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Introduction 
 
 
 
 
1.1 Purpose of the Remedial Investigation 
Ecology and Environment Engineering, P.C. (EEEPC) completed a Remedial 
Investigation (RI) under contract to the New York State Department of 
Environmental Conservation (NYSDEC) (Work Assignment Number D004435-
24) at the Former Roxy Cleaners Site (Roxy Site) in the hamlet of Delmar, town 
of Bethlehem, Albany County, New York.  
 
The purposes of this RI were to: 
 
■ Evaluate subsurface soil, groundwater, and vapor for contamination related to 

the former Roxy Cleaners operations; 
 
■ Identify potential source areas, including building drains, sumps, and pits, of 

any environmental contamination identified; 
 
■ Define the nature and extent of identified contamination at or in the vicinity of 

the site; 
 
■ Define and evaluate potential pathways of contaminant migration and whether 

conditions at the site pose a potential human health exposure risk; 
 
■ Provide the data necessary to identify potential remedial alternatives to 

mitigate contamination problems that pose threats to public health or the 
environment. 

 
1.2 Site Background 
1.2.1 Site Description 
The Roxy Site is located at 156 Delaware Avenue (State Route 443) in the hamlet 
of Delmar, town of Bethlehem, Albany County, New York (see Figure 1-1).  The 
site consists of a single-story concrete-block and brick building measuring 
approximately 100 feet long by 40 feet wide on the northern portion a 1.1-acre 
parcel (Town of Bethlehem tax parcel 86.10-2-1).  A 50-foot-wide by 125-foot-
long building currently operated as a commercial pet center is located adjacent to 
the site building.  The two buildings occupy adjacent tax parcels owned by a 
single owner and are separated by an 8-foot-wide alleyway mostly covered by a 
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rubber membrane.  The southern portion of the parcel is a gravel-covered parking 
lot. 
 
The site is currently operating as a pickup/drop-off location for an off-site dry 
cleaning operation (Best Cleaners NY), and as of May 2011, cleaning equipment 
is no longer present on the site.  The property is located in a retail/commercial 
area that is bordered by Delaware Avenue to the north, a gas station and wooded 
area to the east, an inactive rail easement owned by Canadian Pacific on the south, 
and an improved easement owned by the City of Albany Water Board on the 
west.  The surrounding parcels adjacent to the site are zoned commercial.  The 
nearest surface water body to the site is Normans Kill, which is located 
approximately 0.3 mile northeast of the site.  Figure 1-1 depicts the site and 
building locations for the Roxy site. 
 
1.2.2 Site History/Previous Investigations 
According to the Albany County Clerk records, the building was constructed in 
1958 and the site is currently owned by “Lot in Delmar, Inc.”  Best Cleaners NY 
has been leasing the site for dry cleaning operations since March 5, 2005.  Prior to 
Best Cleaners, Roxy United Cleaners, Inc. (Roxy) operated a dry cleaning facility 
at this location for several decades.  The actual length of time the site was 
operated by Roxy is unknown, but according to the information presented in the 
Phase I Environmental Site Assessment (ESA) discussed below, the area began to 
be built up starting in 1974 and began operation under Roxy by 1990.  The Phase 
I ESA also indicates that the site may have been used as a bus depot prior to the 
dry cleaning operations.  However, this operation may have taken place in a 
different building to the rear (south) of the property.   
 
Phase I Environmental Site Assessment  
A Phase I ESA for the site was performed by Spectrum Environmental Associates 
(Spectrum) in 2006 (Spectrum 2006).  At the time of that investigation, Best 
Cleaners was operating a dry cleaning operation at the site that used aliphatic 
hydrocarbon solvents, not tetrachloroethene (also known as perchloroethylene, or 
PCE).  The used solvent sludge from this operation was picked up and disposed of 
by Safety Clean.  The ESA report identified a variety of potential environmental 
concerns at the site, including the following:  
 
■ Roxy Cleaners was listed in the Resource Conservation and Recovery Act 

(RCRA) database as a small-quantity generator of halogenated (chlorinated) 
solvent cleaners, including PCE and trichloroethene (TCE);  

 
■ Lead paint may be present both inside and outside the building;  
 
■ Floor and ceiling tiles, as well as pipe insulation, may contain asbestos; and 
 
■ Underground storage tanks (USTs) may be present from when the site was 

used as a bus depot; however, no record of USTs was identified in the record 
search.   
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The ESA also identified two floor access lids that were not examined because 
they could not be opened.    
 
