distribution of Arsenic in Soil in Air Deposition Study Area 2: Provides a summary of the 
horizontal and vertical distribution of arsenic in soil in Air Deposition Study Area 2, and an evaluation of 
potential sources of specific soil arsenic results above background.  

Section 6 – Findings and Proposed CMS Study Area: Summarizes the findings of the investigations and 
data evaluations described in this RFI Report Volume X for Air Deposition Study Area 2, and provides the 
rationale for the proposed extent of the corresponding proposed CMS Study Area.  
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2. Description of RFI Report Volume X Study Area 

This section presents a review of background information for Air Deposition Study Area 2, including the 
identification of properties and current and former land use.  

2.1 Description of Air Deposition Study Area 2 

By letters dated September 24, 2007 and March 10, 2008, the Agencies communicated their determinations 
that additional soil sampling and arsenic analysis was needed beyond the limits of Air Deposition Study 
Area 1 in the following two areas:  

• Along and north of the Erie Canal property between the end of William Street and Sampling 
Location SS33 (within Air Deposition Area 1); and 

• East of the Niagara / Orleans County Line between Sampling Locations WW36 and D36 (within Air 
Deposition Area 1). 

Figure 1.2 includes labels indicating the location of William Street and the three above-referenced sampling 
locations. Air Deposition Study Area 2 (shown in yellow on Figure 1.2) includes all or portions of the 
following six properties: Properties R2a, R2b and R2c north of the Erie Canal and Properties R2d, R2e and 
R2f east of the county line.  

2.2 Current and Historical Land Uses 

Air Deposition Study Area 2 includes the Erie Canal Towpath north of the canal, wooded land and 
agricultural fields. Historical uses of the properties are indicated on Figure 2.1 and are summarized below, 
based on information obtained from aerial photographs provided in Appendix 2E of RFI Report Volume I 
and interviews of the property owners. 

Property ID Current Use Historical Use 

R2a Towpath & Wooded land Towpath & Wooded land 

R2b Agricultural field Agricultural field (orchard in 1930s)

R2c Agricultural field Agricultural field 

R2d Agricultural field Agricultural field 

R2e Wooded land Wooded land 

R2f Wooded land Agricultural field 
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3. Soil Sampling and Analysis 

By letter dated November 10, 2008, FMC submitted to the Agencies Addendum No. 2 to the 2004 Soil 
Sampling Work Plan (referred to herein as “Addendum No. 2”) with respect to the collection of soil samples 
at areas north of the Erie Canal and east of the county line and analysis of the samples for arsenic. By letter 
dated December 9, 2008, the Agencies, in consultation with the NYSDOH, approved Addendum No. 2.  

3.1 Sample Collection 

FMC began implementation of Addendum No. 2 in early 2009 and obtained written access permission for 
sampling at the six properties by early April 2009. The 54 sampling locations proposed in Addendum No. 2 
were located and marked by a New York State licensed surveyor (McIntosh & McIntosh). Figure 3.1 shows 
the sampling locations and Table A-1 in Appendix A provides the surveyed coordinates and elevations of 
the sampling locations. As proposed in Addendum No. 2, the sampling locations were oriented on an 
approximate 200-foot grid, with two rows of 13 sampling locations (26 total) north of the Erie Canal and two 
columns of 14 sampling locations (28 total) east of the county line.  

During the week of April 20, 2009, soil samples were collected from the 0- to 3-inch, 3- to 6-inch, 6- to 9-inch 
and 9- to 12-inch depth intervals at each of the 54 sampling locations. Primary and quality assurance/quality 
control (QA/QC) duplicates were collected by FMC and some split samples were collected by the Agencies. 
Altogether, FMC collected and analyzed 216 primary samples. Duplicate samples were collected for QA/QC 
purposes by FMC at a frequency of 1 per 20 primary samples (resulting in 11 duplicate samples), consistent 
with the approved Addendum No. 2. A representative of the NYSDEC was present during sampling, and 
collected split samples at a frequency of 1 per 10 primary samples (resulting in 21 primary split samples 
plus 1 duplicate split sample). Table 3.1 summarizes the number of sampling locations and number of each 
type of sample collected at each property. A physical description of the soil samples is provided in Appendix 
A (Table A-1). 

3.2 Sample Analysis and Validation 

All FMC samples were submitted to TestAmerica Laboratories, Inc. of Pittsburgh, Pennsylvania (NYSDOH 
Environmental Laboratory Accreditation Program [ELAP]-approved laboratory #11182) for analysis of total 
arsenic in accordance with Section 3 of Addendum No. 2. The laboratory analytical results for the FMC 
samples were validated by ARCADIS and found to be acceptable for use. Both the validation reports and 
the laboratory analytical data reports were submitted to the Agencies by FMC letter dated July 31, 2009. 
The Agencies’ split samples were analyzed by Columbia Analytical Services, Inc., and those results were 
reviewed by the NYSDEC and provided to FMC by the Agencies. 

By letter to FMC dated August 24, 2009, the Agencies concluded that the analytical results from both FMC’s 
primary and duplicate samples and the Agencies’ split samples exhibited acceptable precision and accuracy 
to be used as presented, and that there was good correlation between the FMC and Agencies’ split sample 
results. The validated and accepted soil arsenic concentration results for both FMC’s and the Agencies’ 
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primary and QA/QC samples are provided in Appendix A for sampling locations north of the Erie Canal and 
east of the county line (Tables A-2 and A-3, respectively).  

3.3 Combined Data Set 

Consistent with the approach to be used in all RFI Report volumes, results for sample locations/intervals 
with duplicate and/or split samples are presented in this document. The results were also combined for a 
given unique sampling location and depth interval to produce a single “combined” result for that sampling 
location/depth interval. The approach used in the RFI Report to present the data and produce the combined 
results is as follows:  

• If only a single analytical result existed for a sampling location/depth interval, that value was used 
as the combined result. 

• If two or more analytical results (e.g., splits, duplicates) were reported for a sampling location/depth 
interval, the arithmetic average of all results for that sample was used as the combined result. 

• If an analytical result was reported as not detected (ND), then a value of one-half the reported 
laboratory detection limit was used as the combined result (all samples in RFI Report Volume X 
have detectable concentrations). 

The combined soil arsenic concentrations for the 216 soil sample locations/intervals (54 locations with four 
depths intervals each) collected from Air Deposition Study Area 2 are provided on Figure 3.1, organized by 
property.  

 

 



7 

G:\Project Docs\Div20\lryfun - 11222\LAR12\FMC Middleport\RFI Vol X\3911211222_RFI vol X text.doc 

RCRA Facility Investigation 
Report – Volume X 
FINAL October 2012 

FMC Corporation 
Middleport, New York 

 
 
 
 

4. Discussion of Potential Sources of Arsenic in Soil 

Arsenic is a naturally occurring element in soil, and is also present in soil as a result of the use of a variety of 
man-made products and activities (also referred to as “anthropogenic sources”). The amount of arsenic in 
each soil sample collected in Air Deposition Study Area 2 consists or could consist of a combination of 
several sources, as follows:  

• Natural geologic conditions 

• Potential non-Site-related anthropogenic sources 

• Potential historical air deposition from past operations at the FMC Facility 

An evaluation of the extent of arsenic in soil in Air Deposition Study Area 2 that is potentially derived from 
historical releases from operations at the FMC Facility requires identification of the amount of arsenic 
present in soil due to natural geologic conditions and potential non-Site-related anthropogenic sources. This 
evaluation is complicated by the use of many products containing arsenic for agricultural and commercial 
purposes and in everyday life beginning in the late 1800s. To assist in this evaluation, FMC and the 
Agencies attempted to estimate the background levels of arsenic (from both natural conditions and non-
FMC related anthropogenic sources) in soil representative of the Middleport area.  

4.1 Potential Non-Site-Related Anthropogenic Sources 

Potential anthropogenic sources of arsenic within Air Deposition Study Area 2 not related to past Facility 
operations include: 

• Applying arsenic-containing pesticides at historical orchards (refer to green hatch areas shown on 
Figure 2.1) and in the treatment of trees 

• Applying arsenic-containing pesticides, fertilizers, and lawn care and horticultural products (e.g., 
lime, potting soil, chicken manure) at agricultural fields, along railroad tracks, electrical power line 
corridors and the canal towpath, and in landscaping activities 

• Using arsenic-containing wood treatment products and/or pressure-treated lumber in the 
construction of fences and other structures 

• Burning and storing coal and depositing coal ash (it is reported that many homes in Middleport were 
formerly heated by coal and train engines formerly burned coal) 

• Placement of arsenic-containing fill materials 

References for these sources include http://pubs.usgs.gov/fs/2005/3152/, 
http://www.atsdr.cdc.gov/toxprofiles/index.asp, and 
http://www.dnrec.delaware.gov/whs/awm/SIRB/Pages/Arsenic.aspx. One or more of these sources may 
have been associated with some of the properties within Air Deposition Study Area 2. Historical land uses at 
properties in Air Deposition Study Area 2, including the former locations of orchards and agricultural land 
were discussed in Section 2.2 and are shown on Figure 2.1.  
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Arsenical pesticides were commonly used in Western New York in fruit orchards and for other agricultural 
purposes (reference Merwin et al 1994, Bishop et al 1961, Peryea 2004, Dragun et al 1991, Woolson 1975, 
Gianessi et al 1994, Woolson et al 1971). FMC and its predecessor companies (e.g., Niagara Sprayer) 
manufactured and managed common arsenical pesticides (e.g., calcium arsenate and lead arsenate) at the 
FMC Facility from approximately 1928 to 1974. Some of the arsenical pesticide products produced at the 
Facility could well have been used by others in the Middleport area for agricultural purposes (e.g., orchards, 
crop land) and other non-agricultural purposes (e.g., treatment of trees, weed control along railroad and 
power lines, other historical uses by local industries/businesses). While the presence of an historical orchard 
does not necessarily indicate that arsenic-based pesticides were used, or, if used at an orchard or other 
area, the extent of impact on soil arsenic concentrations, in the context of common practices at the time, 
such use can be reasonably inferred. The levels present now would depend on a number of factors 
including amounts applied, methods of application, concentrations of arsenic within the pesticide product, 
and the number of applications.  

