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C.T. MALE ASSOCIATES 
INTRODUCTION AND BACKGROUND 

1.1 Introduction 

The New York State Department of Environmental Conservation (NYSDEC) has 
requested a regional air deposition study in the Hoosick Falls area to evaluate the 
potential for per- and polyfluoroalkyl substances (PFAS), and specifically 
perfluorooctanoic acid (PFOA), to be dispersed in the environment through the air 
deposition pathway. This Regional Air Deposition Study Work Plan (Work Plan) has 
been prepared to address this request. Given that there are several facilities associated 
with numerous owners and operators in the Hoosick Falls area which utilized PFAS-
containing material, this Work Plan is not associated with any single facility or party. This 
study will be used to supplement and inform investigations for multiple NYSDEC Class 2 
and/or Class P sites in the Hoosick Falls area.  

This Work Plan has been prepared in accordance with NYSDEC Order on Consent and 
Administrative Settlement between Saint-Gobain Performance Plastics, Honeywell 
International (the Companies), and NYSDEC (Index No. CO 4-20160212-18), dated June 
3, 2016, and DER-10 – Technical Guidance for Site Investigation and Remediation. 

1.2 Work Plan Format 

This Work Plan has been prepared to provide a background on the Hoosick Falls area 
and the conceptual site model (CSM) for air deposition (remainder of Section 1), a review 
of existing shallow soil data (Section 2), a proposed scope of work for additional data 
collection (Section 3), and a summary of how data collected as part of this Work Plan will 
be evaluated (Section 4). Overall, the objective of the data collection and evaluation efforts 
described in this Work Plan is to determine if potential impacts from PFAS air deposition 
are observable and consistent with an air deposition CSM in representative surface soils 
in the Hoosick Falls area.  Additionally, this Work Plan is designed to prioritize the initial 
phases of field activities to expedite the onset of soil sample collection and analysis.  

1.3 Study Area Background and Physical Setting 

The Village of Hoosick Falls (the Village), which is approximately centered in the Town 
of Hoosick, is situated in northeastern Rensselaer County, New York (Figure 1). The 
Village is divided by the Hoosic River, which flows generally south to north in the region. 
Approximately three-quarters of the Village lies east of the Hoosic River. Ground surface 
elevations are generally lowest (approximately 450 feet above mean sea level) near the 
river and increase with distance away from the river and out of the river valley, with 
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more than 500 feet of difference between the river and the surrounding uplands 
(Figure 2). 

The Village was founded in 1927 and the area has a history of manufacturing since the 
late 1800s. Several facilities in the Hoosick Falls area reportedly utilized PFAS-containing 
material in certain of their historical manufacturing processes (see Figure 3). Products 
manufactured in the Hoosick Falls area include: plastics, polytetrafluoroethylene (PTFE) 
tape and parts, flexible films, foils, flexible laminates, circuit board materials, coated 
fabrics, specialty papers, fiber composite materials, and a variety of PTFE coated 
products. 

PFAS-related investigations are ongoing and at various stages at a number of 
manufacturing facilities in Hoosick Falls (NYSDEC, 2019). The manufacturing processes 
used to apply PTFE coatings potentially generated PFAS emissions during sintering or 
drying of the PTFE. Several facilities, including the John Street Site, McCaffrey Street Site, 
Liberty Street Site, and Interface Solutions sites are understood to have applied PTFE 
coatings at certain times based on review of publicly available site documents and 
information. The operational timeline for these facilities varies, but certain PTFE coating 
processes in Hoosick Falls may have begun as early as the late 1950’s and continued 
beyond 2000. The phasing out of PFOA production in the United States began in 2006 
(USEPA, 2017). 

Other facilities being investigated for PFAS in Hoosick Falls (NYSDEC, 2019), include the 
River Road Site, Mechanic Street Site, First Street Site and the Church Street Site. 

In addition to the manufacturing facilities (Figure 3), other potential sources for release 
of PFAS to the environment in the area include:  
the municipal water supply prior to installation of a granular activated carbon filtration 
system in 2016; 
private septic systems receiving municipal water prior to installation of the 
aforementioned filtration system; 
the municipal sewer system which transmitted sewage from industrial facilities and 
residences in the Village;  
water pumped from private wells with concentrations of PFAS and private septic systems 
at locations with such wells; 
the Village landfill, which received waste containing PFAS from industrial sources and 
or consumer products for many years (TRC, 2019); 
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general consumer usage of products for which PFAS is/was a component; and  
areas of unregulated dumping (both known and unknown).  

Beyond Hoosick Falls, PFAS have been used in the manufacture of many commercial 
materials for industrial and consumer use, including stain-resistant 
carpeting/furniture/upholstery, non-stick cookware, food package coatings, aqueous 
fire-fighting foams (AFFFs), moisture-resistant breathable fabrics, concrete and rock 
sealants, electrical capacitors, dyes, paints and coatings, batteries, photographic films, 
printing inks, herbicide and pesticide formulations, car wash surfactants, and as a vapor 
suppressor in metal plating processes (Kissa, 2001; 3M, 1999; Knepper and Langue, 2012). 
These substances are ubiquitous in most households and consequently are found in 
municipal waste streams and in most landfills (Busch et al., 2009; MPCA, 2009). They 
have also been found in biosolids (in part from municipal sewer sludge, e.g. Sepulvado 
et al., 2011) used as amendments to soil in agricultural and landscaping applications, 
including gravel pit reclamation (NEBRA, 2014). 

1.4 Air Deposition Conceptual Site Model 

The pattern and magnitude of air deposition resulting from industrial emissions are 
primarily dependent on emission rates through time, the relative size distribution of 
particles emitted, meteorological conditions (wind speed and direction, atmospheric 
stability) during the time of emissions, and several other factors that would influence air 
transport away from any particular facility (e.g., emission source characteristics, 
including emission height, building downwash effects, vegetation, and topography) 
(USEPA, 1992). 

Given that there are multiple potential industrial sources of PFAS with operational and 
air emission histories that are not fully understood, the initial air deposition CSM for this 
study is based on a general, rather than site-specific, understanding of the pathway. Air 
dispersion modeling is often used to evaluate air deposition but would not be 
appropriate in this case due to the high uncertainty in the emission history (and other 
factors described above) associated with multiple potential sources and data gaps 
regarding operational histories. 

Ambient air monitoring and modeling around a manufacturing facility (Barton et al., 
2006; Barton et al., 2010) have shown that PFOA, for example, is present in very small 
particulate matter (60% of particles < 0.3 μm and < 6% of the particles > 4μm) and is not 
present in the gas phase. Greater deposition of PFAS is anticipated near an air emission 
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source as a result of larger particles settling out of the air column in closer proximity to 
the source than smaller particles. In addition, more particles are deposited closer to a 
facility during low wind conditions. Therefore, a central component of the initial air 
deposition CSM for this study is that PFAS mass deposition generally decreases with 
distance from an air emission source and is greatest in the prevailing downwind direction 
relative to other directions.  

Based on the distribution of air deposition predicted by the air deposition CSM, higher 
concentrations of PFAS are anticipated in soils closer to facilities that had PFAS emissions 
and downwind of those facilities in the prevailing wind direction. Topographic features 
may cause increases in air deposition rates relative to adjacent areas, and existing data 
suggest that PFOA concentrations in the environment may vary across short distances. 
However, “hot spots” (i.e., identifiable, localized areas of anomalously high 
concentrations) are not anticipated from air deposition processes. 

The carbon-fluorine bond found in PFAS is one of the strongest bonds in organic 
chemistry and results in high thermal stability, high chemical stability and resistance to 
degradation for many PFAS (ITRC, 2018b). Data regarding physical and chemical 
properties of PFAS are scarce, highly variable, based on modeling rather than direct 
measurements and is based on acidic forms of PFAS not present in the environment 
(ITRC, 2018b). However, PFOA and other PFAS commonly detected in Hoosick are 
understood to be highly soluble in water, adsorb poorly to materials with low organic 
content, mobile in groundwater, and persistent in the environment (ITRC, 2018a).  
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EXISTING DATA EVALUATION 

In response to the NYSDEC request for an air deposition study and in preparation of this 
Work Plan, existing data were evaluated. As described in subsequent sections, the data 
evaluated include publicly available meteorological data and existing soil data from 
several PFAS-related investigations in the Hoosick Falls area.  

2.1 Meteorological Data 

As discussed above, the pattern and magnitude of air deposition is dependent on factors 
including wind conditions (speed and direction) at the time of release. Therefore, 
meteorological data representative of conditions within the Village will aid in refining 
the air deposition CSM.  