Phase II Environmental Site Assessment (Phase II ESA) 
A Phase II ESA for the site was performed by H2H Associates, LLC (H2H) in 
2007 as part of the action to close an open NYSDEC Region 4 Spill File 
(0602941) that was called in during the Phase I field investigation, as well as to 
investigate recommendations identified in the Phase I investigation (H2H 2007).  
The Phase II work included a site inspection, a magnetic survey to investigate the 
potential presence of USTs, installation of 12 Geoprobe borings for soil and 
groundwater characterization, collection of five subsurface soil and six 
groundwater samples for volatile organic compound (VOC) and semivolatile 
organic compound (SVOC) analysis, and collection of two soil vapor and one 
sub-slab vapor sample for TO-15 analysis.  During the site inspection, H2H noted 
the presence of cleaning equipment (steam washers and driers), a cooling machine 
connected to a water tower, and several totes of aliphatic hydrocarbon solvents, as 
well as a new boiler and 330-gallon No. 2 fuel oil aboveground storage tank 
(AST) in the 15-foot by 20-foot structure attached to the southeastern corner of 
the building, which replaced the oil boiler and two 330-gallons fuel oil ASTs 
about one year earlier.  The only subsurface metallic structures that the magnetic 
survey identified were a boiler blowdown UST located beneath the alleyway near 
the southeastern corner of the building, and two underground utilities at the site.  
Although it is possible that dry cleaning solvents could have been introduced into 
the boiler blowdown tank during steam sweeping operations, the Phase II report 
does not consider this UST a primary source for the target VOCs.  According to 
Best Cleaners NY staff, past dry cleaning operations occurred in the southwest 
corner of the building, and wastewater was discharged to the sewer system via 
underground piping.  In addition, solvent-laden filters were typically washed off 
by Roxy staff approximately 5 to 20 feet outside the southern end of the building.  
Based on this information, the Phase II subsurface investigation focused on the 
area immediately south of the building as a potential source area.   
 
The highest soil headspace readings were typically between 6 to12 feet below 
ground surface (bgs), with soil samples were collected from five of the 12 
boreholes exhibiting the highest headspace readings.  Laboratory results for these 
samples showed PCE in concentrations exceeding the NYSDEC recommended 
soil cleanup objective (RSCO; NYSDEC 2006) of 1,400 micrograms per 
kilogram (µg/kg).  The soil sample collected from a depth of 10 to 12 feet from 
the boring installed inside the Roxy building (6 feet north of the southern wall) 
contained both PCE and TCE contamination, with a total chlorinated VOC 
concentration of 710 µg/kg.  However, the soil sample collected from the same 
depth interval from the boring installed 6 feet south of the building exceeded the 
total VOC RSCO of 10,000 µg/kg.  Based on the soil data, the Phase II report 
concluded that the soil immediately south of the building was impacted by 
elevated concentrations of chlorinated VOCs, with concentrations decreasing with 
distance from the building.   
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Six of the 12 borehole locations exhibiting the highest headspace readings were 
converted into temporary monitoring wells.  Groundwater grab samples for VOCs 
and SVOCs were collected from each location after a minimum of ten well 
volumes were purged from the wells.  While TCE was detected in only five of the 
six groundwater samples, PCE, cis-1,2-dichloroethene (cis-DCE), and vinyl 
chloride were detected in all six samples, most at concentrations that exceeded the 
NYSDEC groundwater standards.  The groundwater data confirmed that the area 
immediately south of the building was impacted by elevated concentrations of 
chlorinated VOCs, with concentrations decreasing with distance from the 
building.  After the groundwater samples were collected, the six temporary wells 
were abandoned.   
 
One screening-level sub-slab vapor sample was collected inside the southern end 
of the building and two soil vapor samples were collected south of the building to 
assess the potential for VOC vapor intrusion at the site.  The three soil vapor 
probes were installed using direct-push technology.  The air samples were 
collected using Summa canisters and submitted for TO-15 analysis.  The four 
target VOCs (PCE, TCE, cis-DCE, and vinyl chloride) were detected at elevated 
concentrations in all three samples.   
 