The varied and generally undocumented possible use of these materials does not provide a basis to 
determine the specific contribution to the arsenic in the Air Deposition Study Area 2 soils. The potential non-
FMC related anthropogenic sources of arsenic discussed in this section are not unique to the Middleport 
area. The 2003 Gasport Background Study discussed in the following section was designed to investigate 
non-FMC related anthropogenic sources of arsenic in a soil environment similar to Middleport, and the 
resultant background data set is expected to generally account for typical arsenic concentrations associated 
with non-FMC related anthropogenic sources.  

4.2 Background Levels of Arsenic in Middleport Soil 

From 1985 to 2003, several sampling and analysis studies were conducted by FMC and/or the Agencies to 
characterize background arsenic concentrations in Middleport soil (refer to Section 6 of RFI Report Volume I 
for a detailed review of these studies). The most comprehensive study was the 2001-2003 Gasport 
background study, proposed by the Agencies in the Background Study Work Plan (Agencies 2001). This 
program was designed to provide a database of local area soil arsenic concentrations to support the 
calculation of background levels of arsenic in Middleport soil, weighted by the proportionate areas of 
different types of historical land uses.  

To implement this program, FMC collected surface soil samples from orchards, agricultural fields, 
undeveloped wooded properties, public properties, and residential properties in the nearby Village of 
Gasport, which was selected based on its similar soil geology and similar pattern of historical land uses to 
those found in Middleport, and the fact that properties in Gasport would not have been potentially impacted 
by releases from the FMC Plant in Middleport. The results of the 2001-2003 Gasport background study 
were presented in the report titled Development of Arsenic Background in Middleport Soils (CRA 2003), 
which was approved by the Agencies in June 2003 and is provided in Appendix 6A of RFI Report Volume I. 
The data collected in the 2001-2003 Gasport background study are provided in Table B-1 in Appendix B, 
and are summarized by property type/usage (e.g., orchard, residential) in Table B-2.  
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The 2001-2003 Gasport data were then used in conjunction with the proportionate total area of historical 
land use types within a specific area in the Village of Middleport (called the “Middleport Study Area”), the 
bounds of which were defined in the Background Study Work Plan, to calculate an overall background level 
of arsenic in soil weighted by property type/usage (refer to Table B-3 in Appendix B). 

In 2004, additional historical aerial photographs of the Middleport Study Area were identified. In 2007, FMC 
used these additional aerial photographs to revise the land use weighting factors (primarily those 
attributable to orchard land), and proposed re-calculated arsenic background levels based on the revised 
weighting factors and other changes in methodology. The Agencies reviewed the FMC proposal along with 
the additional aerial photographs, and determined that there was not a significant change in the amount of 
historical orchard land when considering the entire 1931-1978 time period, and as a result advised that the 
arsenic background levels calculated from the 2003 Background Study Report remain appropriate for use 
as arsenic comparison criteria. FMC agreed in a March 28, 2008 letter to the use of this criterion for 
delineation purposes in off-Site study areas, but reserved the right to present discussions in a CMS based 
on FMC’s analysis of background data/conditions and other factors bearing on whether arsenic found in soil 
in a particular study area or portions of an area is attributable to releases from the FMC Facility.  

4.3 Arsenic Soil Screening Level 

In letters dated March 10, 2008 and September 24, 2007, the Agencies advised that the appropriate 
criterion for delineation of FMC-related arsenic in the Middleport area soil should be 20 mg/kg1 (based on 
the weighted 95th percentile calculated in the 2001-2003 Gasport background study), but that other factors 
(e.g., historical land use, data variability, flood zone topography, wind patterns, ground features) may be 
considered. In its March 28, 2008 letter agreeing to use of the 20 mg/kg value for purposes of delineation of 
potential FMC-related arsenic in soils in off-Site study areas, FMC advised that it would also include in 
appropriate RFI and CMS Report volumes discussions of the information concerning the aerial photos that 
were found after completion of the 2001-2003 Soil Background Study and the revised historic land use 
percentages/weighting factors, and associated statistical values (including the weighted 95th and 98th 
percentiles) that FMC submitted to the Agencies in 2007 (transmitted by letter dated June 26, 2007) titled 
Revised Evaluation of Background Arsenic Soil Concentrations in Middleport, New York. FMC further 
advised that the revised land use weighting factors and associated statistical values would be estimated 
using both FMC’s method based on the 2007 Report and the method that the Agencies suggested in their 
March 10, 2008 using a time-weight for each photo date. This information and estimations appear in 
Appendix B to this Volume X of the RFI Report.  

                                                      

1 Milligrams per kilogram (mg/kg); equivalent to parts-per-million (ppm) 
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5. Distribution of Arsenic in Soil in Air Deposition Study Area 2 

This section presents the statistics of the soil arsenic data set for Air Deposition Study Area 2 by property 
and location, the vertical and horizontal distribution of the data set, and a weight-of-evidence evaluation of 
the potential source of arsenic observed above background at specific locations.  

5.1 Statistics of the Soil Arsenic Data by Property and Location 

The statistics of the soil arsenic data set (collected at all depths) are provided in Table 5.1, organized both 
by property and by location (i.e., whether north of the Erie Canal or east of the county line). The statistics 
include the number of samples and the minimum, maximum, arithmetic mean of surface soil (i.e., 0- to 3-
inch depth interval), arithmetic mean of all soil depth intervals, and 95% upper confidence level (UCL) of the 
soil arsenic data.  

5.2 Horizontal Extent of Soil Arsenic 

The maximum soil arsenic concentration observed (at any depth interval) at each sampling location is 
shown on Figure 5.1. Sampling locations with a maximum concentration above 20 mg/kg are color-coded 
(24 locations), while locations with a maximum concentration less than 20 mg/kg are not shaded (30 
locations). The spatial distribution of soil arsenic concentrations above 20 mg/kg in each depth interval (0- to 
3-inch, 3- to 6-inch, 6- to 9-inch and 9- to 12-inch) is shown (by color coding of sampling locations) on 
Figures 5.2 through 5.5, respectively. Figures 5.2 through 5.4 were generated using Mining Visualization 
System (MVS), a two-dimensional model that interpolates between data points, independently for each 
depth interval (0- to 3-inch, 3- to 6-inch and 6- to 9-inch, respectively). In Figure 5.5 (9- to 12-inch depth 
interval), only the sample location is color-coded (i.e., no interpolation between data points).  

Soil arsenic concentrations in the 13 sampling locations farthest north of the Erie Canal and the 14 sampling 
locations farthest east of the county line are below or slightly above 20 mg/kg (with allowance for normal 
sample variability), except for two samples (Sample R2c-NN23, 9-12” north of the Erie Canal and Sample 
R2e-T40, 0-3” east of the county line). A discussion of the potential sources of soil arsenic at these two 
sampling locations is provided in Section 5.4 below.  

5.3 Vertical Extent of Soil Arsenic 

A frequency plot of the percentage of samples below a particular soil arsenic concentration is provided in 
Figure 5.6 for all data collected from each of the 0- to 3-inch, 3- to 6-inch, 6- to 9-inch and 9- to 12-inch 
depth intervals. The frequency distributions for the 0- to 3-inch and 3- to 6-inch depth intervals are very 
similar, while the distributions for the two deeper intervals contain substantially more data points with lower 
concentrations. Approximately 96% (52 of 54) of all samples collected in the 9- to 12-inch depth interval 
have soil arsenic concentrations below 20 mg/kg. As shown on Figure 5.5, the soil samples collected in the 
9- to 12-inch depth interval with arsenic concentration results above 20 mg/kg are at locations R2a-PP19 
(26.1 mg/kg) and R2c-NN23 (30.0 mg/kg).  
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5.4 Potential Non-FMC Soil Arsenic Concentrations 

Soil affected by air deposition of arsenic from the FMC Facility would be expected to exhibit the following 
characteristics (in the absence of other factors discussed below):  

• Concentrations that decrease with increasing distance from the Facility, with the areal extent 
predominantly to the north and northeast based on historical wind patterns 

• Concentrations that do not vary significantly over short distances in the cross-wind direction (i.e., 
concentrations at locations the same distance and in the same direction from the Facility should be 
similar) 

• Concentrations that are higher at the surface and decrease with increasing depth below grade 

In Air Deposition Study Area 1 (see RFI Report Volume II), it was found that soil arsenic concentrations do 
not always exhibit the above-referenced characteristics, with deviations more pronounced at the outer limits 
of the study area. In some locations it was necessary to distinguish those soil arsenic conditions that are 
potentially the result of air deposition from the Facility from those soil arsenic conditions that may be the 
result of other sources due to a number of uncertainties, including:  

• Other anthropogenic sources of arsenic may be present  

• Activities may have occurred to move the soil after air deposition occurred (such as excavation, 
tilling or re-grading)  

• The modeling of potential air deposition that was conducted in 1996 was subject to a number of 
uncertainties, including simulation of air movement and the limited data available on historical air 
emissions from the Facility 

• Variable weather conditions (wind direction, wash-out by flooding) 

Therefore, based on a “weight-of-evidence” approach, FMC concludes that soil arsenic concentrations 
above background at sampling location R2c-NN23 north of the Erie Canal and at Property R2e (locations 
R2e-T38 and R2e-T40) east of the county line are not likely to be associated with historical air deposition 
from the Facility. The bases for this conclusion are the lower soil arsenic concentrations at sampling 
locations the same distance from the FMC Facility on either side of these sampling locations (cross-wind, 
inasmuch as the prevailing wind direction is from the southwest to the northeast), and the characteristics of 
the immediate areas around the sampling locations.  