As noted in Section 1.2, the Village is located in the Hoosic River valley with topographic 
relief of greater than 500 feet in the area. The closest weather stations within the National 
Weather Service network are nearby airports (e.g., Albany, NY or Bennington, VT). These 
weather stations are not within the Hoosic River valley and potentially not representative 
of the area. As discussed in Section 3.2, a weather station was established in December 
2018 on the roof top of the McCaffrey Street facility.  Weather data have been 
continuously monitored and recorded since the installation of the station.  

Recently, companies like Weather Underground (www.weatherunderground.com) also 
began certifying and publishing local personal weather station (PWS) data for public use. 
Weather Underground aggregates and archives information from the National Weather 
Service and over 250,000 PWSs. A search of the Weather Underground information 
revealed historical (2016-2018) data from three PWSs within approximately 4 miles of 
Hoosick Falls. The locations of the nearby PWSs from which data were acquired for this 
study are shown on Figure 4. 

Wind roses are a graphic tool that provide a concise view of how wind speed and 
directions are distributed through time at a location. Annual wind roses were generated 
for the Perry’s Orchard and Southwest Hoosick PWSs using 2016, 2017 and 2018 data; 
additionally, 2017 and 2018 data were available and utilized for the Eagle Bridge PWS 
(Attachment A). Based on these wind roses, prevailing winds in the Hoosick Falls area 
generally originate between the west-northwest and the southwest, resulting in 
prevailing wind blowing to the east-southeast and the northeast. Specifically, the PWSs 
at SW Hoosick Falls and Perry’s Orchard’s showed wind directions from the west and 
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C.T. MALE ASSOCIATES 
west-northwest, while Eagle Bridge showed lighter wind speeds from the west and 
southwest. Preliminary data from the weather station installed at McCaffrey street 
demonstrates a predominant wind direction from the west-northwest (Attachment A and 
Section 3.2). 

2.2 Soil Data 

PFAS compounds are not naturally occurring but are frequently detected in 
environmental media world-wide, including regions unknown to be proximate to 
industries producing or utilizing PFAS. To evaluate data obtained from the study 
detailed in this work plan, a background study to determine upgradient concentrations 
of PFAS in soil may be proposed and performed. 

As discussed above, PFAS air emissions and deposition, if occurring in the Hoosick Falls 
area, likely occurred from various sources from 1955 onward. Deposition onto various 
media (e.g., surface soil, sediment, and surface water) may have occurred. However, the 
initial evaluation of existing analytical data was focused on soils, as samples of other 
media introduce effects from additional potential pathways (e.g., surface water runoff 
and infiltration, surface water flow/interaction with groundwater) and are therefore 
considered less representative of potential air deposition than soils in the unsaturated 
zone. 

2.2.1 Existing Soil Data: Background 

The existing soil data set evaluated includes 1,259 samples collected as part of four site 
investigations performed by the Companies and investigations in the Hoosick Falls area 
performed by NYSDEC and the United States Environmental Protection Agency 
(USEPA). The samples are summarized by data source and depth interval in Table 1. 
Many of the samples, especially those from the site investigations, were analyzed for 
several analytical parameters including PFAS and, in some cases, other parameters 
including volatile organic compounds (VOCs), metals, total organic carbon (TOC), pH, 
and polynuclear aromatic hydrocarbons (PAHs). 

For discussions herein, soil samples collected within one foot below ground surface (bgs) 
that begin at the ground surface are referred to as surface soil samples (example: 0-2 or 
0-6 inches bgs). Soil samples collected within one foot bgs, but beginning some distance 
below the surface (e.g., 2-12 inches bgs) are referred to as near surface soil samples. 
Samples with bottom depths deeper than one foot bgs, regardless of starting depth, are 
referred to as sub-surface. Specific samples that would not be representative of a potential 
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air deposition pathway were also excluded from the evaluation, including samples 
collected below buildings, in potential waste areas, and along roof drip lines.  Remaining 
samples were grouped by investigation location.  

2.2.2 Existing Soil Data: Purposes 

These soil samples were collected for a variety of purposes, including site investigations 
or evaluation of suspected dumping sites. As shown on Figure 5, the majority of these 
samples were collected within the Village and densely clustered near sites under 
investigation. Detected PFAS concentrations may be a result of many pathways or 
sources (e.g., areas on or near industrial facilities, sewer lines, septic systems, and areas 
subject to flooding from the Hoosic River and tributaries, areas with fill or soil 
amendments, or areas irrigated with municipal water). These sample locations may also 
be in areas disturbed (i.e., tilled) or filled (i.e., public or private development projects) 
during periods of possible air deposition, which could reduce the samples 
representativeness of the air deposition pathway. 

With the exception of the USEPA samples at the athletic field south of Barton Avenue 
and public park areas along Water Works Road (Figure 5), none of the existing soil 
samples were collected to evaluate air deposition specifically (USEPA, 2016a). However, 
the samples collected by USEPA have many of the same limitations on their 
representativeness of air deposition described above (e.g., nearby manufacturing 
facilities, potential land disturbance, samples analyzed for PFAS only). Therefore, the 
applicability of the existing data set in evaluating the air deposition pathway will be 
revisited after the data described in this Work Plan are collected. 

2.2.3 Existing Soil Data: Statistics 

Summary statistics for each of the 21 PFAS were calculated for concentrations in the 
surface, near surface and sub-surface soils by investigation location subgroup. The 
summary statistics calculated include number of samples, number of detections, 
minimum, maximum, arithmetic mean, median, and quartiles (25th and 75th percentiles). 
The summary statistics for PFAS concentrations by investigation location subgroup are 
presented in Table 2 and as box-and-whisker plots in Attachment B. Note that mean, 
median, 75th percentile and box-and-whisker plots are only presented where detection 
frequencies were greater than or equal 50% and the total number of detections was at 
least five. 
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PFOA is the most frequently detected PFAS in this existing soil data set (Table 2). The 
median PFOA concentrations for the different investigation areas range from 0.98 to 3.5 
ppb for surface soil, 0.38 to 8 ppb for near surface soil, and 0.36 to 2.8 ppb for sub-surface 
soil (Table 2). The arithmetic mean PFOA concentrations range from 1.2 to 6.2 ppb for 
surface soil, 1.3 to 8.4 ppb for near surface soil, and 0.65 to 4.7 ppb for sub-surface soil 
(Table 2). 

The retention of PFOA and other PFAS in soil has been shown to be controlled primarily 
by adsorption onto organic matter, specifically organic carbon (Zareitalabad et al., 2013). 
Also, a positive correlation with TOC and PFOA concentrations in soil has been 
documented and indicates retention of PFOA by organic materials in soil (Ferrey et al., 
2012). Thus, PFOA deposited on soil with higher TOC concentrations may be expected to 
be retained at a higher rate. Therefore, the use of TOC-normalized PFOA data (i.e., PFOA 
concentrations divided by TOC concentrations) would be expected to demonstrate lower 
variability in comparison to non-normalized PFOA data. This relationship will be 
evaluated in soil data generated as a part of this work plan (Section 4.0). 

2.3 Additional Data Needs  

Based on the evaluations of existing information, the following data needs have been 
identified to further evaluate potential regional air deposition in the Hoosick Falls area, 
and serve as the basis for the scope of work proposed in Section 3: 

 meteorological data from a weather station located within the Village; and 
 a soil sampling program designed to include the following: 

o collection of surface soil, near surface soil, and sub-surface soil samples;  
o sampling locations in undisturbed areas, away from potential PFAS sources 

(e.g., manufacturing facilities, unregulated dumping areas, and areas 
served by municipal water).; and 

o analysis of TOC given its potential correlation with retention of PFOA and 
other PFAS in soils. 

- 8 -



C.T. MALE ASSOCIATES 
PROPOSED ADDITIONAL DATA COLLECTION  

As stated in Section 1.3, a generic air deposition CSM suggests that PFAS impacts will be 
greater closer to a source and also downwind of the source in the prevailing wind 
direction. The distribution or pattern of deposition generated by air deposition is 
expected to potentially be regional in scale. 

Based on the challenges associated with designing a sampling program to focus on the 
potential air deposition pathway, a phased approach to this study is proposed. It is 
anticipated that this will be an iterative process wherein data evaluation in each 
investigative phase is followed by CSM refinement along with additional data 
collection/evaluation as needed in consultation with NYSDEC. As described below, the 
initial sampling design is focused on the representativeness of sampling locations. 

3.1 Initial Air Deposition Study Objective 

The objective of the work described in this Work Plan: 

 Determine if potential impacts from PFAS air deposition are observable and 
consistent with an air deposition CSM in representative soils surrounding the 
Village of Hoosick Falls. 