No petroleum-related VOCs, aliphatic hydrocarbon solvents, or SVOCs were 
detected in any of the soil, groundwater, or soil vapor samples collected at the 
site.  Since Best Cleaners does not use chlorinated dry cleaning solvents and Roxy 
was listed on the RCRA database as a small-quantity generator of chlorinated 
solvents, the Phase II report concluded that Roxy was the source for this 
contamination (H2H 2007). 
 
Vapor Intrusion Investigation 
Based on the soil vapor results from the 2007 Phase II ESA, a vapor intrusion 
investigation was conducted at the site in March 2009 (H2H 2009).  During this 
investigation, one sub-slab vapor and two indoor air samples were collected from 
each building at 154 and 156 Delaware Avenue.  The 156 Delaware Avenue 
(Roxy Site) sample results were 27,000 micrograms per cubic meter (µg/m3) of 
PCE and 4,700 µg/m3 of TCE in the sub-slab vapor sample, and the indoor air 
samples contained a maximum of 24 µg/m3 of PCE.  Based on these sample 
results, the report indicated the Roxy Site building will require vapor mitigation 
(sub-slab depressurization system) and a post-mitigation monitoring program.   
 
The 154 Delaware Avenue sample results were significantly less, with 120 µg/m3 
of PCE and 4.1 µg/m3 of TCE in the sub-slab vapor sample, and a maximum of 
7.5 µg/m3 of PCE in the indoor air samples.  Based on these sample results, the 
report indicated the soil vapor/indoor air impacts appear to be localized to the 
southwestern corner of the building and will likely require continued monitoring 
to ensure that human exposure levels are not exceeded for PCE. 
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1.2.3 General Dry Cleaning Practices and Common Spill Areas  
This section outlines the general operations and equipment used in the dry 
cleaning process to help identify potential source areas at the Roxy Site.  
 
During the first step of the dry cleaning process, clothes are cleaned in a 
“charged” solvent (i.e., used solvent mixed with small amounts of detergent) and 
rinsed in pure solvent (EPA 1995).  The used solvent is then filtered and either 
returned to the charged solvent tank or distilled for other uses.  The collected 
solids (muck) are usually removed from the filter once per day and may be 
“cooked” to recover additional solvent.  Vapors from the cooking and distillation 
processes are vented to a condenser and separator for further solvent recovery.  
After washing, clothing is spun to remove excess solvent and then transferred to a 
dryer to be tumbled in a heated air stream.  Exhaust gases from the dryer are 
vented to a condenser. 
 
Data collected from voluntary reporting of dry cleaning facilities (Linn and 
Mixell 2002) can be grouped into the following six spill/discharge scenarios: 
 
■ Spills/discharges associated with dry cleaning equipment failure (25% of 

solvent emissions) as a result of equipment (seals, gaskets, piping, hoses, and 
valves) wear and corrosion and expansion/contraction of metal.  

 
■ Spills/discharges associated with dry cleaning equipment/machine operation 

as a result of operator error (20.9% of solvent emissions) such as boil-overs, 
machine doors left open, loose cartridge filter housings, water separator 
overflowing, and valves left open. 

 
■ Spills/discharges associated with solvent transfer or storage (15.3% of solvent 

emissions) as a result of leaky hoses, leaking storage tanks, or spills created 
by overfilling the storage tanks. 

 
■ Spills/discharges associated with equipment/machine maintenance (13.8% of 

solvent emissions) such as servicing the solvent pump, filter changes, and 
cleaning out of distillation units, muck cookers, and button traps. 

 
■ Discharges of dry cleaning solvent contaminated wastes (9.4% of solvent 

emissions) such as contact water, spotting residues, still bottoms, and filters in 
sanitary sewers, storm sewers, dumpsters, trash containers, pavement and the 
ground, particularly the area just outside the service door.   

 
■ “Other” spills/discharges (15.6% of solvent emissions) associated with 

circumstances outside normal day-to-day dry cleaning operations. 
 
Based on the above data, sampling activities typically focus on the following 
areas: 
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■ Current/former locations of dry cleaning machines and distillation units and 
cracks and joints in the floor near them. 

