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1.0 INTRODUCTION 

The American Felt and Filter Company (AFFCO), located in New Windsor, Orange County, New York 
(see Figure 1) manufactures a variety of felt and filter products.  The site was operated prior to 1978 by the 
GAF Corporation (GAF), which manufactured similar products to AFFCO.  During both GAF′s and 
AFFCO′s ownership, the facility used 1,1,1- trichloroethane (TCA) as a solvent and carrier for zinc 
resinate, which was used to impregnate felt sheets in the Feutron Department (see Figure 2A, Site Layout). 
The TCA was stored on site in 55-gallon drums in an enclosed area just outside (north of) the Feutron 
Department.  

Site investigations performed in 1988 revealed that groundwater and soil in the area outside the Feutron 
Department contained TCA.  The source of the contamination is believed to be past leakage within the 
enclosed process area and/or spillage in the storage area.  The site was placed on the New York State 
Department of Environmental Conservation (NYSDEC) List of Inactive Hazardous Waste Sites in 1991 
(Site Code 3-36-036). The facility stopped using TCA in 1992.   

Groundwater sampling conducted through September 1994 revealed that residual amounts of TCA were 
still present in the groundwater. This Remedial Investigation (RI) was performed to better define the extent 
and source of contamination on the site.  A Work Plan, dated July 1997, submitted to and approved by 
NYSDEC, described the approved sampling activities, sampling locations, and sampling protocols. The 
work outlined in that work plan was performed in 1998. The site was again sampled in 2001 to assess any 
changes in the site conditions since 1998. 
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2.0 PREVIOUS INVESTIGATIONS 

Site conditions were assessed during three previous NYSDEC-approved sampling programs: January 
1988, December 1988, and September 1994.  The results of these sampling programs were contained in the 
following reports prepared by AKRF, Inc., each of which were previously submitted to the NYSDEC: 
Groundwater Investigation (July 1988); Site Remedial Investigation (December 1988); and Groundwater 
Assessment (November 1994). 

The January 1988 study involved groundwater and surface water sampling.  The sampling locations are 
shown on Figure 2. Nine shallow groundwater wells (S-1 through S-9) were installed in December 1987, 
extending five feet into the water table. Five wells previously used for water supply already existed on the 
site: two (E-3 and E-5 both approximately 50 feet deep) tap into shallow spring water and three E-1, E-2, 
and E-4 are deep wells that extended 272, 305, and 225 feet below the ground, respectively. These wells 
are no longer used for water supply, as the plant is now served by a municipal supply, which uses upstate 
reservoirs (the New York City water supply reservoirs). 

Table 1 shows the TCA concentrations detected during the three previous sampling rounds as well as the 
1998 and 2001 testing. The two wells near the storage area; S-8 (shallow) and E-1 (deep), showed elevated 
levels of TCA during the January 1988 round of sampling. S-8 had 1,400 parts per billion (ppb) while E-1 
had 2,800 ppb of TCA.  The state groundwater standard for TCA is 5 ppb while the health-based Federal 
Primary Drinking Water Standard for TCA is 200 ppb.  The site and the surrounding area are served by a 
municipal water supply. There are no known supply wells other than the site=s (inoperative) process water 
wells in the vicinity of the plant site (see Attachment G – Well Survey).  S-6, the well on the western 
portion of the property, contained 91 ppb of TCA.  The source of this contamination was not known. This 
portion of the site has not been used by AFFCO but was apparently used by GAF for the storage of 
equipment. The creek samples showed that the up-gradient portion of the creek (C-1) had one minor 
detected concentration of 1.2 ug/l in December 1988.  Subsequent up-gradient sampling did not detect any 
TCA.  The portion of the creek immediately down-gradient of the TCA storage area (C-2) contained 33 
ppb of TCA. The creek sample collected from the down-gradient edge of the site (C-3) contained 22 ppb of 
TCA.  The Quassaick Creek is classified by NYSDEC as a Class C surface water body.  There are no 
standards or guidance values for TCA in Class C surface water bodies. 

Since elevated levels of TCA were detected at certain locations in the January 1988 round of sampling, 
a second round of groundwater sampling was conducted in December 1988. The TCA concentrations 
detected during the December 1988 sampling round are also shown in Table 1. Comparison with the 
January 1988 values showed that there were significant reductions in groundwater concentrations of 
TCA.  In December 1988, soil conditions in the vicinity of the Feutron department were also evaluated 
to determine if there was any contamination from past surface spills (Figure 3A).  The soil sampling 
indicated a localized area (approximately 60 feet by 50 feet) of TCA contamination just north of the 
Feutron Department.  Soil concentrations in the limited area ranged from 360 ppb to 2,600 ppb (Table 
2).  A third round of groundwater sampling was conducted in September 1994.  Concentrations 
dropped even further in the 1994 round of sampling.  The 1998 sampling results are discussed in 
Section 4.
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3.0 INVESTIGATION METHODOLOGY 

The work discussed below represents the NYSDEC-approved Remedial Investigation Workplan dated July 
1997 and the additional soil and groundwater sampling performed in 2001. 

3.1  Soil Gas Sampling 1998 

The soil gas sampling program was used as a screening procedure to obtain a preliminary, semi-
quantitative indication of the extent of contamination and to determine the best placement of soil sampling 
locations for detailed quantitative analysis of the area.  The soil gas sampling program was conducted in all 
the open areas on the site and inside the building where TCA was utilized, as shown in Figures 3B and 4 
and Table 6.  The soil gas sampling grid was closer in Area A, behind the Feutron Department (the area of 
the known soil contamination) and inside the building. 

Before sampling the soil-gas sampling system was pre-purged.  At each soil gas sampling location, access 
to the soil was gained by drilling through the surface asphalt/concrete, if any, with a 1-inch drill bit.  To 
prevent saturation of the soil and displacement or absorption of soil gases, dry drilling (drilling without a 
lubricant) was performed. Once the soil surface was reached, the sampling probe - a 5/8 inch diameter 
stainless steel shaft with a hardened point and slotted intakes - was driven into the soil to a depth of 4 feet 
to obtain the soil gas sample. All precautions were taken to assure that the sample was not diluted by 
atmospheric air being drawn in through the probe/soil interface. The sampling probe was attached directly 
to a Photoionization Detector (PID), which measured the concentration of organic contaminants in the soil 
gas vapors.  The PID pump was turned on, and the maximum PID reading recorded.  The location and 
readings of all soil gas samples tested were recorded in the field notes. In case of elevated readings (25 
ppm above background), the probe was driven deeper to obtain a vertical profile of soil contamination. The 
25 ppm criterion was specified in the Remedial Investigation Workplan dated July 1997, based on the 
findings of the December 1988 soil gas sampling. To prevent carry-over or cross-contamination of 
samples, the sampling probe, tubing and pump were thoroughly purged and decontaminated between 
samples, by drawing atmospheric air through the system until readings were at atmospheric levels as 
determined by periodic samples of the ambient atmosphere at the site. The PID was calibrated with 
isobutylene in accordance with the manufacturer’s recommendations. 

3.1.1 Soil Gas Sampling 2001 

Soil gas sampling was conducted using two different techniques, the hand-held probe and a geoprobe: 

The hand-held probe technique was used at location SG-1A inside the building, due to the drilling 
difficulty (see Figure 5 for locations). At this location, access to the soil was gained by dry drilling through 
the concrete floor with a 1-inch drill bit. The sampling probe (a 5/8 inch diameter stainless steel shaft with 
a hardened point and slotted intakes) was then driven into the soil to a depth of 4 feet to obtain a soil gas 
sample. The same procedure was repeated to obtain soil gas sample every one foot to a depth of 8 feet 
below the concrete floor. Since the PID reading of the deepest soil gas sample collected (approximately 8 
feet) was above 25 ppm, a soil sampler was pushed from 8 to 9 feet to collect a soil sample. The soil 
sample was analyzed for TCL VOCs (using EPA Method 8260). 
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The geoprobe technique was used to collect the remaining soil gas and soil samples from three locations 
inside: SG-1 (located immediately adjacent to SG-1A); SG-2; and SG-3 and three outside the building: 
SG-4 through SG-6 (see Figure 5). At each location, after drilling through the concrete floor (inside the 
building) and asphalt (outside the building), the probe was driven down to collect soil samples every four 
feet. At each location beneath the floor (inside the building) and asphalt (outside the building), the probe 
was driven down to collect soil samples every four feet. At each location, soil samples were collected in 
four-foot plastic liners, approximately 10 feet deep at SG-1 and SG-3. The PID readings indicated that 
only at SG-1 and an intermediate depth (4 to 8 feet) at SG-3 did PID readings exceed 25 ppm. Outside the 
building, refusal was encountered at approximately 12 feet below grade at SG-4 and SG-5 and at 11 feet at 
SG-6. PID levels were below 25 ppm at all depths other than the shallowest at location SG-4 and at all 
depths except 6 to 8 feet at location SG-5 and at the shallowest and deepest sample of SG-6. However, at 
the request of NYSDEC, soil samples were collected from each location and groundwater samples were 
collected from SG-4 and SG-5 and called WSG-4 and WSG-5. Soil sampling results from this sampling 
event are presented in Table 7. 

3.2  Soil Sampling 1998 

Based on the soil gas sampling results, 19 soil samples were collected for laboratory analysis. The number 
and locations of the soil samples were discussed with and approved by NYSDEC at the site. The soil 
samples were collected using a modification of the soil gas sampling equipment and tube samplers. The 
depths of sample collection were based on the results of the soil gas sampling. Soil samples were properly 
containerized and each container was properly labeled, sealed, and refrigerated at approximately 4EC for 
shipment to the laboratory.  A chain of custody was maintained throughout the field sampling, transport of 
samples to the laboratory, and during lab analysis.  All soil samples were analyzed for volatile organic 
compounds (VOCs) by NYSDEC ASP Method 91-1. 

3.2.1 Soil Sampling 2001 

Soils were sampled in the rear yard area at the location of the new rock well, E-1 new. Continuous soil 
samples were obtained using a 2-inch diameter, 2-foot long split spoon from the surface down to a depth of 
16 feet below grade. The dense till layer prevented the use of a rotary auger to drill the well with the 
resulting lack of soil sampling. One soil sample was obtained at a depth of 23 to 25 feet below grade, 
approximately 10 feet above the bedrock, encountered at 35 feet. Five soil samples from 0-2, 2-4, 6-8, 8-
10, and 23 to 25 feet below grade were analyzed for TCL VOCs using EPA Method 8260. 

3.3  Groundwater And Surface Water Sampling 1998 

The locations of all groundwater sampling locations are shown on Figure 2A. There are nine shallow 
groundwater wells (S-1 through S-9), two spring water wells (E-3 and E-5), and three deep wells (E-1,  E-
2, and E-4). The shallow and spring water wells were redeveloped with bailers, while the deep (rock) wells 
were not re-developed. Development was continued until the turbidity of the development water, as 
measured by a nephelometer, became less than 50 Nephelometric Turbidity Units (NTU). The wells were 
sampled the week following development.  Before sampling the shallow/spring water wells, water levels 
were measured using an electronic water level indicator and samples were not collected until pH, 
temperature, and conductivity readings stabilized and the turbidity was below 50 NTU. A minimum of 3 
well volumes were purged from each well before sampling and a bailer was dedicated to each well. Water 
levels in the deep wells could not be measured as the wells and their integral pumps are sealed. Water was 
pumped from E-2 and E-4 for 15 minutes prior to sample collection (direct from the pump). At E-1, the 
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pump failed less than 5 minutes after start-up. An electrician was able to temporarily restart the pump, at 
which time a sample was collected directly from the pump. 

Due to the problem with E-1 during the August sampling, with NYSDEC=s consent, on November 4, 1998, 

AKRF re-sampled well E-1 (with oversight by NYSDEC). After pumping the well at approximately 550 
gallons per hour for almost 5 hours (i.e., over 3 well volumes), when the water level was drawn down 41 
feet, the pump was shut off and the well allowed to recover. Approximately 90 minutes later, the water 
level had risen almost 30 feet and a sample was collected with a bailer (E-1A). Approximately 90 minutes 
later, the water level had recovered a further 5 feet, the pump (located at the bottom of the well) was 
restarted and a sample was collected from the outlet of the pump (E-1B). A trip blank (correctly identified 
on chain-of-custody, mistakenly identified by laboratory as “FB”) was also collected.  

In addition to the samples collected from monitoring wells, one groundwater sample (SG 0,2 H20) was 
collected using the soil gas sampling equipment, described above. This approach yields semi-quantitative 
results of groundwater conditions. The instrument uses a vacuum to suck water up to the surface. Hence, if 
the readings are zero then the groundwater may or may not have low levels of VOCs since some VOCs 
may be lost during the sample withdrawal process. However, if VOCs are detected, it is known that the 
groundwater has VOCs at least as high as measured by this method.   

Surface water samples were collected at four locations in the Quassaick Creek, three corresponded to 
former sampling locations C-1, C-2, and C-3 (also described in the older reports as C-UM, C-U and C-D, 
respectively). The fourth sample (C-U400) was collected approximately 400 feet downstream of C-3. 

All water samples were properly containerized and each container was properly labeled, sealed, and 
refrigerated at approximately 4EC for shipment to the laboratory.  A chain of custody was maintained 
throughout the field sampling, transport of samples to the laboratory, and during lab analysis. All water 
samples were analyzed for VOCs by NYSDEC ASP Method 91-1. 

3.3.1 Groundwater Sampling 2001 

A groundwater sample was collected from the newly installed monitoring well and existing wells S-1 
through S-9 on November 8, 2001, 14 days after the development of the new well. Prior to sample 
collection, all wells were purged of 3 well volumes using a low flow pump. VOC samples were collected 
through a low-flow VOC sampling device connected to a bailer check valve to prevent agitation of the 
sample stream. Sample containers for VOC analysis were pre-preserved in the laboratory. Groundwater 
samples were analyzed for TCL VOCs (using EPA Method 8260), also by Severn Trent Laboratories, 
producing Category B deliverables. 
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3.4  Quality Assurance/Quality Control 

To avoid contamination and cross-contamination of samples, all sampling equipment was cleaned before 
collection of each sample.  The procedure used was adapted from the NYSDEC’s Sampling Guidelines and 
Protocols, September 1992. 

  1.  Steam clean or pressure wash equipment. 
  2.  Scrub equipment with a bristle brush using a non-phosphate detergent solution 
  3.  Rinse with distilled water. 
  4.  Rinse with 0.1N nitric acid (HNO3) (for stainless steel equipment with 0.1N hydrochloric acid). 
  5.  Rinse twice with distilled water. 
  6.  Rinse with spectrographic grade methanol. 
  7.  Air dry. 
  8.  Double rinse with distilled water. 
  9.  Air dry the equipment. 
10.  Package in clean aluminum foil. 
 
Trip blanks were included only in shipments of groundwater and surface water samples.  Trip blanks were 
analyzed to check for any contamination during transportation.  Field blanks were analyzed to check for 
any contamination due to the sampling equipment used. 

Severn Trent Envirotest of Newburgh, New York, a laboratory certified by the New York State 
Department of Health (NYSDOH # 10142) to perform NYSDEC Analytical Services Protocol (ASP) was 
used for all laboratory analyses. The laboratory operates a QA/QC program of proper laboratory practices 
(including the required chain-of-custody), an internal quality control program, and external quality control 
audits. Sample preservation techniques, holding times, and containerization for the soil and groundwater 
samples were as stipulated by the NYSDEC ASP, with the exception of the vials for the water samples 
which, at the direction of NYSDEC, were not treated with the standard preservative. 
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4.0 INVESTIGATION RESULTS AND CONCLUSIONS 

4.1  Soil Gas Sampling 1998 

Sampling locations and results are shown in Figure 3 and 4. The results by area were as follows: 

• Inside the building, no readings above the 25 ppm criterion established in July 1997 Remedial 
Investigation Workplan were obtained at any sampling location; 

• In Area A (shown in more detail in Figure 4), of the 24 sampling locations, readings above zero were 
obtained at 16 locations, four of which (0,3; 0,2; 1,3 and 1,2) had readings above 25 ppm with 
maximum levels and depths of: 410 ppm (near the surface); 1,534 ppm (at 5 feet, where free product 
with a solvent odor consistent with TCA was encountered); 412 ppm (near the surface) and 137 ppm 
(at 4 feet) respectively; 

• In Area B, locations B-1, -2, -3 and -5 had maximum levels of 2, 2.5, 4 and 10 ppm respectively; 

• No readings above the 25 ppm criterion established in the July 1997 Remedial Investigation Workplan 
were obtained at any sampling location in Areas C, D or E. 

In Area A, drilling was stopped when a shallow clay layer was encountered approximately 7 to 8 feet 
below the surface.  Based on these results, AKRF and NYSDEC selected the following eight locations 
(shown on Figure 4) to collect soil samples: seven outside the building [0,2 (where a groundwater sample 
was also collected); 1,2; 3,2; 1,3; 1,1; 0.5,0.5 and 1,3.5] and one inside the building [-1,1.5]. 

4.1.1 Soil Gas Sampling 2001 

Soil gas sampling was performed again in 2001 to determine where additional soil samples were to be 
taken to further characterize the extent of contamination in the rear yard and within the adjacent building 
where TCA had been stored and used (see Figure 5). The following locations measured soil gas VOCs 
above the 25 ppm criteria contained in the approved sampling plan: SG-1A at 8 feet deep, SG-1 at 8 feet, 
sg-4 at 0-2 feet, SG-5 at all depths except between 6-8 feet, and SG-6 at 0-2 feet and 6-8 feet. 