Using samples arranged around the Village, the initial investigation seeks to determine 
if higher PFAS concentrations are observable in the prevailing downwind direction. The 
observability of impacts via the sampling design described herein will be informative of 
any additional study or sampling design. 

3.2 Weather Station 

In order to gather meteorological data that are representative of conditions within the 
Village, a MetOne, All In One (AIO) Sonic Weather Sensor (model: AIO-2) was purchased 
along with a precipitation gauge (model: 360). The station was installed on a tripod atop 
the roof of the McCaffrey Street facility in accordance with the manufacturer’s manual 
(Attachment C). The station was installed on November 13, 2018, and began recording 
meteorological data (including ambient air temperature, relative humidity, wind 
direction, wind speed, barometric pressure and precipitation) shortly thereafter. The 
AIO-2 and precipitation sensor record continuously and transmit data every 15 minutes. 
To provide an initial evaluation of the meteorological conditions at this station, a wind 
rose plot displaying data from December 24, 2018 to June 20, 2019 was generated, 
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included in Attachment A, and demonstrates a predominant wind direction from the 
west-northwest. 

The Operation and Maintenance Plan of this weather station, including inspections and 
audit procedures, is included in Attachment C. With installation of this weather station, 
an annual data set from within the Village will be available near the end of 2019. 

3.3 Proposed Shallow Soil Sampling 

Several sampling designs (e.g., simple random and systematic/grid) were considered in 
developing this Work Plan. The focus of the initial phase of this study is testing for the 
regional pattern (i.e., higher PFAS concentrations are observable in the prevailing 
downwind direction) around an area with multiple potential emission sources that is 
anticipated, if present, based on the generic air deposition CSM. Random and systematic 
grid sampling designs are useful in searching for localized areas of anomalously high 
concentrations (i.e., “hot spots” indicating localized sources) and determining where 
contamination is present. For example, a systematic sampling grid across an entire 
property would be useful if the location of a former underground storage tank is 
unknown. In this instance, the grid spacing would need to be smaller than the area of 
contamination expected from such a source. However, other approaches are more 
appropriate for potential deposition producing regional-scale spatial patterns of 
concentration variations. These regional-scale spatial patterns, if present, should be 
observable in the distribution of average PFAS concentrations in samples from carefully 
vetted locations in the region. 

In order to evaluate potential regional impacts, the sampling program has been designed 
to provide data representative of the regional-scale processes affecting air deposition; 
otherwise, regional-scale deposition patterns may be obscured.  

The proposed initial soil sampling described herein is based on stratified and gridded 
sampling designs (USEPA, 2002). The proposed initial effort described in this Work Plan 
is summarized as follows: 

 An area surrounding the Village is divided into 16 strata (sectors) on a radial grid. 
 Discrete soil sampling will be employed within each sector. The target number of 

samples per sector is between two and six per sector, but the final number of 
samples, and each location will be determined through ground-level 
reconnaissance performed by the companies in consultation with NYSDEC staff. 
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 Soil samples will be collected from three intervals (0-2 inches bgs, 2-12 inches bgs, 

and 12-24 inches bgs). 

After samples are collected from all 16 sectors surrounding the Village (as described in 
Section 3.3.3), the resulting data set would reasonably capture any observable differences 
in deposition in the leeward and windward sides of the Village. Additional details on the 
proposed shallow soil sampling program are described in the following sections. 

3.3.1 Sample Sectors 

Stratified sampling takes advantage of prior information and the initial CSM to designate 
non-overlapping strata (or sectors) that are relatively similar with respect to a given 
variable (USEPA, 2002). For this initial study and as described below, the sectors are 
designated radially based on distance and direction from the potential sources. Given the 
number and various types of potential sources for PFAS in the Hoosick Falls area (see 
Section 1.2), PFAS in samples collected within the Village limits may be representative of 
several different pathways (including but not limited to air deposition). Therefore, the 
area initially proposed for investigation within this Work Plan is roughly 1,000-3,000 feet 
beyond the Village. A boundary for the proposed study area was created that is the 
outermost of the following features: the Village boundary, properties on municipal water 
supply and known or suspected PFAS sources outside of the Village. A 1,000-foot and 
3,000-foot buffered line was then extended around this boundary as the inner and outer 
distance for the initial sampling area (Figure 6). This establishes sample locations in an 
area to assess potential regional PFAS emission sources while reducing the likelihood 
that samples may represent other non-air deposition sources. 

Grid sampling is commonly used in environmental investigation, often in conjunction 
with other sampling designs and ensures that samples are taken at relatively regular 
intervals (USEPA, 2002). For this initial study, a radial grid was chosen to ensure spatial 
coverage around the Village (Figure 6). Since the spatial patterns anticipated are at a 
regional scale, a regionally scaled grid (outside of potential source areas) is seen as 
appropriate for the objective of this initial study. This initial sampling area is divided 
into a geometric radial grid with 16 sectors to correlate with the display of wind 
conditions by direction on a wind rose. For example, sector 5 correlates with east 
(downwind from a prevailing westerly wind) and sector 11 correlates with southwest 
(Figure 6). It is noted that the buffered sampling area described above creates sectors of 
unequal area; however, the distribution of undisturbed areas and logistics of access to 
private property precludes full gridding and sample coverage sectors on this regional 
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scale. Therefore, the initial sampling effort is designed to identify representative locations 
in a given direction and at a given distance interval (1,000 to 3,000 feet) beyond potential 
sources. Sample location selection and the sampling methods described below further 
address representativeness. 

3.3.2 Sample Location Selection 

The selection of proposed surface soil sampling locations within each radial sector is 
being guided by historical aerial image review, property records review, visual 
inspection of site conditions such as topography, and NYSDEC’s input on other PFAS-
related information in its possession. The goal is to identify locations that meet the criteria 
listed below: 

 Undisturbed (not cultivated, farmed, filled or manicured) for the past 60 years; 
 No indication or evidence of dumping/nearby source; 
 Outside of floodplain or wetland; 
 Sufficient soil thickness available for sample (avoiding bedrock outcrops and areas 

of shallow bedrock); and 
 Clear land ownership and ability to obtain access from owner. 

In consultation with the NYSDEC, sampling locations have been preliminarily identified 
in each of the 16 sectors (Figure 6). A figure for each of the sectors and 
preliminary/proposed sampling locations has been included as Attachment D. These 
figures provide recent and historical aerial images, topographic contours, and parcel 
boundaries. Historical information is being gathered and reviewed and visual site 
inspections from public rights of way will also be completed to further vet each sample 
location. Visual inspection of sites shall be completed under the oversight of NYSDEC. If 
potential sample areas have moderate to steep slopes, preference will be given to Village-
facing slopes and areas located roughly mid-slope based on typically observed air 
deposition patterns. If there are limited Village-facing slopes, locations on slopes that do 
not face the Village will be discussed with NYSDEC. These potential sampling locations 
are being provided to NYSDEC for consideration and discussion.  Final sample locations 
will be determined in the field at the directive of NYSDEC personnel. 

Upon NYSDEC approval, attempts to obtain access will be initiated for all sampling 
locations. A minimum of three good-faith attempts (e.g., in-person visits, letters, phone 
calls, and/or electronic communications) to contact landowners and obtain access will be 
made. If three good-faith attempts do not yield contact or permission for access, then 
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NYSDEC assistance will be sought. In the event that access to sample locations cannot 
be obtained, additional discussion with NYSDEC will be necessary. 

3.3.3 Sampling Methods 

Soil samples collected from each location as a part of this initial study will be collected 
from 0 to 2 inches bgs (beginning below any vegetative cover), 2-12 inches bgs and 12-24 
inches bgs at the direction of NYSDEC and in accordance with an approved QAPP1. Each 
sample location will be surveyed and flagged prior to sample collection. A stainless steel 
hand auger will be used to collect each specified sample interval.  Each of these samples 
will be homogenized independently in accordance with USEPA guidance (USEPA, 2014) 
and submitted for laboratory analysis. Quality control sampling (including duplicates 
and blanks), investigation derived waste management, decontamination procedures, and 
data validation will be completed in accordance with an approved Field Sampling Plan 
(FSP) and QAPP1. Following data validation, analytical results will be provided to 
NYSDEC in the required Electronic Data Deliverable (EDD) format. 