 
■ Current/former solvent storage areas, including USTs and ASTs. 
 
■ Area around the service door of the facility. 
 
■ Along sanitary sewer lateral lines. 
 
■ Septic tanks and drain field systems. 
 
■ Floor drains, waste storage, and disposal areas. 
 
The remedial investigation activities discussed in Section 2 were designed to 
identify potential contaminant source areas associated with these common 
spill/discharge areas.
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Remedial Investigation Activities 
 
 
 
 
The RI activities related to the Roxy Site included a scoping session and site visit; 
records review; a subsurface soil sampling program; groundwater monitoring well 
installation and groundwater sampling programs; a drain sampling program; soil 
vapor and indoor air sampling programs; surveying and mapping programs; 
investigation-derived waste (IDW) management; and report preparation. 
 
Field activities were conducted during four field efforts by an EEEPC field team 
consisting of a geologist and a site safety officer/sampling technician.  The first 
field effort, conducted between June 6 and 29, 2011, involved the collection of 37 
groundwater grab samples, seven groundwater samples from temporary wells, 
four groundwater samples from monitoring wells, 21 subsurface soil samples, 
three water samples and one sediment/solid sample from three on-site drains, and 
two rounds of groundwater elevation measurements.  The second field effort, 
conducted between October 24 and November 4, 2011, involved the collection of 
eight additional groundwater grab samples, seven groundwater samples from 
monitoring wells, 11 subsurface soil samples, two water samples from additional 
on-site drains, and one round of groundwater elevation measurements.  A third 
field effort was conducted on January 11 and 12, 2012, by an EEEPC sample 
technician who oversaw IDW removal and performed vapor intrusion sampling 
within the building at 154 Delaware Avenue.  A supplementary soil sampling 
effort was performed on June 14 and 15, 2012, that included collection of 20 
additional subsurface soil samples from borings installed both within and south of 
the site building as well as the collection of additional groundwater elevation 
measurements. 
 
The first three RI field activities were performed in accordance with the Field 
Sampling Plan (FSP) for the RI at the Roxy Site developed by EEEPC and 
approved by NYSDEC in June 2011.  Variations from the work plan, including 
changes in number and location of samples and collection procedures, occurred as 
a result of unanticipated field conditions and evaluation of collected data.  These 
variations were approved by NYSDEC during the course of the investigation.  
These variations included: 
 
■ Six subsurface soil samples instead of the proposed five samples were 

collected from soil profile location SB-01 due to the variation of the 
subsurface soil and its proximity to the potential contamination source area. 
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■ Three additional soil profile locations (SB-05 through SB-07) were drilled and 

sampled during the second phase of fieldwork in the suspected source area to 
delineate soil contamination below the water table.  Split spoons were used to 
collect continuous soil cores from specific zones in order to obtain blow 
counts to estimate the relative density of the soil. 

 
■ Due to the fact that the overburden aquifer is primarily silt to clay in nature, 

the groundwater grab samples were collected using a 5-foot-long 1-inch-
diameter polyvinyl chloride (PVC) screen instead of the proposed 
groundwater collection device (e.g., Geoprobe Screen Point Sampler or 
equivalent).  This change was made due to the length of time required for 
enough groundwater to be produced by the formation to allow for a sample to 
be collected. 

 
■ Three groundwater grab locations from the first field effort (GW-21C, GW-

26C, and GW-27C) and four groundwater grab locations from the second field 
effort (GW-32C, GW-33C, GW-34C, and GW-35C) were collected 10 to 15 
feet deeper than the planned sample depth of 20 feet bgs to investigate vertical 
migration of contamination at the site. 

 
■ Due to the limited volume of groundwater present in both the temporary wells 

and the groundwater grab sample locations, groundwater samples were 
collected using 0.7-inch-diameter disposable polyethylene bailers and new 
polypropylene line instead of a peristaltic pump and dedicated polyethylene 
tubing. 

 
■ The perched aquifer conditions encountered during this investigations were 

very limited in area and did not extend over the majority of the site; therefore, 
the planned shallow 5-foot-deep monitoring wells were not installed. 

 
■ One monitoring well (MW-02D) was screened at 40 to 50 feet bgs in the 

primary contaminant source area to monitor the vertical migration of 
contamination at the site. 