Based upon these results, soil samples were obtained at each of the soil gas sampling locations. 
Additionally, screening groundwater samples were obtained from the geo-probe bore holes at SG-4 and 5 
(called WSG-4 and WSG-5). 

4.2  Soil Sampling -1998 

The eight soil sampling locations are shown in Figure 4. Full laboratory data is contained in Attachment A. 
Table 2 summarizes all detected volatile organic compounds (VOCs) by location and depth, compared to 
the NYSDEC TAGM 4046 Recommended Soil Cleanup Objectives (TAGM 4046 levels). The TAGM 
4046 levels are for guidance purposes, and are not automatic cleanup criteria. Rather, cleanup criteria are 
to be determined in a site-specific manner based on an evaluation of the potential for exposure. The data 
indicate that the TAGM 4046 levels were exceeded at only two locations: 0,2 at all depths (within the 
former TCA storage area outside the building) and -1, 1.5 inside the building at a depth of 6 to 8 feet (but 
not at a depth of 4 to 6 feet).  
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Given: a) the depth where the free product was found at location 0,2 (see Section 4.1); b) the depth where 
the contamination was and was not found at -1,1.5; and c) the depth of the confining clay layer, it may be 
inferred that the contamination found at -1,1.5 originated from a spill at the TCA storage area outside the 
building. In Section 5 (Risk Assessment and Remedial Goals), a remediation goal for soil cleanup will be 
evaluated. 

Several other compounds were detected at above TAGM 4046 levels in sample location -1,1.5 including 
1,1-dichloroethene, 1,1-dichloroethane, acetone, and benzene.  However, location –1,1.5 is within the 
remediation area (Figure 4) and the low levels of VOCs will also be treated by the remediation system. 

4.2.1 Soil Sampling 2001 

Table 3 summarizes the detected VOCs in samples from the new bedrock well (E-1 New) and the soil 
samples from the soil gas locations SG-1A and SG-1 through SG-6. Complete laboratory data is contained 
in Attachment B. As can be seen in Table 2, the exceedances of TAGM 4046 Recommended Soil Cleanup 
Objectives were at: 

• SG-1/1A (140 ppm of TCA (TAGM 0.8 ppm) at a depth of 8 to 9 feet and 62 ppm at a depth of 8 to 
10 feet);  

• SG-4 (0.83 ppm of TCA at a depth of 0 to 4 feet); and  

• SG-6 (760 ppm of TCA at a depth of 6 to 8 feet). 

4.3  Groundwater And Surface Water Sampling 1998 

Sampling locations are shown in Figure 2. Table 4 shows detected compounds; full laboratory data is in 
Attachment A. Exceedances of GA standards occurred at: S-6, S-8, E-1 and location 0,2, as summarized in 
the table below. 
 
Compound 

 
GA Std.  

 
MCL 

 
C Std.

 
S-6 

 
S-8 

 
E-1 

 
E-1A 

 
E-1B 

 
SG 0,2 
H2O 

 
Chloroethane 

 
5 

 
 

 
 

 
 

 
 

 
 

 
48 

 
 

 
60 

 
1,1, -DCE 

 
5 

 
7 

 
 

 
 

 
28 

 
23 

 
20 

 
 

 
600 

 
1,1,-DCA 

 
5 

 
 

 
 

 
7 

 
130 

 
290 

 
320 

 
10 

 
2,600 

 
1,2,-DCE 

 
5 

 
70 

 
 

 
 

 
 

 
 

 
 

 
 

 
9 

 
1,2, -DCA 

 
5 

 
5 

 
 

 
 

 
 

 
 

 
 

 
 

 
26 

 
1,1,1, -TCA 

 
5 

 
200 

 
 

 
8 

 
20 

 
530 

 
700 

 
14 

 
18,000 

 
TCE 

 
5 

 
5 

 
40 

 
10 

 
 

 
 

 
 

 
 

 
20 

 
1,1,2, -TCA 

 
1 

 
5 

 
 

 
 

 
 

 
 

 
 

 
 

 
4 

all values in ppb 
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Since the GA standards were exceeded, in the next section a risk assessment for shallow and deep 
groundwater is presented to determine the need for remediation. It should be noted that many of the GA 
standards (including that for TCA) are not risk-based but rather a blanket 5 ppb level for several large 
classes of organic chemicals. Table 4 includes columns for MCLs (the federal primary drinking water 
standards) and NYSDEC Class C Standards (the standards applicable to Quassaick Creek). 

As can be seen in Table 1, the recent concentrations of TCA show substantial reductions compared to 
those from the earlier sampling events, without the significant breakdown of TCA into other compounds.  
Although the TCA concentration in S-6 increased slightly from 5 ppb in September 1994 to 8 ppb in 
August 1998, the August 1998 result still represents a significant decrease from the initial 91 ppb 
measured in January 1988.  At deep well, E-1, the August 1998 data was considered likely a sampling 
artifact related to the problems encountered with pumping the well.  The resampling in November 1998 
indicated that shallow contamination (in excess of 500 ppb of TCA) exists at this location, but much lower 
levels are associated with deeper in the aquifer.  Additionally, the groundwater at this location contains a 
strong odor of hydrogen sulfide, which would render the water non-potable without treatment.  The deeper 
aquifer in this area contains hydrogen sulfide odor as documented in the historical well records for the 
county (Attachment D). 

4.3.1 Groundwater Sampling 2001 

The problems with sampling the deep well E-1 and the uncertainty as to the construction of this well led to 
the installation of a new rock well adjacent to E-1 identified as E-1new. On October 17, 2001, the new soil 
boring (E-1 new) was advanced in the vicinity of deep production well E-1 using a truck-mounted rotary 
drill rig. Continuous soil samples were obtained using a steel, 2-foot long, 2-inch diameter spilt-spoon 
sampler driven through the subsurface ahead of a hollow stem auger to the depth of 16 feet below grade 
(see Attachment A – Boring/Well Logs and Field Measurements). The soil began as silty sand with trace 
gravel transitioning to dark gray very dense glacial till. Due to the presence of the till layer, the drilling 
technique was changed to mud rotary drilling. Therefore, continuous soil sampling could not be conducted. 
However, one soil sample was obtained from a depth of 23 to 25 feet.  Mud rotary drilling continued to a 
depth of 35 feet below grade then was changed to rock core spinning.  A total of 7 feet of bedrock core was 
obtained. The bedrock was dark black greywacke. Due to the drilling techniques head-space 
photoionization detector (PID) readings could only be taken from the first 12 feet of drilling: levels were 
below the instrument detection limit except for the sample from 8 to 10 feet below grade which had a 
reading of 46 ppm. 

Soil samples from depths of 0-2, 2-4, 6-8, 8-10 and 23-25 feet were analyzed for TCL VOCs (using EPA 
Method 8260) with Category B deliverables by Severn Trent Laboratories of Newburgh, New York, a 
NYSDOH-ELAP laboratory certified to perform NYSDEC Analytical Services Protocol (ASP). 

As a result of hard drilling, on October 19, 2001, a 2-inch monitoring well was installed to a depth of 42 
feet below grade. A 7-foot schedule-40, threaded, flush-joint PVC screen installed in the bedrock then 
connected to a 35-foot schedule 40, threaded, flush-joint PVC riser from the bedrock surface to above the 
ground surface. The annular space around the well riser was sealed with bentonite pellets extending 2 feet 
above the bedrock interface and completed with a cement/cutting mixture to grade. 
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A groundwater sample was collected from the newly installed monitoring well and existing wells S-1 
through S-9 on November 8, 2001, 14 days after the development of the new well. Prior to sample 
collection, all wells were purged of 3 well volumes using a low flow pump. VOC samples were collected 
through a low-flow VOC sampling device connected to a bailer check valve to prevent agitation of the 
sample stream. Sample containers for VOC analysis were pre-preserved in the laboratory. Groundwater 
samples were analyzed for TCL VOCs (using EPA Method 8260), also by Severn Trent Laboratories, 
producing Category B deliverables. 

Table 5 summarizes the detected VOCs in samples from the new bedrock well (E-1 New); the existing site 
wells S-1 through S-9 and the two new shallow sampling locations where water was collected via the 
geoprobe WSG-4 and WSG-5. Complete laboratory data is contained in Attachment B. As can be seen in 
Table 3, the exceedances of (5 ppb unless otherwise stated) NYSDEC GA Standards were at: 

• WSG-5 (multiple chlorinated compounds – highest 50,000 ppb of TCA);  

• WSG-4 (multiple chlorinated compounds – highest 4,500 ppb of TCA); 

• E-1 New (550 ppb of TCA, 40 ppb of chloroethane and 24 ppb of 1,1-DCA); 

• S-8 (36 ppb of 1,1-DCA and 9.8 ppb of TCA); 

• S-4 (7.1 ppb of chloroform – GA Standard 7 ppb); and  

• S-7 (9.7 ppb of 1,2-DCE).  

Table 1 shows a historical comparison of the groundwater sampling data at locations where samples have 
previously been collected. In all shallow wells, detected concentrations are lower than those previously 
detected. A direct comparison of data from E-1 New with the previous E-1 is not possible as the 
construction details and current condition of E-1 are unknown. 

4.4  Conclusions 

Soil gas sampling in 1998 demonstrated that only in Area A (in and adjacent to the former TCA storage 
area) were TCA and its breakdown products (such as 1,1-dichloroethene) found at significant levels.  Soil 
sampling further showed the area of contamination to be limited to one location outside the building 
(location 0,2 on Figure 4) and one inside the building (location -1,1.5).  At location 0,2 (outside the 
building), TCA was detected in surface (0-2’) and subsurface (>2’) soil vapor samples.  Evidence of 
residual product was also observed at this location.  Inside the building, TCA was only detected in two 
subsurface (>2’) soil vapor samples.  The pattern of contamination indicates that the source of TCA at both 
these locations was outside the building (i.e., the TCA storage area).  If the spill had occurred inside of the 
building, TCA would most likely be detected in the shallow (0-2’) soil depths as opposed to only at the 
deeper depth interval (6- 8’). 

Shallow groundwater contamination was detected in 1998 both in the TCA storage area and at much lower 
levels downgradient of the storage area (between the storage area and the creek).  Contamination was also 
found in the deep former production well down-gradient of the storage area. However, the contamination is 
primarily shallow as much lower contaminant levels were associated with deeper in the aquifer. The water 
would not be potable without treatment due to (naturally) high levels of hydrogen sulfide. 

Measurable levels of TCA, but below any regulatory threshold, were found in two of the creek samples. 
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The 2001 sampling confirmed the previous findings. Soil gas sampling at three locations inside the Feutron 
building revealed elevated levels above the 25 ppm criterion established in July 1997 Remedial 
Investigation Workplan at location SG-1/1A (all depths) and SG-3 (4 to 8 feet depth), but not at SG-2. 
Outside the building, elevated levels were found at all three locations: SG-4 (0 to 4 feet, but not deeper), 
SG-5 (6 to 8 feet, but not shallower or deeper) and SG-6 (4 to 8 feet, but not shallower or deeper). 

Soil sampling at the location of the new bedrock well and the six soil gas sampling locations revealed 
exceedances of TAGM 4046 Recommended Soil Cleanup Objectives at SG-1/1A inside the building and 
SG-4 (minor exceedance) and SG-6 outside the building. 

Groundwater sampling at the new bedrock well, two soil gas sampling locations (SG-4 and SG-5) outside 
the building, and the nine existing shallow wells revealed levels more than two orders of magnitude above 
NYSDEC GA Standards (i.e., standards developed based on drinking water scenarios) at the new bedrock 
well and both of the locations outside the building. Also there were minor exceedances (less than an order 
of magnitude) at three shallow wells: S-8 (near the new bedrock well), S-7 (northeast of the Feutron 
building, near the river) and S-4 (in the southwest corner of the site – up-gradient). 
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5.0 RISK ASSESSMENT AND REMEDIAL GOALS 

5.1  Introduction 

This risk assessment (RA) is to determine whether existing levels of contamination found at the site, as 
described in Section 4, present an unacceptable risk to human health or the environment. Where an 
unacceptable risk is found to occur, a remediation goal (RG) to reduce the risk to an acceptable level will 
be developed. In the Feasibility Study (Section 6), the remedial alternatives to meet these goals will be 
developed and evaluated. The preferred remedial alternative(s) will then be recommended.    

5.2  Methodology 

NYSDEC does not have extensive guidance on preparation of risk assessments, but rather (see NYSDEC 
TAGM 4025) recommends reliance on USEPA methodology. The principal guidance document is Risk 
Assessment Guidance for Superfund Volume I, Human Health Evaluation Manual - Part A (EPA/540/1-
89/002, December 1989). An ecological risk assessment has not been prepared as levels did not exceed any 
known thresholds for terrestrial or aquatic biota (e.g., surface water quality standards). 

A risk assessment combines the data on site contamination (e.g., levels of TCA in the soil) with exposure 
pathways (e.g., accidental ingestion of soil) and chemical-specific toxicity data to determine the risk to 
exposed individuals. These risk levels are then compared to acceptable or de minimus levels. 

The steps required to perform a risk assessment are:  

1. an exposure assessment (to determine how people may be exposed to site contaminants); 

2. a screening step (to determine which chemicals and exposure pathways may present unacceptable 
risks and therefore warrant additional evaluation); 

3. a toxicity assessment (or evaluation of the toxicity and other properties of the chemicals which 
warrant additional evaluation); and  

4. a risk characterization (the detailed evaluation of chemicals and exposure pathways to provide 
estimates of risk).  

5.3  Exposure Assessment 

In this step, potentially exposed populations and potential exposure pathways are identified. In Step 4, site-
specific exposure concentrations are used to determine the potential intake of each chemical. Exposure  
(and therefore the potential for risk) can not occur unless there is contact with a chemical. As such, mere 
presence of a chemical at a site is not in itself evidence that a risk will exist.  

Although the site is currently a manufacturing facility and is zoned for manufacturing usage only, for 
purposes of conservatism, it will be assumed that single family residential usage of the site may occur 
sometime in the future. Any exposure calculated under this hypothetical scenario would far exceed that 
which currently occurs in the site’s current use as a workplace. EPA has developed conservative default 
parameters (based on research and estimates) for the activities occurring in a residential scenario: e.g., how 
much soil a child accidentally ingests. 
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Exposure Pathways 

As discussed above, exposure can only occur if there is a complete “pathway” from contaminants   
contained in one of the on-site media (soil or groundwater) to an exposure point. The following pathways 
are therefore incomplete, and do not require further consideration: 

1. on-site shallow groundwater ingestion/inhalation (since public water is available and water just 
below the ground surface would not be permitted to be used as a drinking water supply)  

2. on-site shallow groundwater dermal contact (since public water is available and water just below the 
ground surface would not likely provide sufficient flow for a non-potable well, e.g., for car washing) 

3. on-site and off-site surface water ingestion/inhalation (the creek is not designated for potable supply, 
but in any event river water does not exceed drinking water standards for any of the site-related 
chemicals) 

4. on-site and off-site surface water dermal contact (water is designated for fishing and 
primary/secondary contact recreation e.g., swimming, but water does not exceed any applicable 
water standards for any of the site-related chemicals) 

5. on-site and off-site sediment incidental ingestion (water is designated for swimming, but VOCs 
would not accumulate in sediments) 

6. on-site sediment dermal contact (water is designated for swimming, but volatile organic compounds 
(VOCs) would not accumulate in sediments) 

7. on-site inhalation of particulates (VOCs are not generally adsorbed to airborne particulates due to 
their high volatility) 

8. on-site soil dermal contact (VOCs are not readily absorbed through the skin) 

9. on-site and off-site ingestion of fish/shellfish/meat/game/dairy/eggs/vegetables (VOCs do not 
accumulate in biota) 

10. all other off-site pathways except off-site deep groundwater ingestion/inhalation (the only other 
route to carry contamination off-site is via deep groundwater. Any volatilization in the air would be 
diluted to minuscule levels by the time it reached the site boundary).  

The following pathways are considered complete: 

C on-site deep groundwater ingestion (even though public water is available, likely making installation 
of a supply well illegal, for purposes of this evaluation, it is assumed that an on-site water supply 
well could be installed). This pathway includes inhalation of vapor phase chemicals while 
showering. 

C on-site soil incidental ingestion 

C on-site inhalation of volatile organic chemicals The presence of TCA in the sump under the main 
mill building in the area where this chemical was used presents a potential exposure pathway. 
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5.4  Comparison To Risk-Based Concentrations 

Although occupational activities currently occur at the site and future activities could include occupational 
or recreational activities, the highest potential exposures would be related to adult or child long-term 
residential exposure at the site. Default exposure factors were used, taken from EPA’s Exposure Factors 
Handbook (EPA/600/P-95/002, August 1996) as presented in EPA Region III’s calculations for risk-based 
concentrations (http://www.epa.gov/reg3hwmd/risk/riskmenu.htm), which incorporate both childhood and 
adult exposure in a consistent manner. All factors and equations used are contained in Attachments B and 
C. 