3.3.4 Laboratory Analysis 

All soil samples collected as a part of this initial study will be submitted for laboratory 
analysis for PFAS2, TOC, and pH in accordance with the approved QAPP1. At the 
direction of NYSDEC, duplicate soil samples from each of the soil sampling locations and 
sample depth intervals will be collected during the investigation in laboratory provided 
containers. These samples will be shipped to the laboratory and placed “on-hold”. Within 
two weeks of receipt of the unvalidated analytical results for all of the soil samples 
collected as indicated in Section 3.3.3, an interim submittal consisting of summary data 
tables and figures will be prepared depicting at a minimum the analytical results (i.e., 
PFAS, TOC and pH) and field data (i.e., soil type and surveyed coordinates) for each 
sample and submitted to NYSDEC. At this time, a sub-set of 25 percent of the total 
number of samples collected, or a minimum of 45 samples, will be selected in consultation 
with NYSDEC and analyzed using Synthetic Precipitation Leaching Procedure (SPLP) 
extraction via SW-846 Test Method 1312. The SPLP extract will then be analyzed via 
Method 537.1 for NYSDEC’s most recently-adopted list of PFAS compounds at the time 
samples are collected, currently 21 substances. Note that these SPLP samples may be 

1 Work to be completed in accordance with the approved FSP and QAPP for the McCaffrey Street Site 
(CTM, 2016) or most recently approved/revised plans for the McCaffrey Street Site at the time of sampling. 
2 The list of PFAS analytes for sampling under this plan will reference, and be consistent with the most 
recent list of PFAS compounds specified by NYSDEC at the time of sample collection. 

- 13 -
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analyzed outside of the analytical holding time and reporting of SPLP results will indicate 
which extraction fluid was utilized for SPLP analysis. The remaining on-hold samples 
will be retained by the laboratory for 6 months.  

- 14 -



C.T. MALE ASSOCIATES 
DATA EVALUATION 

The data collection efforts described in this Work Plan will result in a meteorological data 
set representative of the conditions within and near the Village, and a soil data set 
appropriate for use in evaluating potential regional air deposition. These data will be 
evaluated to (1) assess the nature of PFAS concentrations in representative soils around 
the Village and (2) assess whether there is an observable regional distribution of PFAS in 
representative surface soils (i.e., higher PFAS concentrations in the prevailing downwind 
direction), consistent with the generic air deposition CSM.  

Data will be evaluated and assessed, using methods potentially including, but not limited 
to: 

 Visual data summaries (e.g., boxplots, histograms, maps, quantile-quantile plots); 
 Comparison among data sets collected in different sectors (e.g., ANOVA); 
 Comparison of ranges and data distributions among sectors (e.g., F-test, 

interquartile range, CV, Kolmogorov-Smirnov test); 
 Geostatistical analysis (e.g., variograms) to evaluate spatial relationships; and 
 Various descriptive statistics (e.g., CV, upper tolerance limits, upper confidence 

limits). 

The above evaluations may be completed both for PFAS results and TOC-normalized 
PFAS results, however only non-normalized data will be submitted NYSDEC in the 
required EDD format. The existing soil data discussed in Section 2 will be compared to, 
and if appropriate, combined with the newly collected data. 

Subsequent work may include further surface soil sampling (e.g., additional locations 
within the initial sectors, additional sectors nearer to and/or further from the Village, 
sampling of other media, or sampling to determine regional background). Consideration 
of additional objectives and/or additional sampling may be necessary as the study 
progresses. 

- 15 -
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SCHEDULE AND REPORTING 

At the time of submittal of this work plan, evaluation and selection of sample locations, 
as described in Section 3.3.2, is under way. Based on discussions with NYSDEC, initiation 
of access agreements may begin while the work plan is under NYSDEC review in order 
to mitigate any potential schedule delays. Sampling will be completed as soon as possible 
however, it is preferred that sampling be conducted during one to two mobilizations, 
rather than sampling location-by-location as access is granted. 

As stated 3.3.4, an interim data deliverable will be provided to NYSDEC within two 
weeks of receiving all of the unvalidated analytical data for purposes of SPLP sample 
selection. Validated analytical data from this work will be shared with NYSDEC as an 
EDD in a format compliant with NYSDEC’s environmental information management 
system, EQuIS. The detailed evaluation of the data, and conclusions and 
recommendations, will be included in a report submitted to NYSDEC no later than 60 
days following validation of all samples. Any deviations from this work plan will be 
discussed with NYSDEC as soon as practical.  

- 16 -
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TABLES 1 & 2 



Table 1: Summary of Existing Soil Samples Evaluated 
Regional Air Deposition Study Work Plan 

Village of Hoosick Falls, New York 

    
       

   
  

   
   

   
   

   
   

  
   

   
   

  
   

    

1 - Samples with starting depth equal to 0 ft bgs and ending depth   
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3- Samples with ending depth >  
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Table 2: PFAS Summary Statistics for Available Soil Samples 
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1 - Samples with starting depth equal to 0 ft bgs and ending depth  1ft. 
2 - Samples with starting depth greater than 0 ft bgs and ending depth  1ft. 
3 - Samples with starting depth greater than 1 ft bgs. 
* - Excludes samples collected below buildings, in potential waste areas or along roof drip lines. 

USEPA - Samples collected and data provided by the United States Environmental Protection Agency. 
NYSDEC - Samples collected and data provided by the New York State Department of Environmental Conservation. 
TRC - Samples collected and data provided by TRC (2019) 

    
       

                 
                

           

Page 18 of 18 
8/9/2019 



C.T. MALE ASSOCIATES 

ATTACHMENT A 
WIND ROSES 
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C.T. MALE ASSOCIATES 

ATTACHMENT B 
BOX and WHISKER PLOT FOR EXISTING SOIL DATA 
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C.T. MALE ASSOCIATES 

ATTACHMENT C 
WEATHER STATION OPERATION AND 

MAINTENANCE PLAN 



Weather Station 

Operation and Maintenance Plan January 2019 

Operation and Maintenance Plan 

The purpose of this operation and maintenance plan is to provide information on the setup, operation 
and maintenance of Met One's All in One Weather Sensor (AIO 2) and Met One's Model 360 Precipitation 

Gauge, referred to herein as the "Weather Station", which is installed at the Saint-Gobain facility at 14 

Mccaffrey Street in Hoosick Falls, NY. 

Overview of Equipment 
The Weather Station provides measurements of wind speed, wind direction, ambient air temperature, 

relative humidity, barometric pressure and rainfall. All measurements but rainfall are provided via sensors 
within the AIO-2, which is an all-in-one unit that is relatively small and rugged. Rainfall measurements are 

provided by an external sensor that measures rainfall continuously. Power is provided to the unit via the 
Comet cloud Service (CCS) Modem 2, which also transfers the data from these sensors to a database. 

Further details and specifications on these sensors and equipment can be found in the attached 

manufacturer's operational manuals. 

Equipment Installation and Operation 
Each of the sensors, mounts and the modem were installed according to the manufacturer's operational 

manual. The Weather Station was installed on the roof of the Mccaffrey Street facility and began 

collecting data on November 13, 2018. The AIO-2 is attached to a 6-foot telescoping tripod, which is 
attached to a metal railing on the roof (See Figure 1). The precipitation gauge is installed on a cross-arm 

attached to the tripod at a height of 5 feet and approximately 18 inches away from the tripod (See Figure 

1). The modem is installed near the base of the tripod and receives the AC power for the entire station. 

The AIO-2 and the precipitation gauge are connected to the modem via quick-connect connectors. 

Figure 1- Weather Station Installation 
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NOTE: If rain gauge is heated carefully disconnect the funnel heater from the heater wiring 
terminal block. Insure that all wiring is connected properly before closing the housing. 

FIGURE 2.2: H EATED FUNNEL ASSEMBLY 

FIGURE 2.3 HEATER TERMINAL ASSEMBLY 

5. Connect the #3519 Signal Cable & #3517 Heater Power Cable (if applicable). (Refer to 
Figure 2.4 ). 

\\IHTiBR!>J 3519 - Signal Cable Wiring 

Ground 

3517 - POWER Cable Wiring 

BU< 

RED 

FIGURE 2.4: 3519 S IGNAL CABLE W IRING & 3517 HEATER POWER CABLE W IRING 

• Terminal 
Block 

6. While pushing cable down into the pedestal center tube check cable routing under the 
rain gauge for kinks or binding, correct as required. 

360-9800 Manual Rev B Page 7 



                
        

                    
               

                 
                   

                

 
       

               
                

     

 
  

 
   

       



Foam 

ts 

FIGURE 2.6: FOAM BUCKET RESTRAINTS 

9. Insure that all wiring is connected properly before closing the housing. 

10. Install the housing onto the rain gauge base. 

11 . Align holes in housing and captive nuts in base. Re-install three screws and washers to 
secure housing onto base. 

12. Remove both screens from plastic bags and install in funnel as shown below. (Refer to 
Figure 2.7). Care must be taken at the sharp-edged orifice to avoid personal injury and 
damage to the thin edge. 