Sampling location R2c-NN23 is situated along a surface water drainage ditch (Culvert 104) that receives 
surface water runoff from surrounding farm land and properties south of the Erie Canal (see Appendix C for 
the Agencies’ findings regarding historical drainage to Culvert 104). Soil arsenic concentrations detected at 
this location (21.9 to 30.0 mg/kg) are within the range of concentrations observed at wooded/overgrown/ 
agricultural properties (3.1 to 56.7 mg/kg, including outliers) in the Gasport Soil Background Study (see 
Table B-2 of Appendix B). In addition, soil arsenic concentrations at this location increase with depth, which 
is not consistent with air deposition.  
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Sampling locations R2e-T38 and R2e-T40 are situated on a small triangular overgrown parcel (Property 
R2e) between mainline railroad tracks and an electrical power line corridor, with a historical trolley line 
formerly passing through the property. Given the historical use of the property and its proximity to the 
mainline railroad tracks and an electrical power line corridor, it is possible that arsenical pesticides have 
been used on the property. Railroad ties, old posts and debris are evident on the property. Soil arsenic 
concentrations detected at this location (7.2 to 34.6 mg/kg) are within the range of concentrations observed 
at wooded/overgrown/agricultural properties (3.1 to 56.7 mg/kg, including outliers) in the Gasport Soil 
Background Study (see Table B-2 of Appendix B). In addition, soil arsenic concentrations at sampling 
locations immediately to the north and south of these locations are lower (at or near 20 mg/kg), supporting 
the existence of an arsenic source or sources other than air deposition from the Facility. 
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6. RFI Findings and Proposed CMS Area 

A review of the information and analytical data collected for Air Deposition Study Area 2 during the RFI 
yielded the following findings:  

1. Soil arsenic in Air Deposition Study Area 2 has been adequately characterized and delineated. This 
data set includes arsenic results of soil samples collected from 54 locations and four depth intervals 
(i.e., the 0- to 3-inch, 3- to 6-inch, 6- to 9-inch and 9- to 12-inch depth intervals).  

2. With consideration given to other factors (e.g., data variability, wind patterns, ground features, 
historical land use), the horizontal and vertical extent of arsenic has been delineated relative to 20 
mg/kg in soil in Air Deposition Study Area 2.  

3. A weight-of-evidence approach was used to identify sample locations where soil arsenic 
concentrations above background are not likely attributable to historical air deposition from the 
Facility. However, these locations have been conservatively included in the proposed area to be 
evaluated in a CMS for Air Deposition Study Area 2.  

4. The information and data are sufficient to support the performance of a CMS, if one is determined to 
be needed.  

Properties and areas proposed for inclusion in a CMS are highlighted green on Figure 6.1. Where the extent 
of arsenic is not bound by analytical results below 20 mg/kg, the proposed CMS area was estimated to 
extend approximately 200 feet beyond the farthest sampling locations from the Facility, or to the boundary of 
the subject property, whichever occurs first. Inclusion in a CMS does not necessarily rule out the possibility 
that other non-FMC related sources may be contributing to the soil concentration of arsenic at some 
locations. If a CMS is performed, it will evaluate the need for and the nature and scope of any final 
corrective measures consistent with the existing Corrective Action Objectives established by the Agencies 
for soil in off-Site study areas.  
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TABLE 3.1
SAMPLE INVENTORY OF SOIL ANALYTICAL DATA SET

RCRA FACILITY INVESTIGATION REPORT - VOLUME X
FMC CORPORATION - MIDDLEPORT, NEW YORK

 Primary Duplicate  Primary Duplicate
R2a 13 52 2 6 0
R2b 7 28 1 3 1
R2c 6 24 2 2 0
R2d 10 40 2 4 0
R2e 2 8 1 1 0
R2f 16 64 3 5 0

Total 54 216 11 21 1

Notes:
1.  FMC primary samples represent the results of the initial sample collected at that specific location and depth interval.  
2.  FMC duplicate samples were collected at the same time as the primary sample to verify that the sample collection and
     analysis methods produced consistent results.  The duplicate samples were collected at a rate of approximately 5% 
     (i.e., 1 for every 20 FMC primary samples collected).  This rate is averaged over the entire sampling event.
3.  NYSDEC split samples were collected to verify that sample collection and analysis procedures were not biased over
     the course of the sampling event.  NYSDEC split samples were collected at a rate of approximately 10%.   

 Number of FMC Samples Number of Agencies' Split Samples
Property Number of Sampling 

Locations

10/5/2012
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STATISTICAL SUMMARY OF SOIL ARSENIC DATA BY PROPERTY AND LOCATION

RCRA FACILITY INVESTIGATION

Minimum Maximum Average 
Surface (0-3")

Average      
All Depths 95% UCL

Property
R2a 52 2.7 49.3 22.8 18.5 20.9 Normal 95% Student's-t UCL
R2b 28 2.5 24.7 17.4 14.2 16.1 Normal 95% Student's-t UCL
R2c 24 2.1 30.0 15.9 14.6 17.1 Normal 95% Student's-t UCL
R2d 40 3.3 20.3 15.3 12.8 16.3 Nonparametric 95% Chebyshev (Mean, Sd) UCL
R2e 8 7.2 34.6 32.7 20.8 28.2 Normal 95% Student's-t UCL
R2f 64 2.7 36.1 18.3 14.4 15.7 Normal 95% Student's-t UCL

Location
North of Canal 104 2.1 49.3 19.8 16.4 18.0 Gamma 95% Approximate Gamma UCL

East of County Line 112 2.7 36.1 18.3 14.3 15.3 Normal 95% Student's-t UCL

Notes:
1.  Distribution assessed by goodness-of-fit tests using ProUCL 4.1.00 at a 95% upper confidence level (UCL) (α = 0.05). 
Distributions:
Normal (N):  data set follows a normal distribution, according to the Shapiro-Wilk test.
Gamma (G):  data set follows a gamma distribution, according to the Kolmogorov-Smirnov test.
Lognormal (Ln):  data set follows a lognormal distribution, according to the Shapiro-Wilk test.
Nonparametric (NP):  data set does not follow any of the three distributions noted above. 

References:
USEPA. 2010. ProUCL Version 4.1.00 Technical Guide (Draft). Office of Research and Development. EPA/600/R-07/041.  May.

TABLE 5.1

FMC CORPORATION - MIDDLEPORT, NEW YORK

Arsenic Concentration (mg/kg)
Number of 
Samples Distribution 95% UCL Method

G:\Project Docs\Div20\lryfun - 11222\LAR12\FMC Middleport\RFI Vol X\Tables\3911211222_Table 5.1 distribution stats.xls Page 1 of 1
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TABLE A-1
SOIL SAMPLING LOCATIONS STRATIGRAPHY

RCRA FACILITY INVESTIGATION REPORT - VOLUME X
FMC CORPORATION - MIDDLEPORT, NEW YORK

Northing Easting Elevation

R2a-PP9 1171223.13 1178256.01 516.52 4/21/2009 1.0' 0.0' - 0.9' Brown to red/brown silt, little fine sand, trace medium to coarse sand, 
trace organics, trace fine gravel

R2a-PP11 1171252.23 1178453.88 512.44 4/21/2009 1.0' 0.0' - 1.0' Brown silt, some fine sand, trace medium to coarse sand, trace to little 
fine gravel, trace organics

R2a-PP13 1171281.34 1178651.75 514.66 4/21/2009 1.0' 0.0' - 0.8' Brown silt, some fine sand, trace medium to coarse sand, trace fine 
gravel, trace organics

R2a-PP-15 1171310.44 1178849.62 515.20 4/21/2009 1.0' 0.0' - 0.6' Dark brown silt, little fine sand, trace medium to coarse sand, trace 
organics

0.6' - 1.0' Brown silt and fine sand, trace medium to coarse sand, trace fine gravel

R2a-PP17 1171339.54 1179047.49 514.20 4/21/2009 1.0' 0.0' - 0.3' Dark brown silt, little fine sand, trace medium to coarse sand, trace 
organics

0.3' - 1.0' Brown silt and fine sand, trace medium to coarse sand, trace fine gravel, 
damp

R2a-PP19 1171368.65 1179245.36 510.47 4/21/2009 1.0' 0.0' - 1.0' Brown silt, little fine to medium sand, trace coarse sand, trace fine 
gravel, trace organics

R2a-PP21 1171397.75 1179443.23 508.91 4/21/2009 1.0' 0.0' - 0.6' Brown silt, little fine sand, trace medium to coarse sand, trace organics

0.6' - 1.0' Brown silt, some fine sand, trace medium to coarse sand, trace fine 
gravel, damp

R2a-PP23 1171426.85 1179641.10 508.58 4/21/2009 1.0' 0.0' - 0.7' Dark brown silt, little fine to medium sand, trace organics
0.7' - 1.0' Brown silt, some fine to medium sand, trace coarse sand

R2a-PP25 1171454.82 1179839.14 512.15 4/21/2009 1.0' 0.0' - 0.7' Dark brown silt, little fine to coarse sand, trace organics

0.7' - 1.0' Brown silt, some fine sand, trace medium to coarse sand, trace fine 
gravel

R2a-PP27 1171482.66 1180036.22 512.66 4/21/2009 1.0' 0.0' - 0.7' Dark brown silt, little fine to coarse sand, trace fine gravel, trace 
organics

0.7' - 1.0' Brown silt, some fine sand, trace medium to coarse sand, damp
R2a-PP29 1171510.50 1180233.29 510.78 4/21/2009 1.0' 0.0' - 0.6' Dark brown silt , little fine to coarse sand, trace organics

0.6' - 1.0' Brown silt, some fine sand, little medium to coarse sand, damp
R2a-PP31 1171538.33 1180430.37 512.34 4/21/2009 1.0' 0.0' - 0.6' Dark brown silt, little fine to medium sand, trace organics

0.6' - 1.0' Brown silt, some fine sand, trace medium to coarse sand, damp

R2a-PP33 1171566.17 1180627.45 516.74 4/21/2009 1.0' 0.0' - 0.3' Dark brown silt & fine sand, little medium to coarse sand, trace organics