For the three complete pathways: deep groundwater ingestion; inhalation of vapor phase chemicals; and 
on-site soil incidental ingestion, to determine whether or not the concentrations of chemicals found at the 
site could potentially represent an unacceptable risk, the maximum site concentrations were compared to 
the EPA Region III Risk-Based Concentrations (Attachment B) or EPA’s Soil Screening Levels 
(Attachment C). Both of these documents present conservative estimates of concentrations which may 
present unacceptable risks. In both cases, the scenarios are at least as conservative as those which could 
reasonably occur under current or future usage of the American Felt and Filter site.  

Deep Groundwater Ingestion 

Sample E-1B is representative of the quality of water which might be obtained from a hypothetical future 
on-site supply well. The other recent sample from that location (E-1A) is not representative of long-term 
water quality, but rather represents a sample from a location too shallow to be used for water supply. In 
addition, as noted above, the groundwater from this well had high levels of hydrogen sulfide, rendering it 
non-potable without treatment.  

 
 
 

 
Tap Water Risk- Based 

Concentration (see Appendix B) 

 
E-1B 

 
1,1,-DCA 

 
800 

 
10 

 
1,1,1-TCA 

 
540 

 
14 

all values in ppb 

As such, the detected concentrations of 14 ppb of TCA and 10 ppb of 1,1-dichloroethane are well below 
the risk-based concentrations in drinking water of 540 ppb of TCA and 800 ppb of 1,1-dichloroethane. 
Both of these risk-based concentrations address the non-carcinogenic effects of drinking water for 30 years 
(6 as a child, 24 as an adult) as well as the effect of breathing these chemicals which can volatilize while 
showering.  
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On-Site Soil Incidental Ingestion 

The highest concentrations (generally from sample locations 0,2 or -1,1.5 (see Table 2)) were compared to 
the residential soil RBCs (Attachment B) for all chemicals exceeding the TAGM 4046 levels. As can be 
seen in the table below, only the 2,600 ppb concentration of 1,1- dichloroethene (DCE) found at location - 
  1,1.5 inside the building exceeded an RBC. In reality, soils at this location are currently underneath a 
concrete slab and at a depth of 6 to 8 feet, making long-term ingestion essentially impossible. At all other 
locations, including shallow locations outside the building, concentrations of DCE were well below 1,100 
ppb. 

 
  

Residential Soil Ingestion 
Risk-Based Concentration

 
Site 

Maximum  
1,1,1-Trichloroethane 

 
1,100,000

 
960,000  

1,1-Dichloroethane 
 

7,800,000
 

4,900  
1,1-Dichloroethene 

 
1,100

 
2,600  

Acetone 
 

7,800,000
 

420  
Benzene 

 
22,000

 
500 

all values in ppb 

 

On-site Inhalation of Volatile Organic Chemicals 

Although EPA Region III no longer includes this pathway in its RBCs, a similar approach was taken in 
development of EPA’s generic Soil Screening Levels (SSLs) [Soil Screening Guidance, July 1996, User's 
Guide EPA540/R-96/018 and Technical Background Document EPA/540/R-95/128]. As with the soil 
ingestion pathway, the maximum site concentration was compared to the appropriate Soil Screening Level. 

As can be seen in the table below only the 2,600 ppb concentration of 1,1-dichloroethene found at location 
-1,1.5 inside the building exceeded an SSL. In reality, soils at this location are underneath a concrete slab 
and at a depth of 6 to 8 feet, making long-term inhalation essentially impossible. However, the 170 ppb of 
1,1-dichloroethene obtained in the shallowest sample (depth of 1 - 3 feet) from location 0,2 (the former 
TCA storage area) also exceeded the SSL. Additionally, air sampling of vapors within a sump under the 
floor slab in the northwest corner of the main mill building measured at 320 ppb of TCA. Within the 
breathing zone in the work areas of the building, the highest level of TCA was measured at 5.7 ppb, below 
guidelines for this chemical in indoor air. The presence of higher concentrations in the sump will need to 
be addressed in the remedial selection section of the Feasibility Study. 
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Generic Inhalation of 
Volatiles SSL 

 
Site 

Maximum  
1,1,1-Trichloroethane 

 
1,200,000

 
960,000  

1,1-Dichloroethane 
 

1,300,000
 

4,900  
1,1-Dichloroethene 

 
70

 
2,600  

Acetone 
 

100,000,000
 

420  
Benzene 

 
800

 
500 

all values in ppb 

 

In the next section, toxicity information on 1,1-Dichloroethene (DCE) will be presented, followed by a 
more detailed evaluation of the potential risks associated with the site in Section 5.6. 

5.5  Toxicity Assessment 

The following information on 1,1-Dichloroethene (DCE) was adapted from toxicological profiles 
developed by the Agency for Toxic Substances and Disease Registry (ATSDR -- part of the Public Health 
Service of the U.S. Department of Health and Human Services) 

1,1-Dichloroethene (DCE) is a colorless liquid with a mild, sweet smell. It evaporates very quickly 
from water and soil to the air. In the air, it takes about 4 days for it to break down. DCE breaks 
down very slowly in water. It does not accumulate very much in fish or birds. In soil, DCE is slowly 
transformed to other less harmful chemicals. The main effect from breathing high levels of DCE is 
on the central nervous system. Some people lost their breath and fainted after breathing high levels 
of the chemical. Breathing lower levels of DCE in air for a long time may damage the nervous 
system, liver, and lungs. Workers exposed to DCE have reported a loss in liver function, but other 
chemicals were present. Animals that breathed high levels of DCE had damaged livers, kidneys, and 
lungs. The offspring of some of the animals had a higher number of birth defects. It is not known if 
birth defects occur when people are exposed to DCE. Animals that ingested high levels of DCE had 
damaged livers, kidneys, and lungs. There were no birth defects in animals that ingested the 
chemical. Spilling DCE on your skin or in your eyes can cause irritation. EPA has determined that 
DCE is a possible human carcinogen. Studies on workers who breathed DCE have not shown an 
increase in cancer. These studies, however, are not conclusive because of the small numbers of 
workers and the short time studied. Animal studies have shown mixed results. Several studies 
reported an increase in tumors in rats and mice, and other studies reported no such effects. The EPA 
has set a limit in drinking water of 7 parts per billion of DCE (NYSDEC uses 5 ppb). EPA requires 
that discharges or spills into the environment of 5,000 pounds or more of DCE be reported. The 
Occupational Safety and Health Administration (OSHA) has set an occupational exposure limit of 
1,000 ppb of DCE in workplace air for an 8-hour workday, 40-hour workweek. The National 
Institute for Occupational Safety and Health (NIOSH) currently recommends that workers breathe 
as little DCE as possible. 
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5.6  Risk Characterization 

As discussed above in the Section 5.4, only one chemical (DCE) and two pathways (soil incidental 
ingestion and inhalation of volatile organic chemicals from soil) have any potential to present unacceptable 
risks and thus require cleanup. This section presents a more complete evaluation of these two pathways, 
and as necessary, a cleanup goal to eliminate any unacceptable exposure risk. 

Incidental Ingestion of Site Soils  

The scenario used by EPA Region III to develop the 1,100 ppb risk-based concentration (RBC) is shown in 
Appendix B (Equation 12). Children aged 1 to 6 are assumed to ingest 200 milligrams of soil per day 
(mg/day) in the vicinity of their home, whereas adults and children over 6 ingest 100 mg/day. It is assumed 
that exposure occurs at the same residence on 350 days per year for the first 30 years of life. Using the 
estimated cancer potency of DCE derived from animal experiments results in a theoretical additional 1 in 1 
million lifetime risk of cancer being associated with exposure to soils with an average DCE concentration 
of 1,100 ppb. 

[To put the additional 1 in 1 million lifetime risk of cancer in context, the overall risk of cancer is 
approximately 1 in 3 or 333,333 in 1,000,000. The lifetime risk to an individual on the ground of being 
killed by a falling plane is 4 in 1 million or 1 in 250,000]. 

Routine exposure to soils in a residential setting occurs only to shallow soils (EPA generally assumes 2 
feet or less). Soils above 1,100 ppb of DCE were only found at a depth of below 6 feet at one location. As 
such, the average concentration to which any hypothetical future residents might be exposed is well below 
the 1,100 ppb level. As such no cleanup of soils based on this pathway is warranted from risk-based 
concerns. 

Inhalation of Volatile Organic Chemicals from Soil 

The scenario used by EPA to develop the 70 ppb Generic Soil Screening Level assumes exposure occurs to 
volatile compounds released from the shallow soils at the same residence on 350 days per year for 30 years 
of adult life. Using the estimated cancer potency of DCE derived from animal experiments results in a 
theoretical additional 1 in 1 million lifetime risk of cancer being associated with exposure to soils with an 
average DCE concentration over a 0.5 acre area of 70 ppb [the area is significant as mixing in the air 
occurs quickly]. This concentration was exceeded in shallow soils only at location 0,2: 170 ppb at 1 to 3 
feet in depth. (At location -1,1.5 inside the building the concentration was only higher than 70 ppb at a 
depth of 6 to 8 feet). The average soil concentration in any 0.5 acre area including these two locations can 
not be precisely calculated, but a reasonable estimate can be made by assuming the site were developed 
into 100 by 200 feet residential lots (i.e., 0.5 acre). Given that the area where contamination was found was 
less than 0.1 acres (66 by 66 feet), the average concentration of DCE in even the top 3 feet of soil would 
be well below 70 ppb. 

5.7  Conclusions 

Based on the above risk assessment, no exposure pathway represents an unacceptable risk of exposure to 
current users of the site or hypothetical future residents. However, localized soil contamination was found 
at two locations (locations 0,2 and -1,1.5 on Figure 4) above commonly used NYSDEC guidance values 
(TAGM 4046). Additionally, the presence of TCA in a sump under the floor of the main mill building is of 
concern to prevent worker exposure to this chemical (See Attachment G, Indoor Air Sampling). 
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Although the contamination at these locations exceeds the TAGM 4046 values, the specific TAGM 4046 
values are based on a particular exposure scenario (impact to shallow groundwater used as a drinking 
water supply), which do not and will not occur at the American Felt and Filter Site. However, the concept 
of removing readily accessible sources of contamination is consistent with NYSDEC’s overall goal of 
returning sites to their pre-disposal condition.  As such, it is proposed that soils in the vicinity of locations 
0,2 and -1,1.5 be remediated to remove TCA (and its breakdown products including DCE) contamination.   

For soils, a cleanup goal of TAGM 4046 levels (800 ppb of TCA and 400 ppb of DCE) is proposed with 
the recognition that soil conditions, such as variations in moisture content and permeability, as well  as 
other factors, such as the locations of underground utilities/building foundations, can potentially prevent 
the goal from being achieved.  The estimated volume of soil above the groundwater level requiring 
remediation under this proposal would be approximately 900 cubic yards, assuming a 60 by 50 feet area 
down to 8 feet. This area would straddle the north wall of the building. In the next section, alternative 
approaches to perform this cleanup are evaluated. 

For soils below the groundwater level, feasible remediation achievable with the vadose zone soils will 
be considered a goal. Removal of soil sources of contamination will have the effect of allowing 
groundwater (both shallow and deep) to cleanup more rapidly without the need for active groundwater 
treatment. 

This conclusion is supported by the Comprehensive Well Survey (see Attachment F), which examined 
the area within ½ mile of the AFFCO Facility for the presence of private wells. Only one well was 
found in this area. This well was tested twice and found to meet the drinking water/ground water 
standards for TCA, the contamination of concern for the AFFCO Site. 
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6.0 FEASIBILITY STUDY  

6.1  Introduction 

Sections 1 through 5 of this document described the investigation of the American Felt and Filter Site as 
shown in Figure 2A.  Since the risk assessment only identified potential risk associated with compounds in 
soil, the discussion of alternatives presented in this section is for vadose zone soils and shallow saturated 
soils in the area of contamination identified in the remedial investigation portion of this document. 

The purpose of this Feasibility Study (FS) is to identify and evaluate remedial alternatives for mitigating 
site contamination to protect human health and the environment. This process was formulated by the U.S. 
EPA to properly implement the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) of 1980, as amended by the Superfund Amendments and Reauthorization Act (SARA) of 
1986. The identification and evaluation of remedial alternatives was performed in accordance with the 
EPA guidance document, "Guidance for Conducting Remedial Investigations and Feasibility Studies under 
CERCLA", October 1988 and NYSDEC's Technical and Administrative Guidance Memorandum 
(TAGM), "Selection of Remedial Actions at Inactive Hazardous Waste Sites", September 1989, as revised 
May 1990.  

6.2  Identification And Screening Of Technologies 

As discussed in Section 5.7, the remedial goal is cleanup of approximately 900 cubic yards of shallow soils 
(above the water table) contaminated with VOCs including 1,1,1-trichloroethane (TCA) and 
1,1-Dichloroethene (DCE). The soil cleanup objectives (SCOs) are the TAGM 4046 values. In this step, 
the potentially applicable technology types and process options are screened with respect to 
short-term/long-term effectiveness and technical implementability. There are several broad technology 
types for each general response action for the soil media, and numerous process options exist within each 
technology type. The various process options are described below. 

6.2.1  Off-site Excavation and Disposal 

The soil in outside areas would be removed using conventional excavation techniques, such as the use of 
backhoes, and the resultant excavation would be backfilled using environmentally clean fill. During 
excavation and backfilling activities, proper surface water management measures would be implemented. 
Such measures may include: management and handling of precipitation and flow into the excavations 
using temporary ditches and berms to minimize run-on; diversion of collected surface water to off-site 
disposal points consistent with current surface water flow patterns; covering the interior of the excavations 
with temporary tarpaulins, to the extent practicable, during rainfall events; and management of excavation 
and filling activities such that a localized low area or sump can be maintained if needed. Excavated soil 
would be stockpiled in varying amounts (typically 100 to 1,000 cubic yards). Representative samples from 
each stockpile would be collected and analyzed for chemical characteristics. Following excavation, 
confirmatory sampling must be conducted to validate that all contaminated soils above the Soil Cleanup 
Objectives have been removed from the Site. The excavated soil would be transported to an appropriate 
off-site hazardous waste disposal facility. 
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Excavation close to and inside the building would be extremely problematic due to the proximity to (100-
year old) foundations. The building in the area of contamination experienced erosion of the foundations in 
the past requiring underpinning consisting of injection of mass concrete into eroded voids with the addition 
of masonry buttresses along the damaged north wall. Excavation inside the building is not feasible. Outside 
the building, excavation within 10 feet of the outside face of the buttresses would compromise the building 
structure. The contamination is primarily within the first 15 feet making excavation ineffective in 
removing sources of contamination and would require an in-situ remediation for the areas close to and 
under the building. 

6.2.2  Off-site Treatment  

Incineration  

The soil would be introduced to the high end of an inclined, rotating kiln. Ash residue and exhaust gases 
are collected at the low end of the kiln and may be further treated. Emissions in the exhaust gases and fly 
ash would have to be adequately treated prior to discharge to the environment.  

Thermal Desorption  

Volatile and semivolatile organics are removed from contaminated soils at moderate temperatures (up to 
500 oC). An inert carrier gas is typically used to transport volatilized organics and water. Organics are 
condensed and treated separately. Several desorber and dryer designs are available. The process is 
designed to separate organics without decomposition, and treatment levels less than 1 ppm are usually 
achieved.  

Stabilization/solidification by Asphalt-based Micro-encapsulation  

Heated, dried soil is mixed in an asphalt matrix, resulting in a stable solid waste mass. Most organic and 
inorganic wastes can be stabilized using this method. It does not effectively stabilize wastes with high 
water content, highly volatile organics and strongly oxidizing contaminants.  

6.2.3  On-site Treatment 

On-site treatment refers to activities which, although they take place at the site, require excavation of the 
soils. In-situ treatment, which treats the soils in place, is discussed in Section 6.2.4.  

Thermal Treatment  

The material could be treated on-site either by incineration or by thermal desorption, as discussed above.  

Soil Washing 

A mixture of water, surfactants, and oxidizing or reducing agents is used to extract contaminants in a soil 
matrix. Washing fluids with good extraction coefficients and proper mixing are essential for achieving 
good contaminant removal. Several vendors have developed proprietary reagents to enhance soil washing. 

Solvent Extraction 

Organic solvents, amines, or other polar solvents are used to extract organic hazardous compounds from 
soil matrices. The process can achieve high removal efficiencies when appropriate mixing and temperature 
conditions are maintained. The extracting solvent must be immiscible in the aqueous phase, and the density 
differential must enable eventual separation.  
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Stabilization/Solidification by Portland Cement Pozzolan Process 

The waste is incorporated into a cement matrix resulting in a dewatered, stabilized, solidified product. The 
technique is effective for inorganic and organic wastes. Long-term stability and leaching characteristics 
have to be tested prior to implementation of remediation. At this time this process is generally only used to 
stabilize wastes at a hazardous waste landfill prior to disposal and not for "beneficial" use. 

Stabilization/Solidification by Asphalt Recycling  

Asphalt emulsion recycling technology is the process where liquid asphalt is mixed in a colloid mill 
production facility with water, surfactants and proprietary additives to produce a water suspended liquid 
asphalt. The asphalt is then mixed with the contaminated soil to produce bituminous concrete. The 
manufactured concrete can then be used as a road "base stabilization course", asphalt component product, 
or a finished paving material. The organic contaminants are either joined to the asphalt matrix due to its 
similarity, or are bound by the coalesced asphalt molecules to the stable cured asphalt product. Once the 
asphalt product is cured, the solid asphalt product fixates the organic contaminants, preventing leachate.  