FIGURE 2.7: COLLECTION FUNNEL & ORIFICE SCREENS 

13. Rain gauge is now ready for operation. 

CAUTION 
To avoid possible damage and loss of calibration during any further 
shipments, re-insert foam shipping restraints to immobilize the tipping 
bucket. 

360-9800 Manual Rev B Page9 



   
                 

                

   

             

                
                

                   
               

  

   

      

      

        

          

                
     

             

                
  

            

               
      

                  

   
         

       

                      
    

                  
       

         

       



TABLE 4-1 : 360 SERIES PART REPLACEMENT 

ITEM DESCRIPTION PART# 
1 Screen, 2-9/16 DIA., SST 2504 

2 Screen, Primary (6" RG) 3465 

3 Screen, Base 3522 
(2 PLCS) 

4 Circuit Board Assy, Reed 3487 
Switch 

5 Assy, Tip Bucket (Plastic) 3554 
I 

7 Pivot Shaft 3477 

8 Heated Funnel Assy 10159 

360-9800 Manual Rev B Page 11 



9 Lower Heater Element 9684 

10 Lower Heater Thermostat 9685 

Page 12 360-9800 Manual Rev B 
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ccs Modem 2 

Comet 

-+ Cell Modem 

Internet 



    

                  
                  

                 
  

         

~..4 :81 MET ONE INSTRUMENTS, INC. ,,, 

Comet 

Version 1.2.1 3 

:£W Comet = 

Welcome to the Comet Setup Wizard 

The installer will guide you through the steps required to install Comet on your computer. 

WARNING: This computer program is protected by copyright law and international treaties. 
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil 
or criminal penalties, and will be prosecuted to the maximum extent possible under the law. 

~-C_a_nc_e_l_~] [ ~ __ <_R_a_c_k_~] ~[ __ N_e_x_t >_ ~ 
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Product: I GS Ooud • I 
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Sena! Number: A 12345 
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Retrieve 

Ries Data Range 
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- I New 

_J From 2015-01-29 00:00:00 □• 
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3.2 Web Interface 
A second method for downloading and viewing the data is through the web portal. Each customer 
will be sent a private link to a custom dashboard in which users and can view, chart, and 
download/export their data. 

3.2.1 How the Cloud Works 
The CCS uses a cloud service for storing and viewing data from the connected sensors. After the 
CCS collects the data from the connected sensors, it connects to the internet and designated 
secure Cloud site via its internal cell modem. Once connected It will push the data to the cloud 
site. Users may then go to their dashboard and graphically view their data. 

Neighborhood Monitor 

Cell Modem 

Below is an example dashboard setup: 
Met One Instruments 

Visibility Sensor 

1 - 29.s ... J 

L "' 20_3.J 

L "' 59.o .. J 

1 911.2.;;J 
I .. 1.0.J 
[ ""2s3.oJ 

Note: Customers are sent a unique web link with their system. 

CCS MODEM 2-9800 Manual Rev A 

Charts 

0 
~ 

Page 12 
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Copyright Notice 

Manual Title 

© Copyright 2001 Met One Instruments, Inc. All Rights Reserved Worldwide. No part of 
this publication may be reproduced, transmitted, transcribed, stored in a retrieval system, or 
translated into any other language in any form by any means without the express written 
permission of Met One Instruments, Inc. 

Technical Support 

Should you require support, please consult your printed documentation to resolve your 
problem. If you are still experiencing difficulty, you may contact a Technical Service 
representative during normal business hours-7:30 a.m. to 4:00 p.m. Pacific Standard Time, 
Monday through Friday. 

Voice: (541) 471-7111 

Fax: (541) 471-7116 

E-Mail: service@metone.com 

Mail: Technical Services Department 
Met One Instruments, Inc. 
1600 Washington Boulevard 
Grants Pass, OR 97526 
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MODEL 905 TRIPOD 
OPERATION MANUAL 

The Model 905 is a lightweight collapsible tripod designed for rapid deployment and 
retrieval. It can be easily transported and erected by a single person. It is intended to support 
a complement of weather or atmospheric instrumentation weighting up to 15 pounds at winds 
up to 90 mph. 

soecificatioo: 

Weight 

Collapsed length 

Erected height 

Instrument mounting 

Materials 

Transoort Mode 

15 pounds 

48inches 

6 feet or telescoping to 10 feet. Unit is provided 
with guy cables when mast is erected to 10 feet 
height. 

Top of mast is same diameter as¾ inch water 
pipe, to fit most cross arm clasps. All other 
members are 1-5/16 inch diameter. 

Stainless steel or epoxy painted aluminum. 

When collapsed, the tripod legs are folded upward. The stainless steel release pins are 
replaced in their holes to prevent loss. The mast is telescoped inward and retained by the 
long stainless steel release pin. In this mode the overall length is 48 inches and the overall 
diameter is 9 inches. The guy cables are normally removed in this mode to make handling 
easier. Place them in the plastic bags provided to avoid tangling and damage. 

Erecting 

See Figure I. This is usually easier if the tripod is placed upside down. Remove one of the 
stainless steel pins and pivot the leg until the tongue bottoms between the two plates on the 
hub; then reinsert the release pin. Repeat for the remaining two legs. Turn the tripod right 
side up and stand it on its legs. 
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PIN 
1/4" X 1" LG. --- - -~ 

FIGURE 1 

Raising and Lowering 

KEYHOlE 
3PLCS. 

PIN 
1/4• LONG X 1 1/2" LG. 

At the 6-foot height, the mast release pin will always remain in place to ensure North 
orientation. If the IO-foot height is being used, note that the telescoping section has two 
aligned holes, one at the top and one further down. Any alignment made with the mast at six 
feet will be maintained when the mast is elevated to 10 feet if these holes are used. To raise 
the mast, simply remove the pin, slide the mast up until the upper set of holes align and re-
p in. 
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Guying 

At the 6-foot height, guy cables are not required. At 10 feet the guy cables should be used. 
To install the guy cables, simply slip the ball end of the cable into one of the holes at the top 
of the mast, bring the cable down through the slot at the bottom of the hole. See Figure 2. 
Open the latch at the bottom of the cable and insert the hook into the slit at the bottom of the 
appropriate leg. Repeat for all three legs. Do not close the latches at the lower ends of the 
cables until all three cables are attached. To lower the mast, it is necessary to first release all 
three latches. The guy cables are spring loaded and should never require adjustment. 

905-9800 REV B 

FIGURE 2 

GUY ASSEMBLY 
TENSIONER 
M~ 

3Pl.CS. 
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Securing the tripod to the ground 

The unit will free stand in no-wind conditions. In wind up to 30 mph, the 
center tether may be used. See Figure 3. 

SPRING 

S~IL 

FIGURE 3 

} UNLATCH 

LATCH 

ANY LEG PIN 

SAND · 

The auger is intended for use in firm soil. If the terrain is soft (i.e. sand or snow) the tether 
can be attached to a buried plate. The tether is supplied with an eyebolt, which may be 
fastened to a piece of plywood, sheet metal, or other convenient material, then buried. If the 
legs sink into soft terrain, likewise attach a piece of wide flat material to each leg with a bolt 
through each foot. Foot pads do not get buried. 
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The unit can also be staked to firm soil with steel re-bar stakes at each foot. 

1n winds over 30 mph the unit should be bolted or lag screwed to a solid deck. Holes are 
provided in the feet for this purpose. 

If properly secured to a solid deck and with the guy wires in place, the unit will withstand 90 
mph winds. 

Reo!acement parts 

The following replacement parts may be ordered from Met One Instruments. 

1. Guy wire kit, MOI#10037 

2. Short stainless steel release pin. ¼" X l" (For legs, 3 required), MOI#790232 

3. Long stainless steel release pin. ¼" X 1 ½" (For telescoping mast), MOI#790233 

4. Ground tether kit, including: latch, spring, chain, eyebolt and auger. MOI#7090-l 

5. Replacement guy wires. 1/16" X 105" S.S. ,MOJ#975002 

6. Mast Guide (top guide) attached to the fixed ( outer) mast housing. MOI#3 l 77 

7. Mast Sleeve (bottom guide) attached to the sliding (inner) mast. MOI#3176 
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Warranty 

Products manufactured by Met One Instruments, Inc. are warranted against 
defects and workmanship for a period of one (1) year from the ship date. 

Any product found to be defective during the warranty period will, at the option of 
Met One Instruments, Inc., be replaced or repaired. In no case shall the liability of 
Met One Instruments, Inc. exceed the purchase price of the product. 

This warranty may not apply to products that have been subject to misuse, 
negligence, accident, acts of nature, or that have been altered or modified other 
than by Met One Instruments, Inc. Consumable items such as filters, bearings 
pumps and batteries are not covered under this warranty. 