0.3' - 1.0' Brown silt, little fine to medium sand, trace coarse sand, trace fine 
gravel

Sample DescriptionBoring ID Survey Coordinates Date
Depth of 
Boring 
(feet)
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TABLE A-1
SOIL SAMPLING LOCATIONS STRATIGRAPHY

RCRA FACILITY INVESTIGATION REPORT - VOLUME X
FMC CORPORATION - MIDDLEPORT, NEW YORK

Northing Easting Elevation
Sample DescriptionBoring ID Survey Coordinates Date

Depth of 
Boring 
(feet)

R2b-NN9 1171423.13 1178255.90 503.54 4/21/2009 1.0' 0.0' - 0.9' Dark brown, silt, little fine sand, trace medium to coarse sand, trace 
organics, damp

0.9' - 1.0' Brown silt and fine sand, trace fine gravel, damp

R2b-NN11 1171452.23 1178453.77 504.31 4/21/2009 1.0' 0.0' - 0.6' Brown silt, some fine sand, trace medium sand, trace organics, damp

R2b-NN13 1171481.34 1178651.64 504.78 4/21/2009 1.0' 0.0' - 1.0' Brown silt, some fine sand, trace medium to coarse sand, trace fine 
gravel, damp

R2b-NN15 1171510.44 1178849.52 503.32 4/21/2009 1.0' 0.0' - 1.0' Brown silt, some fine sand, trace medium to coarse sand, trace fine 
gravel, trace organics

R2b-NN17 1171539.54 1179047.39 498.35 4/21/2009 1.0' 0.0' - 1.0' Brown silt, some fine sand, trace medium to coarse sand, trace fine 
gravel, trace organics, wet to damp

R2b-NN19 1171568.65 1179245.26 497.60 4/21/2009 1.0' 0.0' - 0.4' Brown silt, little fine sand, trace clay, trace organics, damp

0.4' - 1.0' Brown silt, some fine sand, trace medium to coarse sand, trace 
organics, damp

R2b-NN21 1171597.75 1179443.13 499.03 4/21/2009 1.0' 0.0' - 0.9' Brown silt, some trace to little fine sand, trace medium to coarse sand, 
trace organics, damp

0.9' - 1.0' Tan fine sand, dry

R2c-NN23 1171626.85 1179641.00 498.84 4/21/2009 1.0' 0.0' - 1.0' Brown silt, little fine sand, trace medium sand, trace organics, damp

R2c-NN25 1171654.82 1179839.03 500.75 4/21/2009 1.0' 0.0' - 0.8' Dark brown silt, little fine sand, trace medium to coarse sand, trace 
organics, damp

0.8' - 1.0' Red/brown silty clay, trace fine sand, damp

R2c-NN27 1171682.66 1180036.11 501.01 4/21/2009 1.0' 0.0' - 1.0' Brown silt, little fine sand, trace clay, trace medium to coarse sand, trace 
organics, damp

R2c-NN29 1171710.50 1180233.19 501.24 4/21/2009 1.0' 0.0' - 1.0' Brown silt, some fine sand, little clay, trace medium to coarse sand, 
trace fine gravel, trace organics

R2c-NN31 1171738.33 1180430.27 500.23 4/21/2009 1.0' 0.0' - 0.6' Brown silt, some to little fine sand, trace medium to coarse sand, trace 
organics, trace clay

0.6' - 1.0' Brown silt and fine sand, trace medium sand

R2c-NN33 1171766.17 1180627.34 502.22 4/21/2009 1.0' 0.0' - 1.0' Brown silt, little to some fine sand, trace organics, trace fine gravel, 
damp

R2d - V38 1170029.58 1181128.56 531.80 4/21/2009 1.0' 0.0' - 1.0' Brown silt, little fine sand, little clay, trace medium to coarse sand, trace 
organics

R2d-V40 1170029.58 1181328.56 530.92 4/21/2009 1.0' 0.0' - 0.8' Brown silt, little fine sand, little clay, trace medium to coarse sand, trace 
organics

0.8' - 1.0' Brown - red/brown silty clay, trace fine sand
R2d-WW38 1170794.58 1181128.56 533.03 4/21/2009 1.0' 0.0' - 1.0' Brown silt, little clay, trace fine to coarse sand, trace organics
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TABLE A-1
SOIL SAMPLING LOCATIONS STRATIGRAPHY

RCRA FACILITY INVESTIGATION REPORT - VOLUME X
FMC CORPORATION - MIDDLEPORT, NEW YORK

Northing Easting Elevation
Sample DescriptionBoring ID Survey Coordinates Date

Depth of 
Boring 
(feet)

R2d-WW40 1170829.58 1181328.56 534.03 4/21/2009 1.0' 0.0' - 0.8' Brown silt, some clay, trace fine to coarse sand, trace fine gravel, trace 
organics

0.8' - 1.0' Red/brown silty clay

R2d-X38 1170229.58 1181128.56 531.05 4/21/2009 1.0' 0.0' - 0.7' Dark brown silt, little clay, little fine sand, trace medium to coarse sand, 
trace organics

0.7' - 1.0' Brown - red/brown silty clay
R2d-X40 1170229.58 1181328.56 531.41 4/21/2009 1.0' 0.0' - 1.0' Brown silty clay, trace fine to medium sand, trace organics

R2d-YY38 1170629.58 1181128.56 532.21 4/21/2009 1.0' 0.0' - 1.0' Brown silt, little to some clay, trace fine sand, trace organics, damp

R2d-YY40 1170629.58 1181328.56 532.04 4/21/2009 1.0' 0.0' - 0.8' Brown silt, little fine sand, little clay, trace medium to coarse sand, trace 
organics

0.8' - 1.0' Red/brown silty clay
R2d-Z38 1170429.58 1181128.56 530.99 4/21/2009 1.0' 0.0' - 0.8' Brown silty clay, trace fine sand, trace organics

0.8' - 1.0' Red/brown silty clay
R2d-Z40 1170429.58 1181328.56 531.18 4/21/2009 1.0' 0.0' - 0.8' Brown silty clay, trace fine sand, trace organics, damp

0.8' - 1.0' Red/brown silty clay

R2e-T38 1169799.58 1181128.56 533.84 4/21/2009 1.0' 0.0' - 0.9' Brown silt, some fine sand, trace medium-coarse sand and fine gravel, 
damp

R2e-T40 1169799.58 1181328.56 531.38 4/21/2009 1.0' 0.0' - 0.8' Dark brown silt, some fine sand, trace medium-coarse sand and fine 
gravel, wet

0.8' - 1.0' Brown silty clay, damp
R2f-D38 1168126.80 1181128.56 535.47 4/23/2009 1.0' 0.0' - 0.7' Red/brown silty clay, trace fine sand, trace organics, damp

0.7' - 1.0' Red/brown silt, some fine sand, little clay, trace organics, damp

R2f-D40 1168125.66 1181328.56 534.61 4/23/2009 1.0' 0.0' - 0.8' Dark brown silt and fine sand, trace clay, trace medium to coarse sand, 
trace organics, damp

0.8' - 1.0' Brown, fine sand, some silt, trace medium to coarse sand, damp

R2f-F38 1168329.58 1181128.56 538.93 4/23/2009 1.0' 0.0' - 1.0' Brown silt, some fine sand, trace medium to coarse sand, little clay, 
trace organics, damp

R2f-F40 1168329.58 1181328.56 535.20 4/23/2009 1.0' 0.0' - 1.0' Brown silt, little clay, little fine sand, trace medium to coarse sand, trace 
organics

R2f-H38 1168529.58 1181128.56 536.78 4/23/2009 1.0' 0.0' - 0.75' Dark brown silt, little fine sand, trace clay, trace medium to coarse sand, 
trace organics, damp

0.75' - 1.0' Red/brown silty clay, trace fine sand 

R2f-H40 1168529.58 1181328.56 535.64 4/23/2009 1.0' 0.0' - 1.0' Dark brown silt, little fine sand, trace clay, trace medium to coarse sand, 
trace fine gravel, trace organics, damp

R2f-J38 1168729.58 1181128.56 540.96 4/23/2009 1.0' 0.0' - 1.0' Brown silt, little fine sand, trace medium to coarse sand, trace organics
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TABLE A-1
SOIL SAMPLING LOCATIONS STRATIGRAPHY

RCRA FACILITY INVESTIGATION REPORT - VOLUME X
FMC CORPORATION - MIDDLEPORT, NEW YORK

Northing Easting Elevation
Sample DescriptionBoring ID Survey Coordinates Date

Depth of 
Boring 
(feet)

R2f-J40 1168729.58 1181328.56 534.98 4/23/2009 1.0' 0.0' - 0.9' Dark brown silt, little to some fine sand, trace medium to coarse sand, 
trace organics, wet

R2f-L38 1168929.58 1181128.56 536.58 4/23/2009 1.0' 0.0' - 0.6' Dark brown silt, little fine sand, trace medium to coarse sand, trace 
organics, damp

0.6' - 1.0' Red/brown silty clay, trace fine to coarse sand

R2f-L40 1168929.58 1181328.56 531.87 4/23/2009 1.0' 0.0' - 1.0' Brown silt, little fine sand, trace medium to coarse sand, trace fine 
gravel, trace organics, damp

R2f-N38 1169129.58 1181128.56 538.31 4/23/2009 1.0' 0.0' - 0.85' Brown silt, little fine sand, trace medium to coarse sand, trace organics

0.85' - 1.0' Brown fine to medium gravel

R2f-N40 1169129.58 1181328.56 531.10 4/23/2009 1.0' 0.0' - 0.8' Brown silt, little fine sand, trace medium to coarse sand, trace organics, 
damp

0.8' - 1.0' Brown silt, little fine sand, trace medium to coarse sand, trace organics, 
little clay, damp

R2f-P38 1169329.58 1181128.56 534.21 4/23/2009 1.0' 0.0' - 0.7' Dark brown silt, little fine sand, trace medium to coarse sand, trace 
organics, damp