6.2.4  In-situ Treatment 

Stabilization/Solidification by Vitrification  

Wastes are converted to a glassy substance under high temperatures. The process is conducted in- situ by 
inserting large electrodes into the soil, with graphite providing the starter path. Between 1,000 to 2,000 oC, 
many organics are destroyed by pyrolysis; inorganics are immobilized when the soil melt cools. The 
environmental impacts from the process off-gas have to be carefully considered. This technology has had 
limited application, primarily with high-level radioactive contamination.  

Stabilization/Solidification by Portland Cement Pozzolan Process  

The appropriate slurry is injected directly into the soil under high pressure and mixed in-situ with the 
contaminated soil. Since this method takes place without excavation, it can result in reduced handling of 
contaminated soils. 

Soil Vapor Extraction 

In-situ vacuum extraction removes volatile organic contaminants from soil in the vadose (unsaturated) 
zone. Subsurface organic contaminants are "vacuumed up" via a well; vapor and liquids are separated, and 
vapor is released to the atmosphere after activated carbon treatment. The contaminants absorbed on the 
carbon are thermally destroyed and the carbon recharged at a specialized, permitted off-site facility. The 
technology is simple, and does not require highly trained operators or sophisticated equipment. 

Sparged Air/Soil Vapor Extraction 

This technique combines dispersing air blown (sparged) into the soils below the groundwater with 
extraction of the organic vapor laden air from the unsaturated soils with a SVE system. The sparging 
presents unsaturated air to the volatile chemicals in the saturated soils allowing release of the chemicals 
into the unsaturated soils above the groundwater where the SVE system can remove the vapors for 
treatment. Use of sparging under a building requires knowledge of the substructure of the building to 
assure that the contaminant laden air does not enter the building. 
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Dual Phase Extraction 

Dual Phase extraction is similar to Soil Vapor Extraction except it uses either a high vacuum or pumping 
of groundwater to expose the smear zone where hydrocarbons adhere to the soils in the saturated zone 
allowing volatile hydrocarbons to be removed as vapors. This technique also provides oxygen to assist 
natural bio-remediation of the smear zone. Dual Phase Extraction works best on petroleum where the top 
few feet of saturated soils are where the bulk of residual petroleum contamination is typically found. It also 
works best in low permeability soils where depression of the groundwater level can easily be achieved 
without large volumes of groundwater extraction that would require treatment and disposal. 

Steam Stripping 

An in-situ vacuum extraction process is used in combination with a system of steam injection wells to 
separate out volatile and some of the more volatile semivolatile organic compounds, which are then 
collected for disposal. Hot air is sometimes used instead of steam. Some semivolatiles can potentially be 
removed using this process, since temperatures are higher than those used in soil vapor extraction. Because 
the contaminants of concern are all highly volatile they are readily stripped from the soils with vapor 
extraction alone. The addition of steam stripping would accelerate the remediation of the shallow soils, 
however, the estimated time to complete remediation is only one year. This makes any acceleration 
unnecessary and more costly than vapor extraction alone. 

Soil Flushing  

In-situ soil washing constitutes soil flushing. Injection and recirculation of washing fluids, soil 
characteristics and uniformity are important parameters. Soil porosity, and the mobility of washing fluids 
and contaminants have to be demonstrated before remedial action is implemented. In addition, washing 
fluids and solvents cannot be highly volatile, and must be non-toxic, safe and easy to handle.  

Biodegradation 

Organic contaminants in subsurface soils and groundwater are treated using special strains of cultured 
bacteria, naturally occurring microorganisms, or both. The process typically is aerobic, and proper pH, 
temperature and oxygen concentration should be maintained. Nutrients must be pumped into the system. 
The interaction of microbes, oxygen and nutrients is facilitated in relatively coarse, permeable soil. Care 
must be taken not to drive contaminants into a deeper zone by minimizing their mobilization during the 
process. A pilot-scale study is recommended before attempting a full- scale setup. 

Oxygen/Hydrogen Release Compounds 

Adding oxygen or hydrogen release compounds into the contaminated soils provides the oxidation 
chemicals to allow bio-remediation to take place. For chlorinated solvents, Hydrogen release compounds 
are typically used to allow anaerobic decomposition to occur. Aerobic decomposition may result in the 
formation of compounds, such as vinyl chloride, that are more toxic than the source contamination. 

6.2.5  Capping  

This technology consists of placing a physical barrier between the contaminated soil and the area where 
exposure could occur. The cap can consist of a thin low permeability surface (e.g., asphalt or concrete), a 
thicker surface with greater permeability (e.g., a layer of clean soil) or more highly engineered   
multi-layered solutions, typically used for capping hazardous waste landfills. This technology requires the 
capping material to be maintained to prevent exposure.  
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6.3  Screening Of Alternatives  

In this step, the process options detailed above are considered and eliminated if they are clearly infeasible 
(e.g., not appropriate for the site-specific contaminants considered). Then, consistent with TAGM 4030, 
the remaining alternatives are screened based on their short-term/long-term effectiveness and technical 
implementability.  

6.3.1  Infeasible Alternatives 

All off-site and on-site (non in-situ) process options were eliminated based on their technical 
implementability, as they would require all the contaminated soils to be excavated which can not be safely 
performed in the vicinity of the foundations of such an old building. Although it is possible that a portion 
of the contaminated soils could be remediated in this manner, it would still require a second in-situ 
alternative to address the remaining soils in-situ. 

Of the remaining seven alternatives: 

• Vitrification is essentially equivalent to soil vapor extraction since it would involve driving off the 
vapors, but then would unnecessarily solidify the remaining soils. As such this alternative was 
eliminated from further consideration. 

• Stabilization by the portland cement/pozzolan process would involve injection of slurry inside the 
building which might cause heave or settling damaging the foundations. As such this alternative 
was eliminated from further consideration. 

• Soil vapor extraction (SVE) is a feasible low cost alternative (and EPA’s preferred presumptive 
remedy for VOCs in soils) and will be carried through the analysis. 

• Sparging/SVE is a method of removing contamination from soil above and below the groundwater. 
The inability to predict the pathways of the vapors released under the main mill building presents a 
risk of releasing these vapors into the workspace of the building. Because this risk cannot be 
defined of controlled by engineering controls, this alternative was eliminated from further 
consideration. 

• Dual Phase Extraction works well with petroleum compounds and in soils with limited permeability. 
The contaminant on the site, TCA, does not create a smear zone to be exposed in a dual phase 
extraction system. The relatively high permeability of the soils on the site also makes lowering of 
the groundwater level costly but feasible. This alternative will be analyzed further. 

• Steam stripping represents an unnecessary enhancement to the SVE option, since it would not 
remove additional contamination. As such this alternative was eliminated from further 
consideration. 

• Soil flushing is not typically used for highly volatile compounds. Additionally, disposal of the 
contaminated washing fluids would be expensive. To implement this technology would require 
extensive studies, and as such this alternative was eliminated from further consideration.  
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• Biodegradation could potentially be applicable at this site. This process can be very time consuming 
and costly, and may not be effective at addressing free product, which may be present in a small  
area under the building. The bi-products of bio-remediation are generally more toxic than the 
primary contaminant on this site. This alternative will be analyzed further. 

• Although capping would not eliminate soil contamination, it can prevent or reduce exposure and 
thus further reduce risk. The contamination inside the building is effectively capped already. This 
alternative is technically feasible and will be carried through the analysis.  

6.3.2  Screening of Remaining Alternatives  

The remaining five alternatives: soil vapor extraction, capping and no action (the latter included in 
accordance with TAGM 4030) were screened based on short-term/long-term effectiveness and 
implementability. Based on this screening, no alternatives were eliminated. Therefore, the five following 
remediation alternatives were taken through the detailed analysis: 

• No Action (included in conformance with the various guidance documents); 

• Soil Vapor Extraction;  

• Bio-Remediation; 

• Duel-Phase Extraction; 

• Capping.  

6.4  Detailed Analysis Of Remedial Alternatives  

6.4.1  Overview of Evaluation Criteria  

In accordance with TAGM 4030, the detailed analysis of remedial alternatives consists of evaluating each 
alternative with respect to the following seven criteria:  

Compliance with New York State Standards, Criteria and Guidelines (SCGs)  

This criterion is used to determine how each alternative complies with applicable or relevant and 
appropriate state SCGs. The SCGs also include federal standards, which may be more or less stringent  
than the state SCGs. There are three general categories of SCGs: chemical-specific (e.g. soil clean-up 
levels); location-specific (e.g. wetlands issues); and action-specific (e.g. standards for disposal of 
hazardous waste).  

Protection of Human Health and the Environment  

This criterion provides a final check to assess whether each alternative meets the requirement that it is 
protective of human health and the environment. The overall assessment of protection is based on a 
composite of factors assessed under other evaluation criteria, especially long-term effectiveness, 
short-term effectiveness, and compliance with SCGs.  

Short-term Effectiveness  

This criterion assesses the impacts during the implementation phase until the remedial response objectives 
are met. It addresses the protection of the construction workers and the neighboring community and the 
potential adverse environmental impacts that may result from the implementation of the remedial 
alternative. 
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 Long-term Effectiveness and Permanence  

This criterion addresses the results of a remedial action in terms of its permanence and the quantity and 
nature of residual waste at the site after response objectives have been met. It focuses on the extent and 
effectiveness of the controls that may be required to properly manage the waste remaining on the site to 
ensure that any exposure to human and environmental receptors is within protective levels.  

Reduction of Toxicity, Mobility, and Volume  

This criterion evaluates the remedial alternative's ability to permanently and significantly reduce toxicity, 
mobility, or volume of the hazardous waste. It addresses the amount of hazardous materials that would be 
treated, the degree of expected reduction in toxicity, mobility or volume, and the type and quantity of 
treatment residuals that would remain following treatment.  

Implementability  

This criterion addresses the technical and administrative feasibility of implementing an alternative and the 
availability of various services and materials required during its implementation. The technical feasibility 
deals with the difficulties and unknowns associated with a remedial technology, the reliability of the 
technology to meet performance goals, the ease of undertaking additional remedial action, and the ability 
to monitor the effectiveness of the remedy. The administrative feasibility would address the activities 
needed to coordinate with other offices and agencies (e.g. obtaining permits for off-site activities or 
rights-of-way for construction). The availability of services and materials would determine the availability 
of disposal services, necessary equipment, and skilled personnel.  

Cost 

The costs for each alternative would include capital costs and operation and maintenance costs. Capital 
costs consist of direct costs (construction equipment, labor and materials) and indirect costs (engineering 
and other services that are not part of actual installation activities but are required to complete the 
installation of remedial alternatives). Operating and maintenance costs consist of annual costs that are 
post-construction costs necessary to ensure the continued effectiveness of a remedial action.  

6.4.2 Standards, Criteria, and Guidelines (SCGs)  

Applicable SCGs would be those requirements that would be legally applicable. Examples of applicable 
requirements would be the disposal requirements for industrial or hazardous waste. Relevant and 
appropriate SCGs are those requirements that, while not always legally applicable, can be applied if the 
site conditions are similar to those covered by applicable SCGs, and if the use of the requirement is 
appropriate. For example, if groundwater had the potential to impact surface waters, then surface water 
standards would be considered to be relevant and appropriate. SCGs are divided into the following three 
general categories: chemical-specific; location-specific; and action-specific.  
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Chemical-specific SCGs govern the extent of the site cleanup and provide either actual clean-up levels or a 
basis for calculating those levels for the chemicals of concern at the site. These SCGs are generally health 
or risk-based numerical values or methodologies that, when applied to site-specific conditions, result in the 
establishment of acceptable concentrations of a chemical found in or discharged to the environment. The 
chemical-specific SCGs for soil are as set out in NYSDEC's Determination of Soil Cleanup Objectives and 
Cleanup Levels (TAGM 4046), as discussed in Section 5.7. The Federal regulations at 40CFR Part 261 and 
analogous state regulations (6 NYCRR Part 371) are used to determine whether or not materials meet the 
definition of hazardous waste. Groundwater quality for groundwater at the site is governed by state 
regulations: 6 NYCRR Parts 700-705. The groundwater in this area is not relied upon as a source of 
drinking water nor has the groundwater proximate to the TCA contamination any potential for being relied 
upon as a source of drinking water due to its naturally elevated levels of hydrogen sulfide.  

Action-specific SCGs are usually technology or activity based limitations that direct the manner in which 
remedial actions are conducted. New York State solid and hazardous waste regulations including the New 
York Solid Waste Management Facilities Rule (6 NYCRR Part 360), the New York Waste Transport 
Permit regulations (6 NYCRR Part 364), and the state hazardous waste regulations (6 NYCRR Part 
370-376) might apply to the transportation and disposal of contaminated soil. Where the state standards are 
more stringent than the federal standards and where the state standards are consistently applied and 
enforced, the state standards would apply.  Occupational Safety and Health Act (OSHA) standards at 29 
CFR 1910, 1904, and 1926 apply to hazardous/construction worker safety, and require employers to 
communicate risks at the workplace to employees.  The transport of hazardous wastes or substances off-
site are governed by U.S. Department of Transportation (USDOT) regulations (49 CFR 171 through 179) 
and RCRA transportation regulations (40 CFR 263). These regulations specify that vehicles and operators 
involved in transporting hazardous waste comply with packaging, labeling, and shipping standards.  

Location-specific SCGs are restrictions placed on the concentration of hazardous substances or the conduct 
of activities solely because of their specific locations. Location-specific SCGs include natural site features, 
such as floodplains and man-made features including landfills, disposal areas, and local historic buildings. 
These SCGs would not impact the remediation of the site. 

6.5  Analysis Of Individual Alternatives  

In this section, a detailed analysis is presented of each remedial alternative being evaluated. This consists 
of an evaluation with respect to the seven criteria presented in Section 6.4.1. Relative costs are addressed 
by the TAGM, and are summarized below. Note that the TAGM 4030 approach for comparing alternatives 
was used replacing "hazardous waste" with "contaminated soils".  

6.5.1  Alternative 1 - No Action 

SCGs  

Since contaminated soils would be left at the site, this alternative would not comply with chemical-specific 
SCGs. Since no action would be undertaken, there would be no action-specific SCGs with which to 
comply.  
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Overall Protection of Human Health and the Environment  

Without removal of soils exceeding TAGM 4046 cleanup objectives, there are only minimal potential 
health threats to the future users of the site. 

Short-term Effectiveness  

Short-term effectiveness would consider protection of the community and the environment. Hence, there 
would be specific short-term risks that would have to be addressed. There would be no specific short-term 
risks to the environment, and it is assumed that no mitigation would occur. Finally, since no remedy would 
be implemented, no mitigative efforts would be required.  

Long-term Effectiveness and Permanence  

Since no treatment or disposal would take place, the remedy would not be considered permanent or 
effective. All contaminated soil would be left at the site but no treated residual would be created. 
Operation and maintenance in the form of monitoring would be required indefinitely and environmental 
controls would be required, though it is likely that these could effectively handle potential problems. 
Extensive monitoring would be required. Institutional controls would need to be implemented.  

Reduction of Toxicity, Mobility, and Volume  

No contaminated soil would be destroyed or treated, and untreated contaminated soils would result. No 
reduction in mobility would be achieved.  

Implementability  

Although no specific remedial activities would be required, it would not meet performance goals. No 
immediate delays would be likely, but some future remedial action might be necessary. Some coordination 
would be required to waive the SCGs but if allowed, no services or materials would be required, and the 
time to implement this remedy would be zero.  

Cost 

The assumed cost for the no action alternative would for monitoring only. This cost is estimated at 
$40,800for the first year and $10,200/yr for the next 4 years. The present worth of this monitoring is 
$78,000. 

6.5.2  Alternative 2 - Soil Vapor Extraction 

SCGs  

Once the soils are below the TAGM 4046 levels, all chemical-specific SCGs for soils would have been 
met. Groundwater would not meet drinking water standards, but no such use has been identified. 

Overall Protection of Human Health and the Environment  

The permanent and irreversible removal of all contaminants in the soils above the sites groundwater to 
levels meeting TAGM 4046 cleanup objectives would ensure that there are no potential health threats to 
the future users of the site. This technique would remove groundwater contamination but at a slow rate. No 
impacts to human health or the environment were identified from the groundwater conditions on the site. 
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Short-term Effectiveness  

Short-term effectiveness would consider protection of the community, the environment and workers during 
implementation of the remedial action. A comprehensive health and safety plan would be developed and 
implemented during site remediation. It would contain measures to minimize ingestion exposures 
(restrictions to eating and smoking within work areas, separate eating areas, wash stations, etc.). It would 
also include appropriate personnel protection measures (coveralls, gloves, respirators, etc.). The remedy 
and duration of mitigation would be completed in one year.  

Long-term Effectiveness  

The permanent and irreversible removal of all contaminants in the soils above the sites groundwater to 
levels meeting exceeding TAGM 4046 cleanup objectives would ensure that there are no potential health 
threats to the future users of the site. The removal of contaminants in the soil would ensure protection of 
groundwater quality. Operation and maintenance would only be required during operation of the system, 
and a minimum degree of long-term monitoring would be required. No institutional controls would  need  
to be implemented. 