Other than the warranty set forth herein, there shall be no other warranties, 
whether expressed, implied or statutory, including warranties of fitness of 
merchantability. 

Service 

Any product being returned to Met One Instruments, Inc. for service, repair 
or calibration, including items sent for warranty repair, must be assigned a return 
authorization (RA) number. Please call (541) 471·7111 or send an email to 
service@.metone.com requesting an RA number and shipping instructions. 

All returns must be shipped to the factory, freight pre-paid. Met One 
Instruments, Inc. will pay the shipping charge to return the product to the end 
user after repair or replacement of an item covered by warranty. 

All instruments sent to the factory for repair or calibration must be free of 
contamination resulting from sampling chemicals, biological matter, or 
radioactive materials. Any items received with such contamination will be 
disposed and the customer will be billed a disposal fee. 

Replacement parts or service/repair work performed by Met One Instruments, 
Inc. are warranted against defects in material and workmanship for a period of 
ninety (90) days from the date of shipment, under the same conditions as stated 
above. 

REV2013 
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	INTRODUCTION AND BACKGROUND 
	Figure


	1.1 Introduction 
	1.1 Introduction 
	The New York State Department of Environmental Conservation (NYSDEC) has requested a regional air deposition study in the Hoosick Falls area to evaluate the potential for per-and polyfluoroalkyl substances (PFAS), and specifically perfluorooctanoic acid (PFOA), to be dispersed in the environment through the air deposition pathway. This Regional Air Deposition Study Work Plan (Work Plan) has been prepared to address this request. Given that there are several facilities associated with numerous owners and ope
	This Work Plan has been prepared in accordance with NYSDEC Order on Consent and Administrative Settlement between Saint-Gobain Performance Plastics, Honeywell International (the Companies), and NYSDEC (Index No. CO 4-20160212-18), dated June 3, 2016, and DER-10 – Technical Guidance for Site Investigation and Remediation. 
	1.2 Work Plan Format 
	1.2 Work Plan Format 
	This Work Plan has been prepared to provide a background on the Hoosick Falls area and the conceptual site model (CSM) for air deposition (remainder of Section 1), a review of existing shallow soil data (Section 2), a proposed scope of work for additional data collection (Section 3), and a summary of how data collected as part of this Work Plan will be evaluated (Section 4). Overall, the objective of the data collection and evaluation efforts described in this Work Plan is to determine if potential impacts 

	1.3 Study Area Background and Physical Setting 
	1.3 Study Area Background and Physical Setting 
	The Village of Hoosick Falls (the Village), which is approximately centered in the Town of Hoosick, is situated in northeastern Rensselaer County, New York (Figure 1). The Village is divided by the Hoosic River, which flows generally south to north in the region. Approximately three-quarters of the Village lies east of the Hoosic River. Ground surface elevations are generally lowest (approximately 450 feet above mean sea level) near the river and increase with distance away from the river and out of the riv
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	more than 500 feet of difference between the river and the surrounding uplands (Figure 2). 
	The Village was founded in 1927 and the area has a history of manufacturing since the late 1800s. Several facilities in the Hoosick Falls area reportedly utilized PFAS-containing material in certain of their historical manufacturing processes (see Figure 3). Products manufactured in the Hoosick Falls area include: plastics, polytetrafluoroethylene (PTFE) tape and parts, flexible films, foils, flexible laminates, circuit board materials, coated fabrics, specialty papers, fiber composite materials, and a vari
	PFAS-related investigations are ongoing and at various stages at a number of manufacturing facilities in Hoosick Falls (NYSDEC, 2019). The manufacturing processes used to apply PTFE coatings potentially generated PFAS emissions during sintering or drying of the PTFE. Several facilities, including the John Street Site, McCaffrey Street Site, Liberty Street Site, and Interface Solutions sites are understood to have applied PTFE coatings at certain times based on review of publicly available site documents and
	Other facilities being investigated for PFAS in Hoosick Falls (NYSDEC, 2019), include the River Road Site, Mechanic Street Site, First Street Site and the Church Street Site. 
	In addition to the manufacturing facilities (Figure 3), other potential sources for release of PFAS to the environment in the area include:  the municipal water supply prior to installation of a granular activated carbon filtration system in 2016; private septic systems receiving municipal water prior to installation of the aforementioned filtration system; the municipal sewer system which transmitted sewage from industrial facilities and residences in the Village;  water pumped from private wells with conc
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	general consumer usage of products for which PFAS is/was a component; and  areas of unregulated dumping (both known and unknown).  
	Beyond Hoosick Falls, PFAS have been used in the manufacture of many commercial materials for industrial and consumer use, including stain-resistant carpeting/furniture/upholstery, non-stick cookware, food package coatings, aqueous fire-fighting foams (AFFFs), moisture-resistant breathable fabrics, concrete and rock sealants, electrical capacitors, dyes, paints and coatings, batteries, photographic films, printing inks, herbicide and pesticide formulations, car wash surfactants, and as a vapor suppressor in

	1.4 Air Deposition Conceptual Site Model 
	1.4 Air Deposition Conceptual Site Model 
	The pattern and magnitude of air deposition resulting from industrial emissions are primarily dependent on emission rates through time, the relative size distribution of particles emitted, meteorological conditions (wind speed and direction, atmospheric stability) during the time of emissions, and several other factors that would influence air transport away from any particular facility (e.g., emission source characteristics, including emission height, building downwash effects, vegetation, and topography) 
	Given that there are multiple potential industrial sources of PFAS with operational and air emission histories that are not fully understood, the initial air deposition CSM for this study is based on a general, rather than site-specific, understanding of the pathway. Air dispersion modeling is often used to evaluate air deposition but would not be appropriate in this case due to the high uncertainty in the emission history (and other factors described above) associated with multiple potential sources and da
	Ambient air monitoring and modeling around a manufacturing facility (Barton et al., 2006; Barton et al., 2010) have shown that PFOA, for example, is present in very small particulate matter (60% of particles < 0.3 μm and < 6% of the particles > 4μm) and is not present in the gas phase. Greater deposition of PFAS is anticipated near an air emission 
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	source as a result of larger particles settling out of the air column in closer proximity to the source than smaller particles. In addition, more particles are deposited closer to a facility during low wind conditions. Therefore, a central component of the initial air deposition CSM for this study is that PFAS mass deposition generally decreases with distance from an air emission source and is greatest in the prevailing downwind direction relative to other directions.  
	Based on the distribution of air deposition predicted by the air deposition CSM, higher concentrations of PFAS are anticipated in soils closer to facilities that had PFAS emissions and downwind of those facilities in the prevailing wind direction. Topographic features may cause increases in air deposition rates relative to adjacent areas, and existing data suggest that PFOA concentrations in the environment may vary across short distances. However, “hot spots” (i.e., identifiable, localized areas of anomalo
	The carbon-fluorine bond found in PFAS is one of the strongest bonds in organic chemistry and results in high thermal stability, high chemical stability and resistance to degradation for many PFAS (ITRC, 2018b). Data regarding physical and chemical properties of PFAS are scarce, highly variable, based on modeling rather than direct measurements and is based on acidic forms of PFAS not present in the environment (ITRC, 2018b). However, PFOA and other PFAS commonly detected in Hoosick are understood to be hig
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	EXISTING DATA EVALUATION 
	Figure

	In response to the NYSDEC request for an air deposition study and in preparation of this Work Plan, existing data were evaluated. As described in subsequent sections, the data evaluated include publicly available meteorological data and existing soil data from several PFAS-related investigations in the Hoosick Falls area.  

	2.1 Meteorological Data 
	2.1 Meteorological Data 
	As discussed above, the pattern and magnitude of air deposition is dependent on factors including wind conditions (speed and direction) at the time of release. Therefore, meteorological data representative of conditions within the Village will aid in refining the air deposition CSM.  
	As noted in Section 1.2, the Village is located in the Hoosic River valley with topographic relief of greater than 500 feet in the area. The closest weather stations within the National Weather Service network are nearby airports (e.g., Albany, NY or Bennington, VT). These weather stations are not within the Hoosic River valley and potentially not representative of the area. As discussed in Section 3.2, a weather station was established in December 2018 on the roof top of the McCaffrey Street facility.  Wea
	Recently, companies like Weather Underground () also began certifying and publishing local personal weather station (PWS) data for public use. Weather Underground aggregates and archives information from the National Weather Service and over 250,000 PWSs. A search of the Weather Underground information revealed historical (2016-2018) data from three PWSs within approximately 4 miles of Hoosick Falls. The locations of the nearby PWSs from which data were acquired for this study are shown on Figure 4. 
	www.weatherunderground.com

	Wind roses are a graphic tool that provide a concise view of how wind speed and directions are distributed through time at a location. Annual wind roses were generated for the Perry’s Orchard and Southwest Hoosick PWSs using 2016, 2017 and 2018 data; additionally, 2017 and 2018 data were available and utilized for the Eagle Bridge PWS (Attachment A). Based on these wind roses, prevailing winds in the Hoosick Falls area generally originate between the west-northwest and the southwest, resulting in prevailing
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	west-northwest, while Eagle Bridge showed lighter wind speeds from the west and southwest. Preliminary data from the weather station installed at McCaffrey street demonstrates a predominant wind direction from the west-northwest (Attachment A and Section 3.2). 