0.7' - 1.0' Brown silt and fine sand, trace medium to coarse sand, trace fine gravel

R2f-P40 1169329.58 1181328.56 531.30 4/23/2009 1.0' 0.0' - 0.7' Brown silt, little fine sand, trace medium to coarse sand, trace organics, 
damp

0.7' - 1.0' Red/brown silt, some fine sand, trace medium to coarse sand, damp

R2f-R38 1169529.58 1181128.56 533.41 4/23/2009 1.0' 0.0' - 1.0' Brown silt, little fine sand, trace medium to coarse sand, trace fine 
gravel, trace organics, damp

R2f-R40 1169529.58 1181328.56 530.89 4/23/2009 1.0' 0.0' - 0.8' Brown silt, little fine sand, trace medium to coarse sand, trace organics, 
damp

0.8' - 1.0' Red/brown silty clay, trace fine to coarse sand, damp

Note:
1.  Survey data are New York State Planar, North American Datum 1983 coordinates (NAD83); elevations to National Geodetic Vertical Datum 1929 (NGVD29).
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SOIL ARSENIC CONCENTRATIONS NORTH OF THE ERIE CANAL

RCRA FACILITY INVESTIGATION REPORT - VOLUME X
FMC CORPORATION - MIDDLEPORT, NEW YORK

Primary Duplicate Primary Duplicate
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

Property R2a
0 - 3 4/21/2009 11.1 -- -- -- 11.1
3 - 6 4/21/2009 13.5 -- 12.8 -- 13.2
6 - 9 4/21/2009 12.9 -- -- -- 12.9

9 - 12 4/21/2009 9.0 -- -- -- 9.0

0 - 3 4/21/2009 22.1 -- -- -- 22.1
3 - 6 4/21/2009 20.5 -- -- -- 20.5
6 - 9 4/21/2009 17.7 -- -- -- 17.7

9 - 12 4/21/2009 13.8 -- -- -- 13.8

0 - 3 4/21/2009 19.1 -- 17.5 -- 18.3
3 - 6 4/21/2009 20.9 -- -- -- 20.9
6 - 9 4/21/2009 11.0 -- -- -- 11.0

9 - 12 4/21/2009 5.7 -- -- -- 5.7

0 - 3 4/21/2009 23.8 -- -- -- 23.8
3 - 6 4/21/2009 23.1 -- -- -- 23.1
6 - 9 4/21/2009 18.3 -- -- -- 18.3

9 - 12 4/21/2009 6.4 -- -- -- 6.4

0 - 3 4/21/2009 19.9 -- -- -- 19.9
3 - 6 4/21/2009 16.2 12.2 -- -- 14.2
6 - 9 4/21/2009 5.1 -- -- -- 5.1

9 - 12 4/21/2009 2.7 -- -- -- 2.7

0 - 3 4/21/2009 36.0 -- -- -- 36.0
3 - 6 4/21/2009 37.2 -- -- -- 37.2
6 - 9 4/21/2009 49.3 -- -- -- 49.3

9 - 12 4/21/2009 26.1 -- -- -- 26.1

0 - 3 4/21/2009 36.9 -- -- -- 36.9
3 - 6 4/21/2009 39.7 -- -- -- 39.7
6 - 9 4/21/2009 24.0 -- 23.8 -- 23.9

9 - 12 4/21/2009 7.1 -- -- -- 7.1

0 - 3 4/21/2009 23.2 -- -- -- 23.2
3 - 6 4/21/2009 27.9 -- -- -- 27.9
6 - 9 4/21/2009 19.2 -- -- -- 19.2

9 - 12 4/21/2009 5.8 -- -- -- 5.8

0 - 3 4/21/2009 29.4 27.5 24.7 -- 27.2
3 - 6 4/21/2009 30.7 -- -- -- 30.7
6 - 9 4/21/2009 14.1 -- -- -- 14.1

9 - 12 4/21/2009 4.4 -- -- -- 4.4

0 - 3 4/21/2009 26.0 -- -- -- 26.0
3 - 6 4/21/2009 26.4 -- -- -- 26.4
6 - 9 4/21/2009 20.6 -- -- -- 20.6

9 - 12 4/21/2009 13.4 -- -- -- 13.4

R2a-PP9

R2a-PP11

R2a-PP13

R2a-PP15

R2a-PP17

R2a-PP19

R2a-PP21

R2a-PP23

R2a-PP25

R2a-PP27

TABLE A-2

Sample ID Sample Depth 
(inches)

Sample 
Date

Arsenic Results
FMC Samples NYSDEC Split Samples Combined 

Concentration 
(mg/kg)

10/5/2012
G:\Project Docs\Div20\lryfun - 11222\LAR12\FMC Middleport\RFI Vol X\Tables\3911211222_Table A2 A3 arsenic data.xlsx Page 1 of 3



SOIL ARSENIC CONCENTRATIONS NORTH OF THE ERIE CANAL

RCRA FACILITY INVESTIGATION REPORT - VOLUME X
FMC CORPORATION - MIDDLEPORT, NEW YORK

Primary Duplicate Primary Duplicate
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

TABLE A-2

Sample ID Sample Depth 
(inches)

Sample 
Date

Arsenic Results
FMC Samples NYSDEC Split Samples Combined 

Concentration 
(mg/kg)

0 - 3 4/21/2009 26.5 -- 23.1 -- 24.8
3 - 6 4/21/2009 26.2 -- -- -- 26.2
6 - 9 4/21/2009 15.2 -- -- -- 15.2

9 - 12 4/21/2009 6.8 -- -- -- 6.8

0 - 3 4/21/2009 22.1 -- -- -- 22.1
3 - 6 4/21/2009 22.5 -- -- -- 22.5
6 - 9 4/21/2009 14.7 -- -- -- 14.7

9 - 12 4/21/2009 5.3 -- -- -- 5.3

R2a-PP33 0 - 3 4/21/2009 5.3 -- -- -- 5.3
3 - 6 4/21/2009 8.6 -- 6.7 -- 7.7
6 - 9 4/21/2009 12.5 -- -- -- 12.5

9 - 12 4/21/2009 11.8 -- -- -- 11.8

Property R2b
0 - 3 4/21/2009 22.5 -- -- -- 22.5
3 - 6 4/21/2009 22.8 -- -- -- 22.8
6 - 9 4/21/2009 21.6 -- -- -- 21.6

9 - 12 4/21/2009 12.4 -- -- -- 12.4

0 - 3 4/21/2009 12.4 -- -- -- 12.4
3 - 6 4/21/2009 10.5 -- -- -- 10.5
6 - 9 4/21/2009 7.8 -- -- -- 7.8

9 - 12 4/21/2009 3.8 -- 3.6 2.7 3.4

0 - 3 4/21/2009 12.4 -- -- -- 12.4
3 - 6 4/21/2009 12.1 -- -- -- 12.1
6 - 9 4/21/2009 15.4 -- -- -- 15.4

9 - 12 4/21/2009 9.7 -- -- -- 9.7

0 - 3 4/21/2009 18.4 -- -- -- 18.4
3 - 6 4/21/2009 13.2 -- -- -- 13.2
6 - 9 4/21/2009 15.5 -- 12.5 -- 14.0

9 - 12 4/21/2009 6.3 -- -- -- 6.3

0 - 3 4/21/2009 16.7 -- -- -- 16.7
3 - 6 4/21/2009 17.6 -- -- -- 17.6
6 - 9 4/21/2009 16.9 -- -- -- 16.9

9 - 12 4/21/2009 10.1 -- -- -- 10.1

0 - 3 4/21/2009 24.5 21.9 -- -- 23.2
3 - 6 4/21/2009 24.0 -- 19.5 -- 21.8
6 - 9 4/21/2009 24.7 -- -- -- 24.7

9 - 12 4/21/2009 6.3 -- -- -- 6.3

R2b-NN21 0 - 3 4/21/2009 16.0 -- -- -- 16.0
3 - 6 4/21/2009 15.4 -- -- -- 15.4
6 - 9 4/21/2009 11.2 -- -- -- 11.2

9 - 12 4/21/2009 2.5 -- -- -- 2.5

R2a-PP31

R2b-NN9

R2b-NN11

R2b-NN13

R2b-NN15

R2b-NN17

R2b-NN19

R2a-PP29
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SOIL ARSENIC CONCENTRATIONS NORTH OF THE ERIE CANAL

RCRA FACILITY INVESTIGATION REPORT - VOLUME X
FMC CORPORATION - MIDDLEPORT, NEW YORK

Primary Duplicate Primary Duplicate
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

TABLE A-2

Sample ID Sample Depth 
(inches)

Sample 
Date

Arsenic Results
FMC Samples NYSDEC Split Samples Combined 

Concentration 
(mg/kg)

Property R2c
0 - 3 4/21/2009 23.3 -- 20.5 -- 21.9
3 - 6 4/21/2009 24.9 -- -- -- 24.9
6 - 9 4/21/2009 26.1 -- -- -- 26.1

9 - 12 4/21/2009 30.0 -- -- -- 30.0

0 - 3 4/21/2009 16.5 -- -- -- 16.5
3 - 6 4/21/2009 19.7 -- -- -- 19.7
6 - 9 4/21/2009 22.0 -- -- -- 22.0

9 - 12 4/21/2009 4.4 -- -- -- 4.4

0 - 3 4/21/2009 13.9 -- -- -- 13.9
3 - 6 4/21/2009 15.0 -- -- -- 15.0
6 - 9 4/21/2009 14.0 11.1 -- -- 12.6

9 - 12 4/21/2009 10.8 -- 5.8 -- 8.3

0 - 3 4/21/2009 15.5 -- -- -- 15.5
3 - 6 4/21/2009 13.7 -- -- -- 13.7
6 - 9 4/21/2009 6.8 -- -- -- 6.8

9 - 12 4/21/2009 2.1 -- -- -- 2.1

0 - 3 4/21/2009 15.3 11.5 -- -- 13.4
3 - 6 4/21/2009 17.1 -- -- -- 17.1
6 - 9 4/21/2009 9.9 -- -- -- 9.9

9 - 12 4/21/2009 3.7 -- -- -- 3.7

R2c-NN33 0 - 3 4/21/2009 14.3 J -- -- -- 14.3
3 - 6 4/21/2009 12.6 J -- -- -- 12.6
6 - 9 4/21/2009 13.9 J -- -- -- 13.9

9 - 12 4/21/2009 11.9 J -- -- -- 11.9

Notes:

5.  Data Qualifier:  J = Positively identified, but concentration is estimated.

7.  Combined concentrations greater than 20.0 mg/kg are shaded pink. 

     the course of the sampling event.  NYSDEC split samples were collected at a rate of approximately 10%.   