Reduction of Toxicity, Mobility, and Volume 

The process of extracting the volatile compounds from the soil would reduce the mobility and volume of 
the contaminants. With appropriate management of the absorbent chemicals, the potential threat to human 
health or the environment is reduced, since it would be contained and managed in a controlled and 
permanent manner.  

Implementability  

Soil vapor extraction at the site would be readily implemented using conventional equipment suitable for 
such operations.  

Cost  

The costs for this alternative would include the design, purchase and installation of equipment as well as 
operation for a period estimated at 1 year. Soil samples would be analyzed for VOCs, both before and after 
implementation. Monitoring of groundwater would continue for 5 years.The remediation costs, assuming 
that two extraction wells are required, is estimated to be approximately $75,000. Operating and 
Maintenance costs consist of electricity for the vacuum pump, monitoring the VOC’s in the vacuum pump 
effluent and after treatment with activated carbon and replacing carbon as it becomes exhausted. The  
system is estimated to operate one year with an O&M cost of approximately $25,000. Groundwater 
monitoring is estimated at $40,800 for the first year and $10,200 per year for the next 4 years. The present 
worth cost of this alternative is $178,000. 

6.5.3  Alternative 3 – Bio-Remediation 

SCGs  

Once the soils are below the TAGM 4046 levels, all chemical-specific SCGs for soils would have been 
met. Groundwater would not meet drinking water standards, but no such use has been identified. 
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Overall Protection of Human Health and the Environment  

The permanent and irreversible removal of all contaminants in the soils above the sites groundwater to 
levels meeting TAGM 4046 cleanup objectives would ensure that there are no potential health threats to 
the future users of the site. This technique would remove groundwater contamination but at a slow rate. No 
impacts to human health or the environment were identified from the groundwater conditions on the site. 

Short-term Effectiveness  

Short-term effectiveness would consider protection of the community, the environment and workers during 
implementation of the remedial action. A comprehensive health and safety plan would be developed and 
implemented during site remediation. It would contain measures to minimize ingestion exposures 
(restrictions to eating and smoking within work areas, separate eating areas, wash stations, etc.). It would 
also include appropriate personnel protection measures (coveralls, gloves, respirators, etc.). The remedy 
and duration of mitigation would be completed in one year.  

Long-term Effectiveness  

The permanent and irreversible removal of all contaminants in the soils above the sites groundwater to 
levels meeting exceeding TAGM 4046 cleanup objectives would ensure that there are no potential health 
threats to the future users of the site. The removal of contaminants in the soil would ensure protection of 
groundwater quality. Operation and maintenance would only be required during re-application of reactive 
chemicals and a minimum degree of long-term monitoring would be required. No institutional controls 
would need to be implemented.  

Reduction of Toxicity, Mobility, and Volume 

The process of biodegrading volatile compounds from the soil would reduce the mobility and volume of 
the contaminants. The potential threat to human health or the environment is reduced, since it would be 
contained and managed in a controlled and permanent manner.  

Implementability  

Bio-remediation with chemicals at the site would be readily implemented using conventional wells for the 
introduction of the chemicals. 

Cost  

The costs for this alternative would include installation of wells and the periodic application of reactive 
chemicals. Chemicals would be added quarterly for a period of two to three years. The remediation costs, 
assuming that four dosing wells are needed, is estimated at $7,500. Operating and Maintenance costs 
consist of purchasing and applying the proprietary chemical, monitoring groundwater quality, and end 
point sampling of soils. Annual O&M is estimated at $20,000 per year over the three years of operation. 
Groundwater monitoring would continue for 5 years at $42,000 for the first year and $10,200 for the 
subsequent 4 years. The present worth cost of this alternative is $142,550. 
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6.5.4  Alternative 4 – Dual Phase Extraction 

SCGs  

Once the soils are below the TAGM 4046 levels, all chemical-specific SCGs for soils would have been 
met. Groundwater would meet drinking water standards, but no such use has been identified. 

Overall Protection of Human Health and the Environment  

The permanent and irreversible removal of all contaminants in the soils above and within the sites 
groundwater to levels meeting TAGM 4046 cleanup objectives would ensure that there are no potential 
health threats to the future users of the site. This technique would remove groundwater contamination, but 
no impacts to human health or the environment were identified from the groundwater conditions on the 
site. 

Short-term Effectiveness  

Short-term effectiveness would consider protection of the community, the environment and workers during 
implementation of the remedial action. A comprehensive health and safety plan would be developed and 
implemented during site remediation. It would contain measures to minimize ingestion exposures 
(restrictions to eating and smoking within work areas, separate eating areas, wash stations, etc.). It would 
also include appropriate personnel protection measures (coveralls, gloves, respirators, etc.). The remedy 
and duration of mitigation would be completed in one year. 

 Long-term Effectiveness  

The permanent and irreversible removal of all contaminants in the soils above and within the sites 
groundwater to levels meeting exceeding TAGM 4046 cleanup objectives would ensure that there are no 
potential health threats to the future users of the site. The removal of contaminants in the soil would ensure 
protection of groundwater quality. Operation and maintenance would only be required during re-
application of reactive chemicals and a minimum degree of long-term monitoring would be required. No 
institutional controls would need to be implemented.  

Reduction of Toxicity, Mobility, and Volume 

The process of removing volatile compounds from the soil would reduce the mobility and volume of the 
contaminants. The potential threat to human health or the environment is reduced, since it would be 
contained and managed in a controlled and permanent manner.  

Implementability  

Lowering groundwater in the porous soils under the building and in the rear yard would require pumping a 
large volume of water. This water would need to be treated prior to discharge to the Quaissaic Creek.  
Pump tests would need to be performed to establish if this technology could be implemented on the site. A 
SVE system would need to be installed as a part of this technique with the wells installed an additional 
approximately 8 feet to a clay layer identified in the area of contamination and screened to this depth. If  
the groundwater cannot be lowered by vacuum or pumping, the system would operate as an SVE alone. 
The addition of screened wells extending down to an aquaclude would allow the use of ORP to treat 
groundwater if the groundwater cannot be lowered. The availability of alternative approaches to 
groundwater treatment if the uncertainty about the ability to lower the groundwater occurs makes this 
potentially infeasible approach feasible. 



Remedial Investigation Report/Feasibility Study October 2003 
American Felt and Filter Company 
 

 31 

Cost  

The capital costs for this alternative would include installation of wells and pumps as well as air and water 
treatment. Because the concentrations in the water are low, activated carbon treatment for both effluent 
streams from this remediation is proposed. Capital costs are estimated at $100,000 for this system. 
Operating cost is estimated at $35,000 per year for an estimated one-year period. Annual groundwater 
monitoring is $42,800 for the first year and $10,200 per year for the next 4 years.The present worth cost of 
Dual Phase Extraction is $213,000. 

6.5.5  Alternative 5 - Capping  

SCGs  

Contaminated soils with levels above the TAGM 4046 values would be left at the site, but this alternative 
would comply with chemical-specific SCGs, as the TAGM 4046 levels are based on either direct ingestion 
or impact to potable groundwater. Neither of these would occur if the site were capped.  

Overall Protection of Human Health and the Environment  

The current usage of the site could continue but unrestricted use of the land could not occur. However, 
capping would eliminate any exposure pathways such that no unacceptable risk would remain for the Site. 
Residual risks would be acceptable. Well-accepted material handling procedures, dust control techniques, 
surface water management and health and safety protocols would be implemented to protect the health and 
safety of workers and the neighboring community.  

Short-term Effectiveness  

Short-term effectiveness would consider protection of the community, the environment and workers during 
implementation of the remedial action. Since no excavation would be required, there would be minimal 
short term risks to the surrounding community and no short term risks to the environment. The remedy and 
duration of (the minimal) mitigation would be completed within one month. A comprehensive health and 
safety plan would be developed and implemented during site capping. 

Long-term Effectiveness  

The capping alternative is not classified as permanent using the TAGM. Operation and maintenance would 
be required, but no other environmental controls would be required and a minimum degree of long-term 
monitoring would be required. Institutional controls would need to be implemented to prevent intrusive 
activities which would damage the cap and potentially create an exposure pathway. These controls would 
require notification to the NYSDEC if any intrusive activities are planned. 
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Reduction of Toxicity, Mobility, and Volume  

The process of capping would reduce the mobility of the contaminant, by reducing the potential for 
windblown disturbance and by reducing the infiltration of water. Although the volume of contaminated 
soil remains unchanged, the potential threat to human health or the environment is reduced, since it would 
be contained in a controlled manner. Therefore, although no contaminated soil is destroyed or treated, no 
untreated or concentrated soils results as wastes are land-disposed on- site. Waste is essentially 
immobilized by the design of the cap. Since capping is not a permanent technology, monitoring and 
institutional controls would be required to maintain the integrity of the cap.  

Implementability  

Capping of contaminated soil would be readily implemented using conventional mechanized equipment 
suitable for such operations. For qualified contractors with experience in environmental operations and the 
local soil conditions, this is a very reliable way to meet the performance goals and scheduling would be 
straightforward, with no future remedial action anticipated. Required coordination with other agencies 
would be normal and technologies for implementation are commercially available from many vendors with 
little potential for delay.  

Cost  

For purposes of cost estimation, a conservative cost estimate of $25 per square yard and an area of 200 
square yards is assumed. Therefore, the total costs would be unlikely to exceed $5,000. There would be no 
O&M costs associated with this alternative. Groundwater monitoring would cost $42,800 for the first year 
and $10,200 per year for the next 4 years. The  present worth of this alternative is $83,000. 

6.6  Comparative Analysis Of Alternatives 

The findings of this comparative analysis determines the recommended remediation alternative for the site. 
The action alternatives: soil vapor extraction (SVE), dual phase extraction (DPE),   chemical oxidation  
and capping, conform to the TAGM criteria considerably better than the no action alternative. The 
similarities and differences between the action alternatives are:  

Compliance with SCGs The SVE and DPE alternative would be consistent with NYSDEC policy. Capping 
would leave contaminants. It is not certain that Bio-Remediation would lower all soils to below TAGM 
4046 levels.  

Protection of human health and the environment All alternatives but No Action would provide protection. 

Short-term effectiveness Capping is preferable, as it reduces the (albeit low) potential for human exposure 
to contaminated soils immediately with implementation.  

Long-term effectiveness and permanence DPE is preferable, if feasible, as it would not leave contaminated 
soils on site or in groundwater.  

Reduction of toxicity, mobility or volume The DPE alternative would eventually result in the destruction 
of the contaminants in both soils and shallow groundwater. Bio-Remediation would also reduce 
contaminants but with less certainty than physical removal methods. Capping and No Action do not meet 
this criteria. 

Implementability All alternatives are readily implemented.  

Cost Capping is preferred as it has considerably lower costs than DPE or SVE. 
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6.7  Recommended Alternative  

Soil vapor extraction (SVE), Dual Phase Extraction (DPE) or capping would address the issue of 
contaminated soils at the site. The no action alternative would not address these concerns (soil which 
exceeds TAGM 4046 Recommended Soil Cleanup Objectives). The DPE alternative (Figure 6) is 
recommended, as it reduces the potential for exposure to both the construction workers and the 
surrounding community during any future construction, and is a permanent solution, which removes the 
contaminants from the site. The ability of being able to pump down groundwater is uncertain but this 
alternative includes as a default the SVE system and has the flexibility to allow groundwater treatment in 
the future if conditions deem it necessary, by the use of oxidation chemicals within the wells below the 
groundwater level. 

Implementation of the DPE/SVE alternative would require performing a pilot study of the soil 
permeability to allow a remedial design to be achieved, and a pump test to determine of the ability to drop 
groundwater levels. This pilot study would commence upon issuance of a Record of Decision for the site, 
followed by preparation of a remedial design report and implementation of this remedial measure. 

Design of the remediation system would include consideration of conditions during remediation and after 
the system has reached completion. The sumps in the Furtron Department are one of the pathways that 
contamination reached the soils and groundwater under the building. Keeping these sumps open during 
remediation will allow the remediation air to clear the soils and concrete in this area of contaminants. 
Indoor air sampling in the plant and the sump (Attachment G) showed elevated concentrations of 1,1,1-
trichlorethane emanating from the soils beneath (see Table 8) . At completion of remediation, the sump 
will be filled and a new concrete slab installed to eliminate this potential pathway for volatile organic 
compounds into the building. 

It is recommended that an Operation, Maintenance and Monitoring plan be implemented as part of the 
remedial design to monitor the progress of the remedial system and determine when the remediation is 
complete. The Operation, Maintenance and Monitoring portion of this plan will be developed as part of 
theremedial design to reflect the anticipated efficiency of the designed system. The monitoring would 
consist of sampling (on a quarterly basis) the three shallow wells that still have contamination above the 
Class GA groundwater standards (S-6, S-7, & S-8) and the deep wells on the site (E-1, E-2, & E-4). 
Additionally, the effluent from the SVE portion of the DPE system will be monitored monthly for VOCs to 
determine the mass of VOCs removed by the system. If the groundwater pumping portion of the DPE 
system is found to be achievable, the effluent of the groundwater pump will be monitored monthly to 
estimate mass removal by this portion of the system. 
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TABLES



Jan-88 Dec-88 Sep-94 Aug-98 Nov-98 Nov-01
S-1 <1 <5 <5 <10 na <10
S-2 <1 7.3 <5 <10 na <10
S-3 1.1 1.8 J <5 <10 na <10
S-4 5.8 1.1 J <5 <10 na <10
S-5 8.6 <5 <5 <10 na <10
S-6 91 22 5 8 J na 1.5 J
S-7 28 20 10 6 J na 4.1 J
S-8 1,400 870 48 20 na 9.8 J
S-9 15 <5 <5 <10 na <10

E-1 2,800 1,100 10 530 700/14 * 550 **
E-2 <1 <5 <5 <10 na na
E-3 2.7 2.6 J <5 <10 na na
E-4 <1 <5 <5 <10 na na
E-5 <1 <5 <5 <10 na na

C-1 <1 1.2 J <5 <10 na na
C-2 33 12 4 J <10 na na
C-3 22 5.5 3 J 3 J na na

C-U400 na na na 2 J na na

na not analyzed
* shallow bailer sample/deep pump sample. 

** new shallower bedrock well (E-1 New) located adjacent to E-1
J Estimated Value

note:  See Table 5 for additional localized groundwater results in area of contamination

Table 1

(Parts per billion - ppb)

Pre-Consent Order Post-Consent Order

Historical Comparison of Detected TCA Levels in Water Samples



Table 2 - VOCs in Soil Samples

Location 3,2 0.5,0.5 1,3.5 FB-2 TB-2 TAGM
Depth (feet) 3-5 5-7 1-3 3-5 5-7 7-9 9-11 5-7 1-2 3-5 5-7 7-9 1-3 5-7 7-9 6-8 4-6 6-8 Level

Chloromethane <53 <58 <57 <11 <11 <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 <54 <10 <10
Bromomethane <53 <58 <57 <11 <11 <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 <54 <10 <10
Vinyl Chloride <53 <58 <57 <11 <11 <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 <54 <10 <10 200
Chloroethane <53 <58 <57 <11 <11 <14 <11 220 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 <54 <10 <10 1,900
Methylene Chloride <53 <58 <57 4 J 1 J <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 2 J 7 J <10 <10 100
Acetone 28 J 32 J 48 J 20 31 B 78 B 37 B 81 14 B 11 B 9 JB 3 J 13 8 J 6 J 9 J 8 J 37 420 B <10 <10 200
Carbon Disulfide <53 <58 <57 <11 2 J <14 <11 3 J <11 <10 <11 <11 1 J <11 <11 <11 <12 <11 <54 <10 <10 2,700
1,1-Dichloroethene 170 140 98 20 4 J <14 <11 7 J 2 J <10 <11 <11 64 4 J <11 <11 34 36 2600 JD <10 <10 400
1,1-Dichloroethane 16 J 19 J 25 J 48 6 J <14 2 J 54 <11 <10 <11 <11 13 5 J <11 3 J 18 6 J 4900 JD <10 <10 200
total-1,2-Dichloroethene <53 <58 <57 1 J <11 <14 <11 <12 <11 <10 <11 <11 <12 25 2 J <11 5 J 6 J 84 <10 <10
Chloroform <53 <58 <57 <11 <11 <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 <54 <10 <10
1,2-Dichloroethane <53 <58 <57 3 J <11 <14 <11 3 J <11 <10 <11 <11 5 J 7 J <11 <11 4 J 12 <54 <10 <10 100
2-Butanone <53 <58 11 J <11 <11 <14 2 J 18 <11 <10 <11 <11 2 J <11 <11 <11 <12 4 J 140 <10 <10 300
1,1,1-Trichloroethane 30000 D 960000 D 360000 D 280 DJ 37 8 J 3 J 53 6 J 4 J 2 JB 3 J 75 140 68 13 300 D 71 68000 D <10 <10 800
1,1,2,2-Tetrachloroethane <53 <58 <57 <11 <11 <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 <54 <10 <10 600
1,1,2-Trichloroethane 20 J 23 J 20 J <11 <11 <14 <11 <12 <11 <10 <11 <11 <12 14 5 J 1 J <12 <11 58 <10 <10
1,2-Dichloropropane <53 <58 <57 <11 <11 <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 <54 <10 <10
2-Hexanone <53 <58 <57 <11 <11 <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 <54 <10 <10
4-Methyl-2-Pentanone <53 <58 <57 <11 <11 <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 <54 <10 <10
Benzene <53 <58 <57 1 J <11 <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 500 <10 <10 60
Bromodichloromethane <53 <58 <57 <11 <11 <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 <54 <10 <10
Bromoform <53 <58 <57 <11 <11 <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 <54 <10 <10
Carbon Tetrachloride <53 <58 <57 <11 <11 <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 <54 <10 <10 600
Chlorobenzene <53 <58 <57 <11 <11 <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 <54 <10 <10 1,700
cis-1,3-Dichloropropene <53 <58 <57 <11 <11 <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 <54 <10 <10
Dibromochloromethane <53 <58 <57 <11 <11 <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 <54 <10 <10
Ethylbenzene <53 <58 <57 2 J <11 <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 64 <10 <10 5,500
Styrene <53 <58 <57 <11 <11 <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 54 <10 <10
Tetrachloroethene <53 <58 <57 <11 <11 <14 <11 <12 <11 <10 <11 <11 <12 2 J <11 <11 1 J <11 120 <10 <10 1,400
Toluene <53 <58 <57 5 J 2 J <14 <11 1 J <11 <10 <11 <11 <12 2 J <11 J <11 <12 2 J 500 <10 <10 1,500
trans-1,3-Dichloropropene <53 <58 <57 <11 <11 <14 <11 <12 <11 <10 <11 <11 <12 <11 <11 <11 <12 <11 <54 <10 <10
Trichloroethene 6 J 8 J 9 J 11 5 J 1 J <11 <12 <11 8 J 2 J 2 J 4 J 18 4 J 5 J 25 14 310 <10 <10 700
Xylenes, total <53 <58 <57 11 J 6 J <14 <11 U 1 J <11 <10 <11 <11 <12 3 J 11 <11 <12 1 J 640 <10 <10 1,200

all values in ppb
J Estimated Value
D Diluted Sample
B Also found in associated blank sample

underline Exceeds TAGM 4046 Level

1,1 -1,1.5
1-3

1998

0,2 1,2 1,3



TAGM E-1 New (0-2') E-1 New (2-4') E-1 New (2-4'D) E-1 New Blind (2-4') E-1 New (6-8') E-1 New (8-10') E-1 New (23-25')