	2.2 Soil Data 
	2.2 Soil Data 
	PFAS compounds are not naturally occurring but are frequently detected in environmental media world-wide, including regions unknown to be proximate to industries producing or utilizing PFAS. To evaluate data obtained from the study detailed in this work plan, a background study to determine upgradient concentrations of PFAS in soil may be proposed and performed. 
	As discussed above, PFAS air emissions and deposition, if occurring in the Hoosick Falls area, likely occurred from various sources from 1955 onward. Deposition onto various media (e.g., surface soil, sediment, and surface water) may have occurred. However, the initial evaluation of existing analytical data was focused on soils, as samples of other media introduce effects from additional potential pathways (e.g., surface water runoff and infiltration, surface water flow/interaction with groundwater) and are

	2.2.1 Existing Soil Data: Background 
	2.2.1 Existing Soil Data: Background 
	The existing soil data set evaluated includes 1,259 samples collected as part of four site investigations performed by the Companies and investigations in the Hoosick Falls area performed by NYSDEC and the United States Environmental Protection Agency (USEPA). The samples are summarized by data source and depth interval in Table 1. Many of the samples, especially those from the site investigations, were analyzed for several analytical parameters including PFAS and, in some cases, other parameters including 
	For discussions herein, soil samples collected within one foot below ground surface (bgs) that begin at the ground surface are referred to as surface soil samples (example: 0-2 or 0-6 inches bgs). Soil samples collected within one foot bgs, but beginning some distance below the surface (e.g., 2-12 inches bgs) are referred to as near surface soil samples. Samples with bottom depths deeper than one foot bgs, regardless of starting depth, are referred to as sub-surface. Specific samples that would not be repre
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	air deposition pathway were also excluded from the evaluation, including samples collected below buildings, in potential waste areas, and along roof drip lines.  Remaining samples were grouped by investigation location.  

	2.2.2 Existing Soil Data: Purposes 
	2.2.2 Existing Soil Data: Purposes 
	These soil samples were collected for a variety of purposes, including site investigations or evaluation of suspected dumping sites. As shown on Figure 5, the majority of these samples were collected within the Village and densely clustered near sites under investigation. Detected PFAS concentrations may be a result of many pathways or sources (e.g., areas on or near industrial facilities, sewer lines, septic systems, and areas subject to flooding from the Hoosic River and tributaries, areas with fill or so
	With the exception of the USEPA samples at the athletic field south of Barton Avenue and public park areas along Water Works Road (Figure 5), none of the existing soil samples were collected to evaluate air deposition specifically (USEPA, 2016a). However, the samples collected by USEPA have many of the same limitations on their representativeness of air deposition described above (e.g., nearby manufacturing facilities, potential land disturbance, samples analyzed for PFAS only). Therefore, the applicability

	2.2.3 Existing Soil Data: Statistics 
	2.2.3 Existing Soil Data: Statistics 
	Summary statistics for each of the 21 PFAS were calculated for concentrations in the surface, near surface and sub-surface soils by investigation location subgroup. The summary statistics calculated include number of samples, number of detections, minimum, maximum, arithmetic mean, median, and quartiles (25 and 75 percentiles). The summary statistics for PFAS concentrations by investigation location subgroup are presented in Table 2 and as box-and-whisker plots in Attachment B. Note that mean, median, 75 pe
	th
	th
	th
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	PFOA is the most frequently detected PFAS in this existing soil data set (Table 2). The median PFOA concentrations for the different investigation areas range from 0.98 to 3.5 ppb for surface soil, 0.38 to 8 ppb for near surface soil, and 0.36 to 2.8 ppb for sub-surface soil (Table 2). The arithmetic mean PFOA concentrations range from 1.2 to 6.2 ppb for surface soil, 1.3 to 8.4 ppb for near surface soil, and 0.65 to 4.7 ppb for sub-surface soil (Table 2). 
	The retention of PFOA and other PFAS in soil has been shown to be controlled primarily by adsorption onto organic matter, specifically organic carbon (Zareitalabad et al., 2013). Also, a positive correlation with TOC and PFOA concentrations in soil has been documented and indicates retention of PFOA by organic materials in soil (Ferrey et al., 2012). Thus, PFOA deposited on soil with higher TOC concentrations may be expected to be retained at a higher rate. Therefore, the use of TOC-normalized PFOA data (i.

	2.3 Additional Data Needs  
	2.3 Additional Data Needs  
	Based on the evaluations of existing information, the following data needs have been identified to further evaluate potential regional air deposition in the Hoosick Falls area, and serve as the basis for the scope of work proposed in Section 3: 
	 meteorological data from a weather station located within the Village; and 
	 a soil sampling program designed to include the following: 
	o 
	o 
	o 
	collection of surface soil, near surface soil, and sub-surface soil samples;  

	o 
	o 
	sampling locations in undisturbed areas, away from potential PFAS sources (e.g., manufacturing facilities, unregulated dumping areas, and areas served by municipal water).; and 

	o 
	o 
	analysis of TOC given its potential correlation with retention of PFOA and other PFAS in soils. 
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	PROPOSED ADDITIONAL DATA COLLECTION  
	Figure

	As stated in Section 1.3, a generic air deposition CSM suggests that PFAS impacts will be greater closer to a source and also downwind of the source in the prevailing wind direction. The distribution or pattern of deposition generated by air deposition is expected to potentially be regional in scale. 
	Based on the challenges associated with designing a sampling program to focus on the potential air deposition pathway, a phased approach to this study is proposed. It is anticipated that this will be an iterative process wherein data evaluation in each investigative phase is followed by CSM refinement along with additional data collection/evaluation as needed in consultation with NYSDEC. As described below, the initial sampling design is focused on the representativeness of sampling locations. 

	3.1 Initial Air Deposition Study Objective 
	3.1 Initial Air Deposition Study Objective 
	The objective of the work described in this Work Plan: 
	 Determine if potential impacts from PFAS air deposition are observable and consistent with an air deposition CSM in representative soils surrounding the Village of Hoosick Falls. 
	Using samples arranged around the Village, the initial investigation seeks to determine if higher PFAS concentrations are observable in the prevailing downwind direction. The observability of impacts via the sampling design described herein will be informative of any additional study or sampling design. 

	3.2 Weather Station 
	3.2 Weather Station 
	In order to gather meteorological data that are representative of conditions within the Village, a MetOne, All In One (AIO) Sonic Weather Sensor (model: AIO-2) was purchased along with a precipitation gauge (model: 360). The station was installed on a tripod atop the roof of the McCaffrey Street facility in accordance with the manufacturer’s manual (Attachment C). The station was installed on November 13, 2018, and began recording meteorological data (including ambient air temperature, relative humidity, wi
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	included in Attachment A, and demonstrates a predominant wind direction from the west-northwest. 
	The Operation and Maintenance Plan of this weather station, including inspections and audit procedures, is included in Attachment C. With installation of this weather station, an annual data set from within the Village will be available near the end of 2019. 

	3.3 Proposed Shallow Soil Sampling 
	3.3 Proposed Shallow Soil Sampling 
	Several sampling designs (e.g., simple random and systematic/grid) were considered in developing this Work Plan. The focus of the initial phase of this study is testing for the regional pattern (i.e., higher PFAS concentrations are observable in the prevailing downwind direction) around an area with multiple potential emission sources that is anticipated, if present, based on the generic air deposition CSM. Random and systematic grid sampling designs are useful in searching for localized areas of anomalousl
	In order to evaluate potential regional impacts, the sampling program has been designed to provide data representative of the regional-scale processes affecting air deposition; otherwise, regional-scale deposition patterns may be obscured.  
	The proposed initial soil sampling described herein is based on stratified and gridded sampling designs (USEPA, 2002). The proposed initial effort described in this Work Plan is summarized as follows: 
	 An area surrounding the Village is divided into 16 strata (sectors) on a radial grid. 
	 Discrete soil sampling will be employed within each sector. The target number of 
	samples per sector is between two and six per sector, but the final number of 
	samples, and each location will be determined through ground-level 
	reconnaissance performed by the companies in consultation with NYSDEC staff. 
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	 Soil samples will be collected from three intervals (0-2 inches bgs, 2-12 inches bgs, and 12-24 inches bgs). 
	After samples are collected from all 16 sectors surrounding the Village (as described in Section 3.3.3), the resulting data set would reasonably capture any observable differences in deposition in the leeward and windward sides of the Village. Additional details on the proposed shallow soil sampling program are described in the following sections. 