 
■ Due to the silt and clay nature of the formation, groundwater flow into the 

seven overburden monitoring wells was slow.  As a result, the wells were 
pumped dry during well development before water quality measurements 
stabilized and turbidity dropped below the desired 50 nephelometric units 
(NTUs).  After the wells recovered, well development resumed until the wells 
were pumped dry at least one more time, at which point well development was 
considered complete. 

 
■ Similar to the well development issue, groundwater flow into the monitoring 

wells was not sufficient to establish zero drawdown of the groundwater level 
to allow for use of low-flow purging techniques.  Therefore, during the first 
phase, the four initial monitoring wells (MW-01 to MW-04) were purged dry 
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and the wells were sampled after sufficient recovery of the water level had 
occurred, within 24 hours of purging.  During the second phase, all seven 
monitoring wells were sampled after a minimum of three wells volumes had 
been purged. 

 
■ To expedite the field schedule, which had been delayed due to drilling 

equipment issues, the soil vapor samples were collected through a 6-inch-long 
soil gas implant (a double-woven stainless-steel screen) instead of through a 
sample probe (Geoprobe mill-slotted screen or equivalent).  This change did 
not compromise the quality of the collected data, and it is an appropriate 
technique for the sampling objectives. 

 
■ At three of the soil vapor locations (SV-01C, SV-04, and SV-05), the samples 

were collected at depths of approximately 2 feet bgs due to a high perched 
water table encountered in these areas. 

 
The supplemental soil sampling activity performed in June 2012 was done so in 
accordance with the Supplemental Soil Sampling Work Plan for the RI at the 
Roxy Site developed by EEEPC and approved by NYSDEC in June 2012.   
 
Variations from the 2012 Supplemental Soil Sampling Work Plan included: 
 
■ Samples could not be collected below depths of 12 and 10 feet at borings SB-

12 and SB-13, respectively, from inside the building because the low-
clearance, direct-push machine used inside the building could not penetrate to 
beyond those depths; and 

 
■ A sample could not be collected at a depth of 10 to 12 feet at boring SB-16 

because the Macro-Core system could not get recovery in that zone. 
 
The methodologies and specific goals of each aforementioned activity are 
described in Section 2.2.  Analytical test results are discussed in Sections 4 and 5.  
A photo log of the activities and sampling locations is presented in Appendix A. 
 
2.1 Site Reconnaissance and Records Search 
Prior to work plan development, a site reconnaissance was conducted at the Roxy 
Site on May 23, 2011, which included both NYSDEC and EEEPC project 
managers.  The main purpose was to identify sampling locations and to evaluate 
equipment access with site personnel.  A photo log of the May 23, 2011, site visit 
is presented in Appendix A. 
 
NYSDEC provided EEEPC with copies of pertinent historical site investigation 
reports for review, including: 
 
■ H2H Associates, LLC.  May 2009.  Sub-Slab Vapor and Indoor Air 

Monitoring Results, A Lot I Delmar, Inc., 154 and 156  Delaware Avenue, 
Delmar, Albany, County, New York 12054. 
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■ H2H Associates, LLC.  2007.  Phase II Environmental Assessment, 156 

Delaware Avenue Site, Delmar, Albany County, New York, prepared for 
Martin, Shudt, Wallace, DiLorenzo and Johnson, LLP, Troy, New York. 

 
■ Spectrum Environmental Associates, Inc.  October 2006.  Phase I 

Environmental Site Assessment, Best Cleaners, 156 Delaware Avenue, 
Delmar, New York, prepared for Martin, Shudt, Wallace, DiLorenzo and 
Johnson, LLP, Troy, New York. 

 
Historical aerial photographs and historical topographic maps were also reviewed 
to assist in the understanding of the past use of this site and with the selecting of 
site investigation sampling locations. 
 
The site reconnaissance observations are summarized below: 
 
■ The site consists of a single-story slab-on-grade brick building located on the 

northernmost portion of the 1.1-acre parcel. 
 
■ The building is currently operating as a drop-off and pick-up for a dry cleaner 

(Best Cleaners NY). 
 