  1, 1-Dichloroethene 400 <11 <11 <11 <11 <12 <12 3.5 J
  Carbon disulfide 2700 <11 >11 <11 <11 <12 <12 4.5 J
  Acetone 200 <11 <11 2.2 D 1.4 J 2.6 J 30 19
 1, 1 - Dichloroethane 200 <11 <11 <11 <11 <12 4.4 J 39
  1, 2 - Dichloroethane 100 1.1 J <11 <11 <11 <12 1.4 J <11
  1, 1, 1  -Trichloroethane 800 33 <11 <11 <11 4.7 J 43 4.1 J
  2 - Butanone (MEK) 300 <11 <11 <11 <11 <12 1.3 J <11
  1, 1, 2 - Trichloroethane 1.1 J <11 <11 <11 <12 <12 5.3 J
  1, 2 - Dichlorobenzene 7900 <11 <11 <11 <11 <12 2.9 J <11

TAGM SG-1A (8-9') SG-1 (8-10') SG-2 (4-7') SG-3 (4-8') SG-4 (0-4') SG-5 (6-8') SG-6 (6-8')

  1, 1 - Dichloroethene 400 17 76 J <11 <11 6 J 1.3 J 42 J
  Acetone 200 140 57 5.5 J <11 <11 2.6 J 26 J
  Methylene chloride 100 2.7 J <12 <11 <11 <11 <12 <58
  1, 1 - Dichloroethane 200 18 18 <11 <11 7.1 J 17 45 J
  2 - Butanone (MEK) 300 13 <12 <11 <11 <11 <12 <58
  Chloroform 300 <12 <12 <11 <11 1.6 J <12 <58
  1, 2 - Dichloroethene (total) 300 <12 <12 <11 <11 93 3.3 J 7.7 J
  1, 2 - Dichloroethane 100 <12 <12 <11 <11 22 1.6 J 38 J
  1, 1, 1 - Trichloroethane 800 140,000 D 62,000 D 31 2.7 J 830 D 650 D 760,000 D
  Trichloroethene 700 2.3 J 5 J 1.3 J 1.6 J 17 8.2 J 130
  1, 1, 2 - Trichloroethane <12 <12 <11 <11 61 4.3 J 59
  Tetrachloroethene 1400 <12 4.3 J <11 <11 7.2 J  1.1 J 23 J
  Benzene 60 <12 6 J <11 <11 <11 <11 <58
  Toluene 1500 3.3 J 8.1 J <11 <11 6.7 J <11 <58
  Ethylbenzene 5500 <12 1.2 J <11 <11 <11 <11 <58
  Xylenes (total) 1200 <12 8.2 J <11 <11 <11 <11 <58

J Estimated value
D Results of diluted sample

Bold Exceeds TAGM 4046 RSCO
E-1 New (2-4'D) Field Duplicate of E-1 New (2-4')

TABLE 3

DETECTED VOLATILE ORGANIC COMPOUNDS (VOCs) IN SOIL SAMPLES
Parts Per Billion (ppb)

2001



Table 4
1998

(Parts per billion; ppb)

S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-8 S-9 E-1 E-1A bailer E-1B pump E-2 E-3 E-4 E-5 C-UM (C-1) C-U (C-2) C-D (C-3) C-U400 A-0,2 † GA Std. MCL C Std.
1,1,1-Trichloroethane <10 <10 <10 <10 <10 8 J 6 J 20 <10 530 D 700 D 14 <10 <10 <10 <10 <10 <10 3 J 2J 18000 D    5* 200  --
1,1,2-Trichloroethane <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 4 J 1 5
1,1-Dichloroethane <10 <10 <10 <10 3 J 7 J 3J 130 1 J 290 D 290D 10 <10 <10 <10 <10 <10 <10 2 J 2J 2600 D    5*  --  --
1,1-Dichloroethene <10 <10 <10 <10 <10 1 J <10 28 <10 23 20 <10 <10 <10 <10 <10 <10 <10 <10 <10 600 D,J    5* 7  --
1,2-Dichloroethane <10 <10 <10 <10 <10 <10 <10 4 J <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 26 0.6 5  --
2-Butanone <10 <10 <10 <10 <10 <10 <10 <10 <10 2 J <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 8 J 50  --  --
Acetone 1 J 2 J 1 J,B 2 J,B 2 J 2 J,B <10 2 J 2 J,B 5 J,B <10 <10 1 J,B 2 J,B 1 J,B 3 J,B <10 2 J 2 J,B <10 21 B 50  --  --
Carbon Disulfide <10 <10 <10 <10 <10 <10 <10 2 J <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10  --  --  --
Chloroethane <10 <10 <10 <10 <10 <10 <10 <10 <10 3 J 49 <10 <10 <10 <10 <10 <10 <10 <10 <10 60    5*  --  --
Chloroform <10 <10 <10 6 J <10 <10 <10 <10 <10 <10 <10 <10 <10 1 J <10 <10 <10 <10 <10 <10 1 J 7  --  --
Methylene Chloride <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 1 J 5* 5
Toluene <10 <10 <10 <10 <10 <10 <10 <10 <10 1 J <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 2 J    5* 1000 100
total-1,2-Dichloroethene <10 <10 <10 <10 <10 2 J 5J 1 J <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 9 J    5* 70  --
Trichloroethene <10 1 J <10 3 J <10 10 5J 5 J  2 J <10 <10 <10 <10 2 J <10 <10 <10 <10 <10 <10 20    5* 5 40
Vinyl Chloride <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 2 J 2 2

LEGEND
† Sample collected through soil gas equipment, all values should be considered semi-quantitative
J Estimated Value
B Also detected in blank sample
D Based on analysis of diluted sample

GA Std. NYSDEC groundwater standard
C Std. NYSDEC Class C Surface water standard
MCL Federal Drinking water Standard

-- No Standard exists for this compound
5 * NYSDEC Principal Organic Contaminant standard

Bold exceeds GA Standard

11-98 resampling

    Bold, Underline    Exceeds GA Standard and MCL

Detected Volatile Organics in Water Samples



GA Std. E-1New E-1New D S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-8 S-9 Blind (S-9) WSG-4 WSG-5
  Chloroethane 5 40 38 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 1400 D 1400 JD
  Methylene Chloride 5 1 J <10 <10 0.59 J <10 <10 <10 <10 <10 <10 <10 <10 <10 2.7 J
  Vinyl Chloride 2 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 7.5 J
  Acetone 50 10 12 9.8 J 10 9.4 J 9.3 J 9.7 J 11 8.3 J 9.5 J 12 7.2 J 12 23
  Carbon Disulfide 2.9 J <10 <10 <10 <10 <10 <10 17 20 <10 <10 <10 <10 <10
  1,1-Dichloroethene 5 4.5 J 4.4 J <10 <10 <10 <10 <10 <10 <10 4.8 J <10 <10 17 160 JD
  4-Methyl-2-Pentanone (MIBK) <10 <10 4.8 J <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
  1,1-Dichloroethane 5 240 D 220 D <10 <10 <10 <10 <10 <10 3.4 J 36 1.1 J <10 1500 D 5400 D
  total-1,2-Dichloroethene 5 <10 <10 <10 <10 <10 <10 <10 <10 9.7 J <10 <10 <10 6.1 J 21
  Chloroform 7 <10 <10 <10 <10 <10 7.1 J <10 <10 <10 <10 <10 <10 <10 3.2 J
  1,2-Dichloroethane 0.6 <10 <10 <10 <10 <10 <10 <10 <10 <10 2.7 J <10 <10 7.8 J 87
  2-Butanone(MEK) 50 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 54
  1,1,1-Trichloroethane 5 550 D 480 D <10 <10 <10 <10 <10 1.5 J 4.1 J 9.8 J <10 <10 4500 D 50,000 D
  Trichloroethene 5 <10 <10 <10 0.98J <10 2.3 J <10 3.5 J 4.9 J 2.8 J <10 <10 4 J 28
  Toluene 5 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 1.2 16
  1,1,2-Trichloroethane 1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 6.6 J 12
  Tetrachloroethene 5 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 2.2 J

GA Std. NYSDEC Class GA groundwater Standards or Guidance values
E-1 New D Field Duplicate Sample of E-1 New

J Estimated value
D Results of diluted sample

Bold Exceeds GA Std.

Table 5
Detected Volatile Organics in Groundwater Samples

(Parts per billion; ppb)
2001



Area A VOCs (ppm) Area B VOCs (ppm) Area C VOCs (ppm) Area D VOCs (ppm) Area E VOCs (ppm)
-1, 1 0 1 2 1 0 1 0 1 0

-1, 1.5 0 2 2.5 2 0 2 0 2 0
-1, 3 9 3 4 3 0 3 0 3 0
0, 0 1.2 4 0 4 0 4 0 4 0
0, 1 23 5 10 5 0 5 0 5 0
0, 2 406 6 0 6 0 6 0 6 0
0, 3 410 7 0 7 0 7 0 7 0
0, 4 0 8 0 8 0 8 0 8 0
1, 1 3.6 9 0 9 0 9 0 9 0
1, 2 137 10 0 10 0 10 0 10 0
1, 3 412 11 0 11 0 11 3 11 0
1, 4 5 12 0 12 0 12 0 12 0
2, 0 9 13 0 13 0 13 0 13 0
2, 1 2.5 14 0 14 0 14 5.7
2, 2 3 15 0 15 0 15 0
2, 3 0 16 0 16 0 16 0
2, 4 2 17 0 17 0 17 0
2, 5 0 18 0 18 0 18 0
3, 0 0.8 19 0 19 0
3, 1 0 20 0 20 0
3, 2 3.7 21 0 21 0
3, 3 0 22 0 22 0
3, 4 0 23 0 23 0
3, 5 2 24 0 24 0

25 0 25 0
26 0
27 0

See Figure 3 for location of Areas 

Table 6
1998 Soil Gas Sampling - By Area



Location Depth VOCs (ppm)
SG-1A 4-5' 22.5

5-6' 39.6
6-7' 39.5
7-8' 34.8
8-9' 51.1

SG-1 0-2' 30.9
2-4' 39
4-6' 173
6-8' 24

8-10' 3041

SG-2 0-4' 13.2
4-8' 21

SG-3 0-4' 19.8
4-8' 40
8-9' 15.4

9-10' 6

SG-4 0-4' 34
4-8' 12.6  

8-12' ND

SG-5 0-4' 6
4-6' 18.6
6-8' 32

8-12' 18.8

SG-6 0-4' 10.8
4-8' 313

8-12' ND

ND = Not Detected

TABLE 7

2001
Soil Gas Sampling Results



Table 8 
 
 
 
 
 
 
 
 

Indoor Air Sampling Results 
 

Location TCA Concentration -ppb 
NW Corner of Main Mill 2.0 
SW Corner of Main Mill 5.7 

Sump 320 
Background Outside Air <0.5 

 



 

 

ATTACHMENT A 

LABORATORY DATA 

(bound separately, Volumes 2 to 4 submitted in June 1999) 

Volume 2 August 1998 Soils Data 

Volume 3 August 1998 Groundwater Data 

Volume 4 November 1998 Groundwater Data 

Volume 5 2001 Soils and Groundwater Data 

 



 

 

ATTACHMENT B  

EPA REGION III RISK BASED CONCENTRATIONS 











 

 

ATTACHMENT C  

EPA SOIL SCREENING LEVELS 









































 

 

ATTACHMENT D  

PRIOR REPORTS 

 



 

 

ATTACHMENT E  

ADDITIONAL TABLES 



Location Level (ppm)

0, 25 32
25, 0 3

25, 50 14
50, 0 28

50, 25 84
50, 50 >1000
75, 0 5

75, 25 40
75, 50 >1000
100, 0 44
100, 25 40
125, 0 10
125, 25 14
125, 50 44
150, 0 4
150, 25 12

150, 100 40
175, 0 3
175, 25 9
200, -25 3
250, -25 8
250, 25 3
300, -75 3
300, -25 4
300, 25 3
325, -75 3
325, -50 7
325, -25 4
325, 0 3

350, -50 5
375, -75 8
375, -50 4
375, -25 3
400, -75 7
400, -50 6

Table 1
                                    1988 Soil Gas Sampling

Notes

                                      Ambient air concentrations measured at 2 to 5 ppm

same at 3' and 7'
90 ppm at 3', 240 ppm at 27'



Parameter (0,25) (25,50) (50,25) (50,25) (50,25) (50,50) (50,50) (75,0) (75,50) (125,50) (150,100) (175,25) TAGM
Depth 4-6 Feet 6-8 Feet 2-4 Feet 4-6 Feet 6-8 Feet 2-4 Feet 4-6 Feet 4-6 Feet 4-6 Feet 4-6 Feet 4-6 Feet 4-6 Feet

1,1-Dichloroethene <12 9.6 30 J 11 24 26 36 11 58 22 <29 <30 400
1,1-Dichloroethane <12 7.4 190 35 82 48 87 17 86 9.6 <29 <30 200
trans-1,2-Dichloroethene <12 4.8 J <120 4.9 J 5.9 <5.6 <5.7 <5.4 <57 <6.4 <29 <30 -
1,2-Dichlorethane <12 <6 <120 <5.8 <5.6 <5.6 <5.7 <5.4 <57 <6.4 <29 <30 100
1,1,1-Trichlorethane 12 360 2600 410 1800 1100 1100 390 860 460 <29 9 J 800
cis-1,3-Dichloropropene <12 <6 <120 <5.8 <5.6 <5.6 <5.7 <5.4 <57 <6.4 <29 <30 -
Trichloroethene <12 8.4 43 J 6.4 8.5 5.3 J 9.4 4.4 J 44 J 13 <29 60 700
Benzene <12 <6 <120 1.2 J <5.6 <5.6 <5.7 <5.4 <57 <6.4 <29 <30 60
1,1,2-Trichloroethane <12 8.2 <120 <5.8 4.1 J <5.6 <5.7 4 J <57 <6.4 <29 <30 -
Toluene <12 <6 <120 1.6 1.3 J <5.6 <5.7 <5.4 <57 2.4 <29 <30 1500

J - Estimated Value

Table 2
Detected Volatile Organics in Soil

(parts per billion)

December-88



Parameter S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-8 S-9 E-1 E-2 E-3 E-4 E-5 C-U C-UM C-D
TCA <5 <5 <5 <5 <5 5 10 48 <5 10 <5 <5 <5 <5 4 <5 3
1,1,-DCA <5 <5 <5 <5 <5 <5 <5 150 <5 9 <5 <5 <5 <5 <5 <5 <5
1,2,-DCA <5 <5 <5 <5 <5 <5 <5 4 <5 <5 <5 <5 <5 <5 <5 <5 <5
1,1-DCE <5 <5 <5 <5 <5 <5 <5 20 <5 <5 <5 <5 <5 <5 <5 <5 <5
TCE <5 <5 <5 <5 <5 8 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Table 3
Detected Volatile Organics in Surface and Ground Water

(parts per billion)
Sep-94



 
Table 4 

 
Phenol Concentrations in Groundwater and Surface Water 

July 1988 Sampling Event 
 
 
 
 
 

Sample Location Total Phenol Concentration 
 (ug/l) 

S-1 <5 
S-2 <5 
S-3 <5 
S-4 190 
S-5 <5 
S-6 <5 
S-7 <5 
S-8 <5 
S-9 <5 
E-1 <5 
E-2 <5 
E-3 <5 
E-4 <5 
E-5 <5 
C-U <5 

C-UM <5 
C-D 5 

 



       Table 5 
 

        Phenol Concentrations in 002 Discharge 
        9/87 – 5/88 

 
Date Total Phenols 

 (ppb) 
 

9/8/87 
 

61 
9/9/87 <5 
10/8/87 <10 
11/17/87 13 
12/2/87 <10 
1/18/88 190 
2/11/88 <10 
2/25/88 <10 
3/4/88 540 
3/8/88 <10 
3/15/88 <10 
3/18/88 <10 
3/21/88 <10 
3/22/88 <10 
3/28/88 <10 
4/7/88 <10 
4/11/88 <10 
4/26/88 <10 
5/3/88 <10 

 



  Parameter S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-8 S-9 E-1 E-2 E-3 E-4 E-5 C-UM C-U C-D Std.