6.  Combined concentration is the arithmetic average of all primary, duplicate and split sample results.  

1.  Arsenic results are presented in milligrams per kilogram (mg/kg); equivalent to parts per million (ppm).
2.  FMC primary samples represent the results of the initial sample collected at that specific location and depth interval.  
3.  FMC duplicate samples were collected at the same time as the primary sample to verify that the sample collection and
     analysis methods produced consistent results.  The duplicate samples were collected at a rate of approximately 5% 
     (i.e., 1 for every 20 FMC primary samples collected).  This rate is averaged over the entire event.
4.  NYSDEC split samples were collected to verify that sample collection and analysis procedures were not biased over

R2c-NN31

R2c-NN23

R2c-NN25

R2c-NN27

R2c-NN29

10/5/2012
G:\Project Docs\Div20\lryfun - 11222\LAR12\FMC Middleport\RFI Vol X\Tables\3911211222_Table A2 A3 arsenic data.xlsx Page 3 of 3



SOIL ARSENIC CONCENTRATIONS EAST OF THE COUNTY LINE

RCRA FACILITY INVESTIGATION REPORT - VOLUME X
FMC CORPORATION - MIDDLEPORT, NEW YORK

Primary Duplicate Primary Duplicate
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

Property R2d
0 - 3 4/21/2009 17.1 J -- -- -- 17.1
3 - 6 4/21/2009 18.1 J -- -- -- 18.1
6 - 9 4/21/2009 15.3 J -- -- -- 15.3

9 - 12 4/21/2009 5.2 J -- -- -- 5.2

0 - 3 4/21/2009 16.4 J -- 17.4 -- 16.9
3 - 6 4/21/2009 20.0 J -- -- -- 20.0
6 - 9 4/21/2009 16.3 J -- -- -- 16.3

9 - 12 4/21/2009 3.6 J -- -- -- 3.6

0 - 3 4/21/2009 14.4 -- -- -- 14.4
3 - 6 4/21/2009 16.3 -- -- -- 16.3
6 - 9 4/21/2009 15.6 -- -- -- 15.6

9 - 12 4/21/2009 19.7 -- -- -- 19.7

0 - 3 4/21/2009 15.2 -- -- -- 15.2
3 - 6 4/21/2009 14.8 -- -- -- 14.8
6 - 9 4/21/2009 13.2 -- -- -- 13.2

9 - 12 4/21/2009 5.7 -- -- -- 5.7

0 - 3 4/21/2009 13.7 J 13.1 -- -- 13.4
3 - 6 4/21/2009 20.3 J -- -- -- 20.3
6 - 9 4/21/2009 13.4 J -- 14.2 -- 13.8

9 - 12 4/21/2009 4.5 J -- -- -- 4.5

0 - 3 4/21/2009 18.8 J -- -- -- 18.8
3 - 6 4/21/2009 14.1 J -- -- -- 14.1
6 - 9 4/21/2009 11.3 J -- -- -- 11.3

9 - 12 4/21/2009 4.9 J -- -- -- 4.9

0 - 3 4/21/2009 16.5 J -- 13.9 -- 15.2
3 - 6 4/21/2009 18.2 J 17.7 -- -- 18.0
6 - 9 4/21/2009 11.0 J -- -- -- 11.0

9 - 12 4/21/2009 6.7 J -- -- -- 6.7

0 - 3 4/21/2009 16.3 -- -- -- 16.3
3 - 6 4/21/2009 13.5 -- -- -- 13.5
6 - 9 4/21/2009 16.7 -- -- -- 16.7

9 - 12 4/21/2009 5.7 -- -- -- 5.7

0 - 3 4/21/2009 15.8 J -- -- -- 15.8
3 - 6 4/21/2009 15.1 J -- -- -- 15.1
6 - 9 4/21/2009 12.5 J -- -- -- 12.5

9 - 12 4/21/2009 4.1 J -- -- -- 4.1

R2d-Z40 0 - 3 4/21/2009 10.0 J -- -- -- 10.0
3 - 6 4/21/2009 14.0 J -- -- -- 14.0
6 - 9 4/21/2009 6.8 J -- 5.5 -- 6.2

9 - 12 4/21/2009 3.3 J -- -- -- 3.3

R2d-V38

R2d-V40

R2d-WW38

R2d-WW40

R2d-X38

R2d-X40

R2d-YY38

R2d-YY40

R2d-Z38

TABLE A-3

Sample ID Sample Depth 
(inches)

Sample 
Date

Arsenic Results
FMC Samples NYSDEC Split Samples Combined 

Concentration 
(mg/kg)
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SOIL ARSENIC CONCENTRATIONS EAST OF THE COUNTY LINE

RCRA FACILITY INVESTIGATION REPORT - VOLUME X
FMC CORPORATION - MIDDLEPORT, NEW YORK

Primary Duplicate Primary Duplicate
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

TABLE A-3

Sample ID Sample Depth 
(inches)

Sample 
Date

Arsenic Results
FMC Samples NYSDEC Split Samples Combined 

Concentration 
(mg/kg)

Property R2e
0 - 3 4/21/2009 33.6 J 27.9 -- -- 30.8
3 - 6 4/21/2009 34.5 J -- 26.5 -- 30.5
6 - 9 4/21/2009 12.5 J -- -- -- 12.5

9 - 12 4/21/2009 8.1 J -- -- -- 8.1

R2e-T40 0 - 3 4/21/2009 34.6 J -- -- -- 34.6
3 - 6 4/21/2009 26.8 J -- -- -- 26.8
6 - 9 4/21/2009 15.9 J -- -- -- 15.9

9 - 12 4/21/2009 7.2 J -- -- -- 7.2

Property R2f
0 - 3 4/23/2009 10.1 -- -- -- 10.1
3 - 6 4/23/2009 6.7 -- -- -- 6.7
6 - 9 4/23/2009 4.1 -- -- -- 4.1

9 - 12 4/23/2009 3.5 -- -- -- 3.5

0 - 3 4/23/2009 23.8 -- -- -- 23.8
3 - 6 4/23/2009 10.6 -- -- -- 10.6
6 - 9 4/23/2009 10.7 -- -- -- 10.7

9 - 12 4/23/2009 4.1 -- -- -- 4.1

0 - 3 4/23/2009 12.6 -- -- -- 12.6
3 - 6 4/23/2009 17.2 -- -- -- 17.2
6 - 9 4/23/2009 11.0 -- -- -- 11.0

9 - 12 4/23/2009 13.3 -- -- -- 13.3

0 - 3 4/23/2009 13.6 -- -- -- 13.6
3 - 6 4/23/2009 14.7 14.7 -- -- 14.7
6 - 9 4/23/2009 15.6 -- -- -- 15.6

9 - 12 4/23/2009 13.5 -- -- -- 13.5

0 - 3 4/23/2009 15.2 -- -- -- 15.2
3 - 6 4/23/2009 16.9 -- -- -- 16.9
6 - 9 4/23/2009 16.8 -- -- -- 16.8

9 - 12 4/23/2009 6.6 -- -- -- 6.6

0 - 3 4/23/2009 11.1 -- -- -- 11.1
3 - 6 4/23/2009 12.5 -- 16.0 -- 14.3
6 - 9 4/23/2009 13.6 -- -- -- 13.6

9 - 12 4/23/2009 7.5 -- -- -- 7.5

0 - 3 4/23/2009 36.1 -- -- -- 36.1
3 - 6 4/23/2009 19.6 -- -- -- 19.6
6 - 9 4/23/2009 17.0 -- -- -- 17.0

9 - 12 4/23/2009 14.8 -- -- -- 14.8

0 - 3 4/23/2009 15.9 -- -- -- 15.9
3 - 6 4/23/2009 17.3 -- -- -- 17.3
6 - 9 4/23/2009 12.0 -- -- -- 12.0

9 - 12 4/23/2009 8.9 -- -- -- 8.9

R2f-D40

R2f-F38

R2f-F40

R2f-H38

R2f-H40

R2f-J38

R2f-J40

R2f-D38

R2e-T38
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SOIL ARSENIC CONCENTRATIONS EAST OF THE COUNTY LINE

RCRA FACILITY INVESTIGATION REPORT - VOLUME X
FMC CORPORATION - MIDDLEPORT, NEW YORK

Primary Duplicate Primary Duplicate
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

TABLE A-3

Sample ID Sample Depth 
(inches)

Sample 
Date

Arsenic Results
FMC Samples NYSDEC Split Samples Combined 

Concentration 
(mg/kg)

0 - 3 4/23/2009 19.0 22.5 -- -- 20.8
3 - 6 4/23/2009 22.4 -- 19.9 -- 21.2
6 - 9 4/23/2009 9.5 -- -- -- 9.5

9 - 12 4/23/2009 5.2 -- -- -- 5.2

0 - 3 4/23/2009 16.8 -- -- -- 16.8
3 - 6 4/23/2009 18.6 -- -- -- 18.6
6 - 9 4/23/2009 17.6 -- -- -- 17.6

9 - 12 4/23/2009 19.4 -- -- -- 19.4

0 - 3 4/23/2009 22.4 -- -- -- 22.4
3 - 6 4/23/2009 19.5 -- -- -- 19.5
6 - 9 4/23/2009 9.2 -- -- -- 9.2