	3.3.1 Sample Sectors 
	3.3.1 Sample Sectors 
	Stratified sampling takes advantage of prior information and the initial CSM to designate non-overlapping strata (or sectors) that are relatively similar with respect to a given variable (USEPA, 2002). For this initial study and as described below, the sectors are designated radially based on distance and direction from the potential sources. Given the number and various types of potential sources for PFAS in the Hoosick Falls area (see Section 1.2), PFAS in samples collected within the Village limits may b
	Grid sampling is commonly used in environmental investigation, often in conjunction with other sampling designs and ensures that samples are taken at relatively regular intervals (USEPA, 2002). For this initial study, a radial grid was chosen to ensure spatial coverage around the Village (Figure 6). Since the spatial patterns anticipated are at a regional scale, a regionally scaled grid (outside of potential source areas) is seen as appropriate for the objective of this initial study. This initial sampling 
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	scale. Therefore, the initial sampling effort is designed to identify representative locations in a given direction and at a given distance interval (1,000 to 3,000 feet) beyond potential sources. Sample location selection and the sampling methods described below further address representativeness. 

	3.3.2 Sample Location Selection 
	3.3.2 Sample Location Selection 
	The selection of proposed surface soil sampling locations within each radial sector is being guided by historical aerial image review, property records review, visual inspection of site conditions such as topography, and NYSDEC’s input on other PFAS-related information in its possession. The goal is to identify locations that meet the criteria listed below: 
	 Undisturbed (not cultivated, farmed, filled or manicured) for the past 60 years; 
	 No indication or evidence of dumping/nearby source; 
	 Outside of floodplain or wetland; 
	 Sufficient soil thickness available for sample (avoiding bedrock outcrops and areas 
	of shallow bedrock); and 
	 Clear land ownership and ability to obtain access from owner. 
	In consultation with the NYSDEC, sampling locations have been preliminarily identified in each of the 16 sectors (Figure 6). A figure for each of the sectors and preliminary/proposed sampling locations has been included as Attachment D. These figures provide recent and historical aerial images, topographic contours, and parcel boundaries. Historical information is being gathered and reviewed and visual site inspections from public rights of way will also be completed to further vet each sample location. Vis
	Upon NYSDEC approval, attempts to obtain access will be initiated for all sampling locations. A minimum of three good-faith attempts (e.g., in-person visits, letters, phone calls, and/or electronic communications) to contact landowners and obtain access will be made. If three good-faith attempts do not yield contact or permission for access, then 
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	NYSDEC assistance will be sought. In the event that access to sample locations cannot be obtained, additional discussion with NYSDEC will be necessary. 

	3.3.3 Sampling Methods 
	3.3.3 Sampling Methods 
	Soil samples collected from each location as a part of this initial study will be collected from 0 to 2 inches bgs (beginning below any vegetative cover), 2-12 inches bgs and 12-24 inches bgs at the direction of NYSDEC and in accordance with an approved QAPP. Each sample location will be surveyed and flagged prior to sample collection. A stainless steel hand auger will be used to collect each specified sample interval.  Each of these samples will be homogenized independently in accordance with USEPA guidanc
	1
	1


	3.3.4 Laboratory Analysis 
	3.3.4 Laboratory Analysis 
	All soil samples collected as a part of this initial study will be submitted for laboratory analysis for PFAS, TOC, and pH in accordance with the approved QAPP. At the direction of NYSDEC, duplicate soil samples from each of the soil sampling locations and sample depth intervals will be collected during the investigation in laboratory provided containers. These samples will be shipped to the laboratory and placed “on-hold”. Within two weeks of receipt of the unvalidated analytical results for all of the soi
	2
	1

	 Work to be completed in accordance with the approved FSP and QAPP for the McCaffrey Street Site (CTM, 2016) or most recently approved/revised plans for the McCaffrey Street Site at the time of sampling.  The list of PFAS analytes for sampling under this plan will reference, and be consistent with the most recent list of PFAS compounds specified by NYSDEC at the time of sample collection. 
	 Work to be completed in accordance with the approved FSP and QAPP for the McCaffrey Street Site (CTM, 2016) or most recently approved/revised plans for the McCaffrey Street Site at the time of sampling.  The list of PFAS analytes for sampling under this plan will reference, and be consistent with the most recent list of PFAS compounds specified by NYSDEC at the time of sample collection. 
	 Work to be completed in accordance with the approved FSP and QAPP for the McCaffrey Street Site (CTM, 2016) or most recently approved/revised plans for the McCaffrey Street Site at the time of sampling.  The list of PFAS analytes for sampling under this plan will reference, and be consistent with the most recent list of PFAS compounds specified by NYSDEC at the time of sample collection. 
	1
	2
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	analyzed outside of the analytical holding time and reporting of SPLP results will indicate which extraction fluid was utilized for SPLP analysis. The remaining on-hold samples will be retained by the laboratory for 6 months.  
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	DATA EVALUATION 
	DATA EVALUATION 
	The data collection efforts described in this Work Plan will result in a meteorological data set representative of the conditions within and near the Village, and a soil data set appropriate for use in evaluating potential regional air deposition. These data will be evaluated to (1) assess the nature of PFAS concentrations in representative soils around the Village and (2) assess whether there is an observable regional distribution of PFAS in representative surface soils (i.e., higher PFAS concentrations in
	Data will be evaluated and assessed, using methods potentially including, but not limited 
	to: 
	to: 
	to: 

	 
	 
	Visual data summaries (e.g., boxplots, histograms, maps, quantile-quantile plots); 

	 
	 
	Comparison among data sets collected in different sectors (e.g., ANOVA); 

	 
	 
	Comparison of ranges and data distributions among sectors (e.g., F-test, 

	TR
	interquartile range, CV, Kolmogorov-Smirnov test); 

	 
	 
	Geostatistical analysis (e.g., variograms) to evaluate spatial relationships; and 

	 
	 
	Various descriptive statistics (e.g., CV, upper tolerance limits, upper confidence 

	TR
	limits). 


	The above evaluations may be completed both for PFAS results and TOC-normalized PFAS results, however only non-normalized data will be submitted NYSDEC in the required EDD format. The existing soil data discussed in Section 2 will be compared to, and if appropriate, combined with the newly collected data. 
	Subsequent work may include further surface soil sampling (e.g., additional locations within the initial sectors, additional sectors nearer to and/or further from the Village, sampling of other media, or sampling to determine regional background). Consideration of additional objectives and/or additional sampling may be necessary as the study progresses. 
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	SCHEDULE AND REPORTING 
	SCHEDULE AND REPORTING 
	Figure

	At the time of submittal of this work plan, evaluation and selection of sample locations, as described in Section 3.3.2, is under way. Based on discussions with NYSDEC, initiation of access agreements may begin while the work plan is under NYSDEC review in order to mitigate any potential schedule delays. Sampling will be completed as soon as possible however, it is preferred that sampling be conducted during one to two mobilizations, rather than sampling location-by-location as access is granted. 
	As stated 3.3.4, an interim data deliverable will be provided to NYSDEC within two weeks of receiving all of the unvalidated analytical data for purposes of SPLP sample selection. Validated analytical data from this work will be shared with NYSDEC as an EDD in a format compliant with NYSDEC’s environmental information management system, EQuIS. The detailed evaluation of the data, and conclusions and recommendations, will be included in a report submitted to NYSDEC no later than 60 days following validation 
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	PROPOSED SOIL SAMPLING SECTORS Regional Air Deposition Work Plan Hoosick Falls, NY FIGURE  
	Figure
	Proposed Soil Sampling 
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	Soil Sampling Sector Boundary 
	Figure

	Village Water Supply Area* 
	*Based on information contained within Parcel data provided by Rensselaer County in January 2018. 
	Note: Exact sampling locations to be determined based on land usage, disturbance, and site access. 
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	1 - Samples with starting depth equal to 0 ft bgs and ending depth 1ft. 2 - Samples with starting depth greater than 0 ft bgs and ending depth 1ft. 3 - Samples with starting depth greater than 1 ft bgs. * - Excludes samples collected below buildings, in potential waste areas or along roof drip lines. 
	USEPA - Samples collected and data provided by the United States Environmental Protection Agency. NYSDEC - Samples collected and data provided by the New York State Department of Environmental Conservation. TRC - Samples collected and data provided by TRC (2019) 
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