  1,1,1-Trichloroethane <5 7.3 1.8 J 1.1 J <5 22 20 870 <5 1200 <5 2.6 J <5 <5 1.2 J 12 5.5 5
  Carbon Disulfide <5 <5 3.1 J 3.1 J <5 <5 <5 5.2 <5 <5 <5 <5 <5 <5 <5 7.3 <5 -
  1,1 Dichloroethene <5 <5 <5 <5 <5 <5 <5 110 <5 13 <5 <5 <5 <5 <5 <5 <5 5
  Trichloroethene <5 <5 <5 <5 <5 11 13 9.9 <5 <5 <5 1.6 J <5 <5 <5 <5 <5 5
  Trans-1,2-Dichloroethene <5 <5 <5 <5 <5 <5 1.5 J 12 <5 <5 <5 <5 <5 <5 <5 <5 <5 5
  Chloroethane <5 <5 <5 <5 <5 <5 <5 16 <5 <5 <5 <5 <5 <5 <5 <5 <5 5
  1,1 Dichloroethane <5 <5 <5 <5 <5 6.9 2.8 J 400 <5 100 <5 <5 <5 <5 <5 <5 <5 5
  1,2-Dichloroethane <5 <5 <5 <5 <5 <5 <5 23 <5 <5 <5 <5 <5 <5 <5 <5 <5 5
  1,1,2-thichloroethane <5 <5 <5 <5 <5 <5 <5 3.5 J <5 <5 <5 <5 <5 <5 <5 <5 <5 1

    J    - Estimated Value
Bold - Exceeds Standard or Guidance Value

Table 6
Detected Volatile Organics in Surface and Groundwater

(parts per billion)

Dec-88
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<Address>  

  

<Date> 

  

Dear neighbor:   

The environmental consulting firm of Fleming-Lee Shue is preparing a remediation plan 
for your neighbor, the American Felt & Filter Company, located on Walsh Road in the 
Town of New Windsor, New York. As a part of the planning for this facility, the New 
York State Department of Environmental Conservation has requested that we perform a 
comprehensive private drinking well survey for all properties within ½ mile of the 
facility. Your property has been identified as within the study area of this survey.  

We are asking you to let us know if there is a functioning or non-functioning well on 
your property and if you are served by public water. Please indicate on the enclosed 
postage-paid card  if there is a well on your property and its status as either functioning 
on non-functioning.  Please return it to us at your earliest convenience.  

This survey will allow us to make sure that the groundwater at your property is 
considered during the clean up of this industrial property so that it may continue to be a 
responsible member/employer in your community.  

Thank you for your cooperation in this matter. 

  

Sincerely,  

 

Fleming-Lee Shue 

Arnold F. Fleming, P.E. 

President 
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I. Scope and Purpose of Study 
 
American Felt and Filter Company (AFFCO) retained the firm of Fleming-Lee Shue, Inc. 
(FLS) to perform a comprehensive well survey of the area surrounding its New Windsor 
facility.  This well survey was performed as part of a Remedial Investigation/Feasibility 
Study currently under development at the facility to address a release of TCA to the  sites 
soils and groundwater.   
 
The purpose of this well survey was to identify all public and/or private wells (used for 
drinking water) that may have been contaminated from the release of TCA at the AFFCO 
facility, and to determine the effects, if any, this release has had on all identified wells.   
 
As per the direction of the New York State Department of Environmental Conservation 
(NYSDEC), the survey area encompassed all properties within a one-half mile radius 
(from the outer perimeter) of the AFFCO facility.  The survey area included properties in 
both the Town of New Windsor, and the City of Newburgh. 
 
II. Methodology 
 
Several steps were taken to identify potentially contaminated wells.  They are as follows: 
 
Property Identification:  FLS representative Ashley Turba was dispatched to the Town 
of New Windsor and the City of Newburgh Tax Assessors Offices.  Tax maps were 
acquired for the survey area, and a listing of all lots and blocks was created within the 
specified ½ mile radius.  Furthermore, the Orange County Tax Assessors Office 
performed a computer database query to determine all blocks and lots within the survey 
area. 
 
Water Department Record Search:  Once all blocks and lots within the study area were 
identified, a list of these properties was sent to the Town of New Windsor where they 
determined which lots were occupied and which were vacant.  This service was not 
available in the City of Newburgh.  The Water Department records in New Windsor were 
next searched for the identified occupied lots.  After searching through the water 
department records, a new list compiled of all properties within the survey area that had 
no water department record, or that was recorded by the water department as having 
sewer service only. A total of 73 properties within the Town of New Windsor within the 
study area were identified. In Newberg, all blocks and lots identified as within the study 
area were searched at the water department for water accounts and sewer accounts. (See 
Tables 1 and 2.)   This list became our potential well locations. 
 
Door-To-Door Canvas:  Understanding that a mail survey would yield very poor results, 
FLS dispatched employees (Christian Fleming, Arnold Fleming and Ashley Turba) to 
perform door-to-door canvas of the potential well locations.  This canvassing was 
performed on Saturday, September 28, 2002.  FLS representatives went to all properties 
on the potential well sites list (except for those that were in hazardous or threatening 
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locations).  Occupants were asked if they had knowledge of a well being on the property, 
and if that well was used for drinking water purposes.  The Results were as follows: 
 
 
 

New Windsor Newburgh 
Potential Well Locations:  14 
Properties visited: 11 
Owners/Occupants contacted: 8 
Vacant Lots:  0 
Vacant Buildings:  0 
Unidentified Properties:  3 (Outside Radius) 
Garage/Storage: 0 
Contact Letters Left: 4 
Wells Identified: 0 

Potential Well Locations:  160 
Properties visited: 120 
Owners/Occupants Contacted:  10 
Vacant Lots:  22 
Vacant Buildings:  16 
Unidentified Properties:  14 
Garage/Storage: 12 
Contact Letters Left: 43 
Wells Identified: 0 

 
If an occupant could not be contacted, a letter was left requesting the occupant/s to 
contact FLS at their New York Office. (See Tables 3 and 4, and Appendix A.) 
 
Mail Survey:  Another attempt to contact property occupants was made in the form of a 
mass mailing.  A letter was mailed to all of the listed owners (according to the Orange 
County Tax Assessors Office) of potential well locations.  This letter requested the 
occupant/s to contact FLS, by phone or mail, at their New York Office to determine 
whether they owned a well and if so whether it was contaminated.   
     
Survey Results:  Responses to the letters distributed via the door-to-door canvassing as 
well as the mass mailing were recorded.  All property owners/occupants responding to 
the letters were contacted by phone to determine whether they had a well on their 
property. 
 

Responses to Well Survey 
1. Tina Scagnelli    Yes   71 Meadowbrook Lane 
2. Manny    No                 Several properties call 
3. Rick Cimorelli  Yes              1227 River Road 
4. Elizebeth Holpach No   26 Bayview Terrace 
5. Tim Scannell  No   10 Bridge Street & 69 Dixon 
6. Robin     No   119 So. Robinson Ave. 
7. Erma Ranard  No   283 Quaissaic Ave. 
8. S&J Heffner  No   2 Riverview Place 
9. Carl Shurlboro  No              Not in survey area.  
 
Two respondents confirmed the existence of a well on there property, Tina Scagnelli and 
Rick Cimorelli.  However, it was determined that Tina Scagnelli owned two pieces of 
property within New Windsor and that the property with the well (71 Meadowlark) fell 
well outside of the survey area. 
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Sampling Results:  Mr. Cimorelli was then contacted by Arnold Fleming to arrange 
sampling of his well.  At this time it was determined that Mr. Cimorelli’s well was in fact 
a cistern that collected shallow groundwater in an approximately 20 foot by 20 foot by 10 
foot deep structure and then pumped the collected water directly to his house without any 
filtration.  FLS representative Chris Fleming sampled Mr. Cimorelli’s well on November 
2, 2002  The samples were taken to STL Labs in Newburgh, NY, where they were 
analyzed for VOC’s.  The results were received on November 13, 2002, and indicated a 
TCE level of 4.8 ppb in the Cimorelli’s water supply.  This level is below Class GA 
Standards for groundwater of 5 ppb. The GA Standard is based upon drinking water 
standards in New York State. 
 
Because the concentration of TCA was close to the standard, the well was re-sampled on 
December 13, 2002. The results of that sampling did not detect any TCA in the Cimorelli 
well. 
 
Conclusions: The comprehensive well survey established that there was only one well 
located within ½ mile of the AFFCO facility in New Windsor, New York. That well is a 
shallow cistern that collects spring water from the side of the sloping hill leading down to 
the shore of the Hudson River. The site is surrounded by oil storage facilities and is 
located across River Road from an auto repair facility. Sampling of this well detected no 
concentrations of TCA above the Drinking water and groundwater standards of the State 
of New York. 
 
 
   
 
  
 
 



AFFCO Well Survey
(Table 1)

New Winsor Properties Within 1/2 Mile Radius
Section Block Lot H2O Account (Yes/No) Occupied

9 1 58 No
75 No Yes
81 No
82 No
83 No

84.2 No Yes
87.11 No
94.2 No Yes
93.1 No Yes
102 No

13 5 13.1 No
26 No
27 No
43 No

13 6 7 No
8 No

10 No
13 7 9 No Yes
13 8 3 No

9 No
12 No

13 9 5 No Yes
11 No Yes
12 No
15 No
16 No
25 No
27 No

13 10 3 No
4 No
6 No
8 No

20 No
25 No

13 11 13 No
13 12 20 No Yes
13 13 7 No

15 No
24 No

13 14 11 No
13 No
14 No Yes
15 No
16 No
17 No
19 No Yes

22.2 No
16 3 20 No
18 1 1 No

12 No



AFFCO Well Survey
(Table 1)

New Winsor Properties Within 1/2 Mile Radius
Section Block Lot H2O Account (Yes/No) Occupied

14.2 No
15 No

16.1 No
16.2 No

19 4 1 No
18 No
77 No
82 No
93 No
95 No

16 4 36 No
15 7 1 No

11 No
12 No

15 8 4 No
5 No
6 No

11 No
13.212 No

23 No Yes
17 4 15 No

16 No
30.2 No

73Total Number



AFFCO Well Survey
(Table 2)

Newburgh Properties With No Water Account
(1/2 Mile Radius)

Section Lot Block Account # Account Code
48 5 15.1 009750
49 1 9 009775 City-0
48 3 12 009800 1
49 1 23 009800 1
49 1 18.11 009825 1
49 1 22 009850 1
49 1 21 009900 1
49 1 20 009925 1
48 3 16 010000 1
49 1 19 010000 1
49 1 18.2 010450 1
48 5 14 010500 1
49 1 17 010600 1
49 1 16 010650 1
49 1 15 010700 1
49 1 14 010750 1
49 1 13 010800 1
49 1 11 010850 1
49 1 10 010900 1
49 1 8 011000 1
49 1 7.1 011025 1
49 1 2 011050 1
48 6 12 011100 1
48 8 2 013500 1
45 5 2 014500 City-0
45 13 9 014800 City-0
45 14 7 015400 City-0
45 3 15 017450 1
44 2 15 018500 1
44 2 16 018550 1
44 5 14 022350 1
47 2 2.1 023075 1
44 4 10 023100 1
44 4 9 023200 1
44 4 7 023250 1
47 2 18 023650 1
47 2 15 023750 1
47 2 14 023800 1
47 2 17 023850 1
45 6 29 051350
45 12 27 052200 1
45 8 9 054350 City-0
45 9 8 054800 1
45 9 4 055000 1
45 9 2 055100 1
44 5 2 055600 1
39 2 3 072451 1
48 3 34 079700 1
48 2 15 079750 1
48 2 20 080000 1
48 2 22 080100 1
48 11 1 081900 1
43 3 10.1 083750
43 3 4 083800
46 3 7 095950 0
46 2 9 096400 1
46 2 8 096450 1
38 3 39 147650 1
38 3 42 147800 1
38 3 47 148050 1
38 4 70 149451 1
38 4 17 149700 1
48 10 4.1 153100 1
47 2 3 153950 City-0
48 12 20 155250 1
48 12 22 155350 1
46 1 16 160100 City-0

Account Code 0 = No Bill
Account Code 1 = Sewer Only



AFFCO Well Survey
(Table 2)

Newburgh Properties With No Water Account
(1/2 Mile Radius)

Section Lot Block Account # Account Code
46 1 15 160150 City-0
46 1 14 160200 City-0
46 1 13 160250 1
46 1 12 160300 1
46 1 11 160350 1
46 1 8 160500 1
46 1 5 160650 1
46 1 4 160700 1
50 1 8 168752 1
45 5 18 179625
45 5 14 179800 1
46 1 18 186100 City-0
46 1 19 186150 0
46 1 27 186550 1
46 1 31 186750 City-0
48 4 26 194150
48 5 26 194850 1
45 7 19 195350
48 6 9 196400 1
44 5 26.1 210950 1
44 5 26.2 210951 1
44 5 25 211000 1
44 5 24 211050 1
43 2 8 212650 1
43 3 7.1 212750 0
47 2 7 222700 1
46 6 12 235350 1
46 6 13 235400 1
46 6 14 235450 1
45 7 33 236250 1
45 9 16.1 237000
44 4 19 237200 1
44 5 23 237700 1
48 2 4 238450 City-0
48 1 15 238650 1
48 1 11 238850 1
47 1 4 239400 1
47 2 9 253600 0
47 2 12 253650 0
43 1 32 253975
43 1 33 254000
45 5 23 254300 1
45 5 24 254350 1
45 5 25 254400 1
45 15 6 255500 1
45 15 9 255650 1
46 5 6.1 256650 1
46 5 1 256900 1
45 6 12 257050 1
45 10 5? 258800 1
45 10 1 259000 1
44 6 11 259050 1
44 6 3 259400 1
44 6 2 259450 1
46 3 8.2 291350 City-0
45 5 32 291850 1
48 11 28 292200 1
45 13 14.2 292425 0
48 9 14 292700 1
48 7 1 292750 1
48 7 2 292800 0
43 1 22 295400 1
43 1 25.3 295670 1
43 1 25.4 295680 1
43 2 17 296700 5
43 2 15 296750 1
43 2 13.2 296875 1

Account Code 0 = No Bill
Account Code 1 = Sewer Only



AFFCO Well Survey
(Table 2)

Newburgh Properties With No Water Account
(1/2 Mile Radius)

Section Lot Block Account # Account Code
49 1 7.21 299550 1
49 1 5.21 299570 1
49 1 7.22 299575 1
49 1 6 300150 5
45 3 3 300700 1
45 2 3 300900 1
45 1 5 301050 1
44 1 6 301700 1
44 1 5 301750 1
38 4 51 303150 1
50 1 2 305950 1
38 3 25 349900 1
38 3 31 355200 1
38 3 32 355250 1
44 2 13 356050 1
44 3 14 356250 1
44 3 15 356300 1
44 3 20 356550 1
44 4 11 356700 1
44 4 12 356750 1
39 2 30 357450 1
45 15 17 358650 1
45 15 16 358700 1
45 15 15 358750 City-0
45 15 14 358800 1
45 9 21 359359 1
46 4 1 461200 1
46 4 3 463700 Train
49 1 4 464000 Train
47 2 2.2 464100 Train
47 2 2.3 464125 City-0
43 3 5 464150 Train
46 4 2 465400 Train
49 1 3 465400 Train
49 1 5.22 465400 Train
49 1 1 667351 City
44 7 4 667450 Church
44 7 5 667500 Church
44 2 23 667550 Church
44 4 2 667605 Church
45 6 28 668230 Charity-1
48 2 23 668880 City-0
48 4 21 671980 Charity
48 3 26 673150 Church
48 3 25 673200 Church
47 2 10.2 673430 City-0
47 3 2 673651 0
47 2 5 673655 0
45 8 18 673984 Charity
45 8 19 673985 Charity
46 5 10 674550 City-0
44 6 5.1 674575 Church
44 6 7 674600 Church
49 1 5.1 674604 City-0
46 4 5 674635 City-0
48 2 25 675310 City-0
49 1 18.3 677351 City
49 1 18.12 677352 City-0

Account Code 0 = No Bill
Account Code 1 = Sewer Only



AFFCO Well Survey
(Table 3)