9 - 12 4/23/2009 14.5 -- -- -- 14.5

0 - 3 4/23/2009 17.6 -- -- -- 17.6
3 - 6 4/23/2009 17.4 -- -- -- 17.4
6 - 9 4/23/2009 14.1 -- 12.1 -- 13.1

9 - 12 4/23/2009 6.0 -- -- -- 6.0

0 - 3 4/23/2009 19.8 -- 18.4 -- 19.1
3 - 6 4/23/2009 20.2 -- -- -- 20.2
6 - 9 4/23/2009 23.1 -- -- -- 23.1

9 - 12 4/23/2009 5.9 -- -- -- 5.9

0 - 3 4/23/2009 17.6 -- -- -- 17.6
3 - 6 4/23/2009 22.3 -- -- -- 22.3
6 - 9 4/23/2009 9.0 -- -- -- 9.0

9 - 12 4/23/2009 4.4 -- -- -- 4.4

0 - 3 4/23/2009 20.9 -- -- -- 20.9
3 - 6 4/23/2009 22.4 -- -- -- 22.4
6 - 9 4/23/2009 20.1 -- -- -- 20.1

9 - 12 4/23/2009 8.0 -- -- -- 8.0

R2f-R40 0 - 3 4/23/2009 19.0 -- -- -- 19.0
3 - 6 4/23/2009 17.4 19.1 -- -- 18.3
6 - 9 4/23/2009 11.0 -- -- -- 11.0

9 - 12 4/23/2009 3.2 -- 2.1 -- 2.7

Notes:

5.  Data Qualifier:  J = Positively identified, but concentration is estimated.

7.  Combined concentrations greater than 20.0 mg/kg are shaded pink. 

     (i.e., 1 for every 20 FMC primary samples collected).  This rate is averaged over the entire event.
4.  NYSDEC split samples were collected to verify that sample collection and analysis procedures were not biased over
     the course of the sampling event.  NYSDEC split samples were collected at a rate of approximately 10%.   

6.  Combined concentration is the arithmetic average of all primary, duplicate and split sample results.  

R2f-P40

R2f-R38

1.  Arsenic results are presented in milligrams per kilogram (mg/kg); equivalent to parts per million (ppm).
2.  FMC primary samples represent the results of the initial sample collected at that specific location and depth interval.  
3.  FMC duplicate samples were collected at the same time as the primary sample to verify that the sample collection and
     analysis methods produced consistent results.  The duplicate samples were collected at a rate of approximately 5% 

R2f-P38

R2f-L38

R2f-L40

R2f-N38

R2f-N40
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Appendix B 

Background Levels of Arsenic in Middleport Soil 

 

 

Contents: 

Table B-1  Soil Arsenic Data from 2001-2003 Gasport Background Study 

Table B-2  Summary of Soil Arsenic Concentrations by Property Type/Usage from 
2001-2003 Gasport Background Study 

Table B-3  Summary of Estimated Middleport Soil Arsenic Background 
Concentrations 

Figure B-1  2002-2003 Gasport Background Soil Sampling Locations 
 



 

Primary Duplicate Agency 
Split

Other Combined

Wooded-Agricultural Crop Field Ca CA-1A 0-3 56.7 56.7
Wooded-Agricultural Crop Field Ca CA-1B 0-3 4.9 4.9
Wooded-Agricultural Crop Field Ca CA-2A 0-3 5.2 5.2
Wooded-Agricultural Crop Field Ca CA-2B 0-3 4.1 4.1
Wooded-Agricultural Crop Field Ca CA-3A 0-3 5 4.6 4.8
Wooded-Agricultural Crop Field Ca CA-3B 0-3 3.5 3.5
Wooded-Agricultural Crop Field Ca CA-4A 0-3 33.5 31.1 32.3
Wooded-Agricultural Crop Field Ca CA-4B 0-3 7.1 7.1
Wooded-Agricultural Crop Field Cc CC-1A 0-3 3.2 3.2
Wooded-Agricultural Crop Field Cc CC-1B 0-3 3 J 3
Wooded-Agricultural Crop Field Cc CC-2A 0-3 3.3 3.1 3.2
Wooded-Agricultural Crop Field Cc CC-2B 0-3 2.9 J 2.9
Wooded-Agricultural Crop Field Cc CC-3A 0-3 3.2 3.2
Wooded-Agricultural Crop Field Cc CC-3B 0-3 2.3 J 2.3
Wooded-Agricultural Crop Field Cc CC-4A 0-3 3.2 3.2
Wooded-Agricultural Crop Field Cc CC-4B 0-3 4.4 J 4.4
Wooded-Agricultural Crop Field Cd CD-1A 0-3 4.1 3.5 3.8
Wooded-Agricultural Crop Field Cd CD-1B 0-3 5.1 J 5.1
Wooded-Agricultural Crop Field Cd CD-2A 0-3 9.8 9.8
Wooded-Agricultural Crop Field Cd CD-2B 0-3 11.9 J 11.9
Wooded-Agricultural Crop Field Cd CD-3A 0-3 3.7 3.7
Wooded-Agricultural Crop Field Cd CD-3B 0-3 4.4 J 4.4
Wooded-Agricultural Crop Field Cd CD-4A 0-3 9.4 9.4
Wooded-Agricultural Crop Field Cd CD-4B 0-3 8.4 J 8.4
Wooded-Agricultural Crop Field Ce CE-1A 0-3 3.4 3.4
Wooded-Agricultural Crop Field Ce CE-1B 0-3 4.7 J 4.7
Wooded-Agricultural Crop Field Ce CE-2A 0-3 4.6 4.6
Wooded-Agricultural Crop Field Ce CE-2B 0-3 3.4 J 3.4
Wooded-Agricultural Crop Field Ce CE-3A 0-3 4.2 4.2
Wooded-Agricultural Crop Field Ce CE-3B 0-3 4.1 J 4.1
Wooded-Agricultural Crop Field Ce CE-4A 0-3 3.7 2.8 3.3
Wooded-Agricultural Crop Field Ce CE-4B 0-3 4 J 4
Wooded-Agricultural Crop Field Ch CH-1A 0-3 3.3 3.3
Wooded-Agricultural Crop Field Ch CH-1B 0-3 5.3 J 5.3
Wooded-Agricultural Crop Field Ch CH-2A 0-3 5.5 5.5
Wooded-Agricultural Crop Field Ch CH-2B 0-3 36.9 J 36.9
Wooded-Agricultural Crop Field Ch CH-3A 0-3 54.4 52.6 53.5
Wooded-Agricultural Crop Field Ch CH-3B 0-3 5.3 J 5.3
Wooded-Agricultural Crop Field Ch CH-4A 0-3 7.7 7.7
Wooded-Agricultural Crop Field Ch CH-4B 0-3 3.3 J 3.3
Wooded-Agricultural Wooded Wd WD-1A 0-3 6.9 6.9 6.9
Wooded-Agricultural Wooded Wd WD-1B 0-3 3.3 J 3.3
Wooded-Agricultural Wooded Wd WD-2A 0-3 7.9 7.3 7.6
Wooded-Agricultural Wooded Wd WD-2B 0-3 6.7 J 6.7
Wooded-Agricultural Wooded Wd WD-3A 0-3 8.8 8.8
Wooded-Agricultural Wooded Wd WD-3B 0-3 8.1 J 8.1
Wooded-Agricultural Wooded Wd WD-4A 0-3 5.1 5.1
Wooded-Agricultural Wooded Wd WD-4B 0-3 7.2 J 7.2
Wooded-Agricultural Wooded We WE-1A 0-3 4.2 4.2
Wooded-Agricultural Wooded We WE-1B 0-3 4.7 4.7
Wooded-Agricultural Wooded We WE-2A 0-3 5.2 5.2
Wooded-Agricultural Wooded We WE-2B 0-3 3.2 3.2
Wooded-Agricultural Wooded We WE-3A 0-3 4.7 3.8 4.3
Wooded-Agricultural Wooded We WE-3B 0-3 4 4
Wooded-Agricultural Wooded We WE-4A 0-3 3.7 3.7
Wooded-Agricultural Wooded We WE-4B 0-3 3.4 3.4

Commercial-Indsutrial Commercial Bb BB-1A 0-3 2.4 J 6.1 J 2.3 2.2 3.3
Commercial-Indsutrial Commercial Bb BB-2A 0-3 4.6 4.6
Commercial-Indsutrial Commercial Bb BB-3A 0-3 5.2 5.2
Commercial-Indsutrial Commercial Bf BF-1A 0-3 7.5 7.5

TABLE B-1
SOIL ARSENIC DATA FROM 2001-2003 GASPORT BACKGROUND STUDY

RCRA FACILITY INVESTIGATION REPORT - VOLUME X
FMC CORPORATION - MIDDLEPORT, NEW YORK

Property Group Land Use Type Property 
ID

Sample 
Location

Depth 
(inches)

Arsenic Concentration (mg/kg)
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Primary Duplicate Agency 
Split

Other Combined

TABLE B-1
SOIL ARSENIC DATA FROM 2001-2003 GASPORT BACKGROUND STUDY

RCRA FACILITY INVESTIGATION REPORT - VOLUME X
FMC CORPORATION - MIDDLEPORT, NEW YORK

Property Group Land Use Type Property 
ID

Sample 
Location

Depth 
(inches)

Arsenic Concentration (mg/kg)

Commercial-Indsutrial Commercial Bf BF-2A 0-3 9.9 2.9 6.4
Commercial-Indsutrial Commercial Bf BF-3A 0-3 13.2 13.2
Commercial-Indsutrial Industrial Ia IA-1A 0-3 33.5 32.1 32.8
Commercial-Indsutrial Industrial Ia IA-2A 0-3 26.1 26.1
Commercial-Indsutrial Industrial Ia IA-3A 0-3 3.5 3.1 3.3
Commercial-Indsutrial Industrial Ib IB-1A 0-3 12.5 12.5
Commercial-Indsutrial Industrial Ib IB-2A 0-3 20.4 20.8 20.6
Commercial-Indsutrial Industrial Ib IB-3A 0-3 4.9 4.9