New Windsor Door-To-Door Canvassing Results

Section Block Lot Owners Name Property Address
9 1 75 Anthony and Elvira Cimorelli 1227 River Road, New Windsor, NY 12553
9 1 84.2 Warex Terminal Corp. 1240 River Road, New Windsor, NY, 12533
9 1 93.1 Warex Terminal Corp. River Road, New Windsor, NY 12533
9 1 94.2 Warex Terminal Corp. 1166 River Road, New Windsor, NY, 12533

13 7 9
Roy W. Coykendall & Debra 

Ann Regan 25 Melrose Avenue, New Widsor, NY 12553
13 9 5 William & Dorothy Scott 8 Cedar Lane, New Windsor, NY 12553

13 9 11
Susan L. Maley (Estate of 

Lillian K) 40 Cedar Ave., New Windsor, NY 12553
13 12 20 Katalin Tolnai 25 Merline Ave., New Windsor, NY 12553
13 14 14 Vincent J. Yonnone 63 Myrtle Ave., New Windsor, NY 12553
13 14 19 Frank & Anna Cardamone 15 Cherry Avenue, New Windsor, NY 12553
15 8 23 Anthony and Kimberly Ricci 115 Blanche Ave, New Windsor, NY 12553
Total Number



AFFCO Well Survey
(Table 4)

Newburgh Door-To-Door Canvassing Results

Section Block Lot Owners Name Address Result of Site Visit
38 3 25 Emil Zeger 113-115 W. Parmenter St.
38 3 31 Nathaniel Hendricks 58 William St Vacant Building
38 3 32 Manny Pereira 60-62 William St. Empty
38 3 39 George Kieva 18-20 Hasbrouck Apartments
38 3 42 Lilliam Harris 28 Hasbrouck St. Apartments
38 3 47 Frank Lipolis 38 Hawsbrouck St Apartments
38 4 17 Dio Berkely 35-39 Hasbrouck St. Empty
38 4 51 Harry Fourtunis Inc. 224-226 S. William St.
38 4 70 Virginia Canty 25 Hasbrouck St. Apartments
39 2 3 William Clark St. Corp. 54-56 Clark St.
39 2 30 Newburgh Ventures Corp. 59 William St. Vacant Building
43 1 22 The Buller United Part 162-170 S. Robinson Ave
43 1 25.3 Marjoy Realty Corp. 198 S Robinson Ave.
43 1 25.4 Victor Javinett 200 S. Robinson Ave.
43 1 32 Unknown Location
43 1 33 Unknown Location
43 2 8 C. Greenblat 136-144 Mill St. No Well
43 2 13.2 Derham Frame and Axle 121-131 S. Robinson
43 2 15 Joan Marie Derham 65 Thompson St., Newburgh, NY 12550

43 2 17
Debra Sidoli-Calvio & Gina M 

Sidoli 107 S Robinson Ave, Newburgh, NY 12550
43 3 4 Frederick J. Visconti, Jr. 17-23 Dickson St., Newburgh, NY 12550

43 3 10.1 MJS Orange County Associates Deyo Place & 184 Mill Street, Newburgh, NY 12550 Garage/Sorage Yard
44 1 5 Barry M. Sandler 253 S. William St., Newburgh, NY 12550 Apartments
44 1 6 Barry M. Sandler 253 S. William St., Newburgh, NY 12550 Apartments
44 2 13 Newtown Properties, Inc. 135 S. William Street, Newburgh, NY 12550

44 2 15
Michele & Steven Bernstein 

C/O Jack Bernstein 108-110 Benkard Ave., Newburgh, NY 12550

44 2 16
Joel Rivero & Guadalupe 

Fernandez 112 Benkard Ave, Newburgh, NY 12550
44 2 23 St. Francis Church 145 Benkard Ave, Newburgh, NY 12550
44 3 14 Taylor Zakimec 116 William Street Vacant Building
44 3 15 Taylor Zakimec 118William Street Vacant Building
44 3 20 Skariah & Mary Mathew 128 William Street Vacant Building



AFFCO Well Survey
(Table 4)

Newburgh Door-To-Door Canvassing Results

Section Block Lot Owners Name Address Result of Site Visit
44 4 2 Church of God by Faith, Inc. 29 Bridge Street, Newburgh, NY Church
44 4 7 Scott and Tina Spagnoli 13-15 Bridge Street Left Letter
44 4 9 Scott and Tina Spagnoli 9-11 Bridge Street Left Letter
44 4 10 Mark & Elizabeth Martini 1-7 Bridge Street Unknown Location
44 4 11 Mark & Elizabeth Martini 150-152 William St.
44 4 12 William Goodman 156 William Street, Newburgh, NY
44 4 19 James A. Denicola 152-154 Overlook Place Empty
44 5 2 Ronald & Carlota Muse 207 Carson Avee, Newburgh, NY 12550
44 5 23 Fred Weller 212 Overlook Place Garage
44 5 24 Fred Weller 159 Mill St. Empty
44 5 25 Fred Weller 157 Mill St. Empty
44 5 26.1 Fred Weller 155 Mill St. Empty
44 5 26.2 Fred Weller 153 Mill St. Empty
44 6 2 Fred Weller 261-263 Renwick Empty
44 6 3 Vincent Risco 253-259 Renwick St. Empty
44 6 5.1 St. Francis Church Renwick Street Church
44 6 7 St. Francis Church Renwick Street Church
44 6 11 Mobile Life Support 209-213 Renwick St. Apartments
44 7 4 St. Francis Church 149-157 Benkard Ave, Newburgh, NY 12550
44 7 5 St. Francis Church Benkard Ave.
45 1 5 John & Lillian Pelella 169 S. William St.

45 2 3
Kevin Reggero & Karen 

Diamond 155-157 S. William St.
45 3 3 Precision Propeller 135 S. William Street, Newburgh, NY 12550
45 3 15 Lilliam Harris 50 Benkard Ave.
45 5 14 Alfredo Garcia 15 (17) Liberty St. Apartments
45 5 18 City of Newburgh 1-7Liberty St. Apartments
45 5 23 Manuel & Magdalena Velez 108 Renwick St. Apartments

45 5 24 Aliro Nunez & Maria Mercedes 99 Renwick St Apartments

45 5 25 Aliro Nunez & Maria Mercedes 99 Renwick St Apartments
45 5 32 Francis Brady 54 S. Lander St Garage
45 6 12 Aliro Nunez 97 Renwick St Empty
45 6 28 Habitat for Humanity Carson Ave Vacant Building



AFFCO Well Survey
(Table 4)

Newburgh Door-To-Door Canvassing Results

Section Block Lot Owners Name Address Result of Site Visit
45 6 29 Galo Cadena & Manuela Vero 64 Carson Ave. Left Letter
45 7 19 Hubbard Janice 27 Liberty Street No Well
45 7 33 KB Sheet Metal Inc. 70Overlook Place
45 8 9 Habitat for Humanity 89 Carson Ave Vacant Building
45 8 18 Habitat for Humanity Overlook Place Vacant Building
45 8 19 Habitat for Humanity Overlook Place Vacant Building

45 9 2
Hudson Auto & Fasteners 

Products 131-133 Carson Ave Empty
45 9 4 James Minard 123-125 Carson Ave. Garage

45 9 8
Raymond DiMarco & Pauline 

Beck 115 Carson Ave. Garage
45 9 16.1 Lorraine Libolt 124-138 Overlook Place Empty
45 9 21 Masada Lodge #115 147 William St Unknown Location
45 10 1 Newburgh Ventures Corp. 193 Renwick St Empty
45 10 5? Newburgh Ventures Corp. 183 Renwick St Vacant Building
45 12 27 Robert & Stanley Jaros 106 Carson Ave Apartments
45 13 14.2 Frederick A. Watson 57 S. Lander St. Vacant Building
45 15 6 Fred and Helen Giametta 137?  Renwick St Garage
45 15 9 Skariah & Mary Mathew 180Renwick St Apartments
45 15 14 Belius Bernabe  125 William St. Vacant Building
45 15 16 Lydia Rodriguez 117 William St. Apartments
45 15 17 Carlos Rodriguez 117 William St Apartments
46 1 4 Louis Manuel Santiago 39Johnes St
46 1 5 Louis Manuel Santiago 37Johnes St
46 1 8 Kenneth Cummings 23 Johnes St
46 1 11 John & Maria Formisano 19 Johnes St
46 1 12 Maria Pia Formisano 17 Johnes St
46 1 13 Maria Pia Formisano 13-15 Johnes St
46 1 19 William & Michele Giametta 4 Liberty St Apartments
46 1 27 Laszlo Sjajko 20 Liberty St. Apartments
46 2 8 CER Enterprises 15 Edward St
46 2 9 Richard Campbell 13 Edward St
46 3 7 Precision Propeller 20 Edward ST

46 4 1
Central Hudson Gas and 

Electric Renwick St. and Coldon St.



AFFCO Well Survey
(Table 4)

Newburgh Door-To-Door Canvassing Results

Section Block Lot Owners Name Address Result of Site Visit
46 5 1 Edwin & Andrea Ramos 206 Renwick St. Apartments
46 5 6.1 CER Enterprises Renwick St. Unknown Location
46 6 12 Elizabeth Long 26 Overlook Place Left Letter
46 6 13 John Powell & James Gamble 12 Overlook Place Empty

46 6 14
Kimberly Ann Calvano & 

Stephanie Case 24 Liberty St. WH No Well
47 1 4 Antonette Lastowski 199-201 Overlook Place Garage
47 2 2.1 Bridge Street Properties Overlook Place Unknown Location
47 2 9 Maurice Kessler Quassaick Creek North
47 2 12 Maurice Kessler Quassaick Creek North

47 2 14
Jesse Clayborne & Christopher 

Scott 97-103 Bridge St Empty

47 2 15 Bridge Street Properties 73 Bridge St. Left Letter (Industrial)
47 2 17 Bridge Street Properties Bridge St. Unknown Location

47 2 18 Bridge Street Properties 71 Bridge St. Left Letter (Industrial)
48 1 11 Wilbert & Rilla Pittman 79 Overlook Place Left Letter
48 1 15 Elsa Garcia 75 Overlook Place Apartments
48 2 15 Evaristo Castandea 51 Courtney Ave. Left Letter
48 2 20 Rafael Santana 56 Courtney Ave. Vacant Building
48 2 22 Churchill Conservation 60 -62 Courtney Ave. Vacant Building
48 3 12 Jean & Karen Smallwood 1-3 Bayview Terrace Empty
48 3 16 Paul Kahn 2 Courtney Ave. Apartments
48 3 25 Congregational 44 Liberty St. WH Church
48 3 26 Congregational 44 Liberty St. WH Church
48 3 34 Unknown Location
48 4 21 Habitat for Humanity Henry Ave Vacant Building
48 4 26 Pablo & Josefa Cruz 58 Liberty St. Wh Left Letter
48 5 14 Max & Ellen Keller 25 Bayview Terrace Left Letter
48 5 15.1 Lawrence Desouza Bay View Terrace Rear Empty
48 5 26 Hersal & Doreen Picket 88 Liberty St. Wh. Garage
48 6 9 Lawrence Hayes 87-89 Liberty St. Wh. Apartments
48 6 12 40-42 Bayview Venture LLC 40-42 Bay View Terrace Vacant Building
48 7 1 Tony Newman 145-151 S. Lander St Garage



AFFCO Well Survey
(Table 4)

Newburgh Door-To-Door Canvassing Results

Section Block Lot Owners Name Address Result of Site Visit
48 8 2 Stephen & June Heffner 95-99 Beacon St.
48 9 14 David & Terry Herring 143 S. Lander St. Empty
48 10 4.1 Anthony D. Bruce 59-63 Henry Ave Empty
48 11 1 Eric G. Rodriguez 69-71 Courtney Ave. Empty
48 11 28 63 Courtney Ave Inc. 120 S. Lander St. Parking Lot

48 12 20
Kevin Reggero & Karen 

Diamond 88 (80)Henry Ave Garage

48 12 22
Kevin Reggero & Karen 

Diamond 94 Henry Ave Garage
49 1 2 Hersal & Doreen Picket 37 Bayview Terrace No Well
49 1 5.21 David Plotkin South of Water St.
49 1 6 David Plotkin 301 South Water
49 1 7.1 Maurice Kessler Bay View Terrace Left Note
49 1 7.21 Mid-Valley Petroleum S. Water St.
49 1 7.22 David Plotkin Bay View Terrace
49 1 8 Hersal Picket 37 Bayview Terrace No Well

49 1 10
Katherine Mills & Jeffery 

Jendrejeski 33 Bayview Terrace Apartments

49 1 11
Timothy Riss & Eugenie 

Abrams 32 Bayview Terrace Left Letter
49 1 13 Thos & Verna Kirwan 30 Bayview Terrace Left Letter
49 1 14 Ronald Young & Laura Lowe 29 Bayview Terrace Left Letter
49 1 15 Carmon Calderon 28 Bayview Terrace Apartments
49 1 16 Juanita Janie Colon 27 Bayview Terrace No Well
49 1 17 Elizabeth Holpuch 26 Bay View Terrace Apartments
49 1 18.11 Jean Smallwood 2 Bay View Terrace Condemned
49 1 18.2 Glen & Gary McPherson 22 Bay View Terrace, Newburgh, NY 12550 Apartments
49 1 19 Paul Kahn 8-9 Bay View Terrace Apartments
49 1 20 Paul Kahn ES Bay View Terrace Empty
49 1 21 Patrick & Sadie Carney 5 Bay View Terrace Apartments
49 1 22 Charles Franco 4 Bay View Terrace Apartments
49 1 23 Evelyn Owens Mccraye E/S Bay View Terrace Empty
50 1 2 Unknown Location
50 1 4 Unknown Location
50 1 8 Unknown Location



AFFCO Well Survey
(Table 4)

Newburgh Door-To-Door Canvassing Results

Section Block Lot Owners Name Address Result of Site Visit
50 1 9 Unknown Location
50 1 10 Unknown Location
50 1 5.1-2 Unknown Location



 

 

ATTACHMENT G 

INDOOR AIR SAMPLING 



 
 
 
 
 
 
 
 
 
 
 

Indoor Air Quality Sampling 
American Felt and Filter Company 

361 Walsh Avenue 
New Windsor New York 

Site # 3-36-036 
 
 
 
 
 

Prepared by: 
 

Fleming-Lee Shue, Inc. 
226 West 26th Street  

New York, N.Y. 10001 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

March 2003 
 
 



Indoor Air Sampling  March 2003 
American Felt and Filter Company 

 2 

 
 

Introduction 
 

The American Felt and Filter Company’s New Windsor Plant utilized 1,1,1-
Trichlorethane (TCA) in its manufacturing processes from the 1960’s until 1992 when 
this manufacturing process was discontinued at this site. Spills of this chemical were 
known to have occurred in the rear yard area of the main mill building where the 
chemical was used and stored. Sampling of the sites groundwater was performed 
pursuant to the sites SPDES discharge permit for a storm water outlet that was found to 
be contaminated by TCA.  
 
The sites soils and groundwater was sampled twice in 1988, once in 1994, again in 1998 
and 2001. In each sampling event, residuals of TCA and it’s breakdown products were 
found in the soils and groundwater localized in the rear yard of the rear yard of the site. 
Soil gas surveys were also performed over the rear yard (1988), the entire site including 
the rear yard in 1998 And the rear yard again in 2001. These soil gas surveys found 
elevated levels of VOCs localized in the rear yard and under the northwest corner of the 
main mill building where the TCA was stored and used. 
 
A RI/FS was prepared to address the presence of TCA under the building and the rear 
yard. As part of the review of the draft RI/FS, the New York State Department of Health 
requested that indoor air samples be obtained at three locations within the main mill 
building as follows: 
 

• In the north west corner of the main mill building on the ground floor at breathing 
height. 

• In the south west corner of the main mill building on the ground floor at breathing 
height. 

• Within a below grade sump located in the northwest corner of the main mill 
building. 

• Outside the building up-wind of the main mill building on the day of sampling. 
 
These samples along with a trip blank were obtained at the requested locations on 
December 13, 2002.



Indoor Air Sampling  March 2003 
American Felt and Filter Company 

 3 

 
 

Results 
 

The results of the indoor air sampling performed at the American Felt and Filter New 
Windsor Plant on December 13, 2002 are presented in the table below: 
 

Location TCA Concentration -ppb 
NW Corner of Main Mill 2.0 
SW Corner of Main Mill 5.7 

Sump 320 
Background Outside Air <0.5 

 
 
These data indicate that there are no unacceptable levels of TCA in the working areas of 
the American Felt and Filter Company workplace in the areas most likely to be 
contaminated by this chemical, where it was used and stored.  
 
The finding of TCA in the covered sump was expressed as a concern by the NYSDOH. 
This sump is not accessible to workers. The proposed remediation includes the use of 
vapor extraction technology (VES) where vertical wells are installed in the unsaturated 
soils and applies a vacuum to the wells to extract air along with any volatile organics in 
the soil gas. This system would be installed immediately adjacent to the building in the 
rear yard and be designed to draw air from under the building in the area of the sump. 
The sump is believed to contain cracks that allow the TCA to enter the building. The 
density of TCA is greater than air and, therefore, the chemical remains within the sump. 
The same cracks that allow the TCA to enter the sump will allow air from inside the 
building to be drawn into the soils under the building by the proposed VES. This air will 
follow the same preferential pathways as the TCA did as it entered the sub-surface. When 
the remediation is complete, the sump will be sealed form the work area above. 
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Figure 10 
 

Well Log E-1 New 
     

 
 
 