Residential-Public Residential Ra RA-1A 0-3 6.3 6.3
Residential-Public Residential Ra RA-2A 0-3 17.4 12.5 15
Residential-Public Residential Ra RA-3A 0-3 4.5 4.5
Residential-Public Residential Rb RB-1A 0-3 16.7 3.5 10.1
Residential-Public Residential Rb RB-2A 0-3 11.6 11.6
Residential-Public Residential Rb RB-3A 0-3 12.8 12.8
Residential-Public Residential Rc RC-1A 0-3 8.7 7.2 8
Residential-Public Residential Rc RC-2A 0-3 9.5 9.5
Residential-Public Residential Rc RC-3A 0-3 9.9 9.9
Residential-Public Residential Re RE-1A 0-3 5.7 5.7
Residential-Public Residential Re RE-2A 0-3 7.7 7.7
Residential-Public Residential Re RE-3A 0-3 18.6 20.3 19.5
Residential-Public Residential Rf RF-1A 0-3 14.7 14.3 14.5
Residential-Public Residential Rf RF-2A 0-3 21.2 21.2
Residential-Public Residential Rf RF-3A 0-3 14.5 14.5
Residential-Public Residential Rg RG-1A 0-3 7.3 7.3
Residential-Public Residential Rg RG-2A 0-3 5.6 5.6
Residential-Public Residential Rg RG-3A 0-3 8 7.3 7.7
Residential-Public Residential Rh RH-1A 0-3 4.6 3.9 4.2 4.2
Residential-Public Residential Rh RH-2A 0-3 20.3 J 20.3
Residential-Public Residential Rh RH-3A 0-3 9.1 9.1
Residential-Public School Sa SA-1A 0-3 4.2 4.3 3.3 3.5 3.8
Residential-Public School Sa SA-2A 0-3 3.3 3.3

Orchard Orchard Oa OA-1A 0-3 14.7 14.7
Orchard Orchard Oa OA-2A 0-3 8.8 8 8.4
Orchard Orchard Oa OA-3A 0-3 27.8 27.8
Orchard Orchard Oa OA-4A 0-3 10.4 10.4
Orchard Orchard Ob OB-1A 0-3 3.8 3.7 3.8
Orchard Orchard Ob OB-2A 0-3 40.4 45.9 43.2
Orchard Orchard Ob OB-3A 0-3 4.6 4.6
Orchard Orchard Ob OB-4A 0-3 3.1 3.1
Orchard Orchard Od OD-1A 0-3 130 129 105 121
Orchard Orchard Od OD-2A 0-3 81.9 81.9
Orchard Orchard Od OD-3A 0-3 24.5 24.5
Orchard Orchard Od OD-4A 0-3 56.3 56.3

Notes:
1.  All samples collected in May 2002 during the Gasport Background Study.  
2.  Approximate locations of properties sampled shown on Figure B-1 of this Volume X of the RFI Report. 
3.  Results reported in Development of Arsenic Background in Middleport Soil (CRA 2003). 
4.  The combined result is the arithmetic average of all values reported for any primary field sample, field duplicate sample, 
     Agency split sample, and additional other samples collected.  
5.  J = Associated value is estimated. 

10/5/2012
G:\Project Docs\Div20\lryfun - 11222\LAR12\FMC Middleport\RFI Vol X\Tables\3911211222_Table B-1 gasport data.xls Page 2 of 2



TABLE B-2
SUMMARY OF SOIL ARSENIC CONCENTRATIONS BY PROPERTY TYPE/USAGE FROM 2001-2003 GASPORT BACKGROUND STUDY

RCRA FACILITY INVESTIGATION REPORT - VOLUME X
FMC CORPORATION - MIDDLEPORT, NEW YORK

Number of 
Samples Range Mean 95% UCL 95th 

Percentile
98th 

Percentile

Orchard Land 
(3 Orchards) 12 3.1 to 121.3 33.3 63.5 99.6 112.6

Wooded or Overgrown Land and Agricultural 
Crop Field Land (2 Wooded, 5 Crop Fields)

     Including 4 potential statistical outliers 56 3.1 to 56.7 7.9 14.2 33.5 51.8

     Excluding 4 potential statistical outliers 52 3.1 to 11.9 5.0 5.5 9.1 9.8

Commercial and Industrial Land 
(2 Business and 2 Industrial Properties) 12 2.2 to 32.8 11.7 18.4 29.1 31.3

Residential and Public Land 
(7 Residential Properties, 1 School) 23 3.3 to 21.1 10.1 12.0 20.2 20.7

The 2001-2003 Gasport Background Study generated total arsenic data for 103 surface soil samples (0 - 3-inch depth interval) collected from 
four major property types/usage groups.  An analysis for potential statistical outliers identified four points in the wooded/overgrown/agricultural 
crop field land group.

Major Property Type/Usage

Note:  95% UCL = 95% Upper Confidence Limit on the Mean

Arsenic Concentrations (mg/kg)
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TABLE B-3
SUMMARY OF ESTIMATED MIDDLEPORT SOIL ARSENIC BACKGROUND CONCENTRATIONS

RCRA FACILITY INVESTIGATION REPORT - VOLUME X
FMC CORPORATION - MIDDLEPORT, NEW YORK

Excluding 
Potential 
Outliers(2)

N=99 
(mg/kg)

Including 
Potential 
Outliers(3)

N=103 
(mg/kg)

Excluding 
Potential 
Outliers(2)

N=99 
(mg/kg)

Including 
Potential 
Outliers(3)

N=103 
(mg/kg)

Excluding 
Potential 
Outliers(2)

N=99 
(mg/kg)

Including 
Potential 
Outliers(3)

N=103 
(mg/kg)

Excluding 
Potential 
Outliers(2)

N=99 
(mg/kg)

Including 
Potential 
Outliers(3)

N=103 
(mg/kg)

8.1 9.7 8.7 12 19 22 28 30

13 14 19 19 39 40 76 75

9.3 11 13 14 23 25 40 41

See Notes on Page 2. 

95th Percentile 98th PercentileWeighted Mean 95% UCL on             
Weighted Mean

Time-Weighted Alternative7, 8

Updated 2001 Gasport Work Plan6, 8

2001 Gasport Work Plan4, 5

Property Type/Usage Weighting Factor 
Calculation Method1
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TABLE B-3
SUMMARY OF ESTIMATED MIDDLEPORT SOIL ARSENIC BACKGROUND CONCENTRATIONS

RCRA FACILITY INVESTIGATION REPORT - VOLUME X
FMC CORPORATION - MIDDLEPORT, NEW YORK

Notes:

1.

2.

3.

4.

5.

6.

7.

8. The Agencies have not accepted the statistical values from the Updated 2001 Work Plan or the Time-Weighted Alternative presented in the second and third 
rows, for reasons explained in their March 10, 2008 letter.

The Agencies selected 20 mg/kg arsenic (based on the weighted 95th percentile of the 2003 Gasport Background Study soil data, using the 2001 Gasport 
Work Plan calculation method) as the delineation criterion for FMC-related arsenic in Middleport soils for the purposes of the RFI, with consideration given to 
other factors that could influence potential historical air deposition and stormwater flow.  

The Updated 2001 Gasport Work Plan arsenic values were calculated using revised property type/usage group weighting factors.  The revised property 
type/usage group weighting factors were calculated as specified in the 2001 Gasport Work Plan and are time-weighted, with cumulative orchard areas within 
two time periods (1931-1958 and 1968-1978), based on aerial photos provided in the 1999 Draft RFI Report and eight additional aerial photos.  The revised 
property type/usage group weighting factors and the calculated arsenic values are presented in Appendix 6B of RFI Report Volume I – Background and 
Related Information [RFI Report Volume I].  

The Time Weighted Alternative arsenic values were calculated using revised property type/usage group weighting factors.  The revised property type/usage 
group weighting factors are time-weighted based on the individual dates of each aerial photo used. The aerial photos used include those provided in the 1999 
Draft RFI Report and eight additional photos.  The revised property type/usage group weighting factors and the calculated arsenic values are presented in 
Appendix 6B of RFI Report Volume I.  

Calculated concentrations in this column are based on the 2003 Gasport Background Study data, excluding 4 potential outliers (total sample size = 99).

Calculated concentrations in this column are based on the 2003 Gasport Background Study data, including 4 potential outliers (total sample size = 103).

The Middleport background soil arsenic concentrations presented in this table are statistical values that were calculated using property type/usage group 
weighting factors (i.e., percentages) derived for the Middleport study area.  The property type/usage groups are defined in the NYSDEC document entitled 
“Program to Determine Extent of FMC-Related Arsenic Contamination in Middleport - Part A - Work Plan for Development of Arsenic Background in 
Middleport Soil” (Agencies, September 2001) [2001 Gasport Work Plan].  The statistical values are calculated based on the soil arsenic data for different 
property types/usages presented in the report entitled "Development of Arsenic Background in Middleport Soil" [2003 Gasport Background Study Report]; the 
data are also provided in Appendix B (Table B-1) of this Volume X of the RFI Report. 

The 2001 Gasport Work Plan arsenic values were calculated using property type/usage group weighting factors specified in the 2001 Gasport Work Plan that 
are time-weighted, with cumulative orchard areas within two time periods (1931-1958 and 1968-1978), based on aerial photos provided in the Draft RCRA 
Facility Investigation (RFI) Report (CRA, January 1999) [1999 Draft RFI Report].  The calculated arsenic values are presented in the 2003 Gasport 
Background Study Report, with the exception of the 98th percentile values, which were subsequently added in early 2011 in response to the Agencies' 
comments on the Draft CMS Report for the Suspected Air Deposition and Culvert 105 Study Areas. 
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Appendix C 

Agencies’ Findings Regarding Historical Drainage to Culvert 104 
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Agencies’ Letter Dated January 25, 2006, with Enclosure No. 4 

Agencies’ Letter Dated August 31, 2005, with Enclosure No. 3 
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