■ The customer and main employee area is located in the front (north) portion of 

the building, the clothing storage area is in the middle of the building, and the 
wet and dry cleaning equipment area is located in the back (south) portion of 
the building. 

 
■ Two exterior doors (one overhead door and one man door) are present at the 

back of the building and appear to be the main doors used by employees 
moving supplies and equipment into and out of the building.  The area 
immediately south of these doors is also believed to be the area described in 
the Phase II report where solvent-laden filters were typically washed off by 
Roxy staff.   

 
■ Three plugged floor drains are present along the east side of the building, 

approximately 30 feet north of the building’s south wall. 
 
■ The building’s bathroom and most of the water supply lines are located in the 

southwestern portion of the building. 
 
■ Two floor drains are located in a floor sump covered by metal grates in the 

southwestern corner of the building, under what was formerly used as a wet-
washing area (washing machines).   

 
■ A separate boiler room attached to the southeast corner of the building 

contains a 275-gallon AST (containing No. 2 fuel oil), a steam boiler, a hot 
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water tank, and air compressors.  A floor drain is adjacent to the boiler.  This 
room has an outside entrance separate from the main building. 

 
■ Piping connected to the blowdown tank was observed outside the 

southeasternmost corner of the building, adjacent to the boiler room. 
 
■ Most of the overhead utilities to the building are located along the southern 

and western portions of the building. 
 
■ The building is surrounded by paved areas and a gravel parking lot; the 

southernmost portion of the parcel is a vacant gravel and dirt lot.   
 
■ The adjacent building (154 Delaware Avenue) is currently occupied by the L. 

C. Smith Pet Center (a dog run is present in the south side of the building) and 
by Robert J. Ganley Consulting Engineering.  The address for the consulting 
company is listed as 152 Delaware Avenue.  

 
■ A rubber membrane present in the alleyway between the dry cleaners and pet 

center buildings was reportedly installed as a flood control measure for the pet 
center building’s basement. 

 
■ Three stick-up, cast-iron pipes are present in the alleyway between the two 

buildings (two adjacent to the dry cleaner building and one near the pet center 
building).  The southernmost pipe is 4-inch-diameter cast-iron pipe that slopes 
into the dry cleaner building and may connect with one or more of the interior 
drain lines identified.  The central pipe also slopes into the dry cleaner 
building.  The northern pipe may be connected to a dryer vent at the pet 
center. 

 
■ The main sanitary sewer discharge line for the dry cleaner building is believed 

to be present in the alleyway between the two buildings, flows to the north 
edge of the buildings, then turn to the northwest and connect with the sewer 
main along Delaware Avenue. 

 
■ An Albany Water Board main water supply pipeline is located in the paved 

right-of-way (ROW), approximately 35 feet west of the site building.  A 
Hannaford Grocery store and a Key Bank (part of the Delaware Avenue 
Plaza) are located on the west side of the ROW, approximately 100 feet west 
of the site building. 

 
■ A Hess Express gas station located northeast of the site has various 

monitoring wells present on the property.   
 

2.2 Field Activities 
Drilling tasks were conducted by Aztech Drilling Company of Ballston Spa, New 
York, under the supervision of a two-person EEEPC field team.  Prior to initiating 
intrusive subsurface activities, EEEPC coordinated with site personnel and the 
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Underground Facilities Protection Organization to identify and locate 
underground utilities in accordance with New York State Code Rule 753.   
 
2.2.1 Health and Safety Monitoring 
During the field investigation, the health and site safety officer performed air 
monitoring to characterize potential airborne vapor concentrations, including 
volatile organic vapors and explosive gases.  The air monitoring was conducted 
for the protection of site workers and the community.  Action levels for each 
monitoring instrument were detailed in the site-specific Health and Safety Plan 
(HASP).  Levels of organic vapors were measured downwind in the general 
vicinity of each intrusive sampling location using a miniRAE 2000 
photoionization detector (PID).  A Gastech GT201 oxygen and combustible gas 
monitor was positioned at each intrusive location (e.g., at the top of the boreholes) 
to measure worst-case concentrations and provide the earliest possible warning 
that a hazardous condition may exist.  No organic vapors, oxygen deficiencies, or 
combustible gas concentrations were detected during any part of the field 
investigation. 
 
Appropriate personal protective equipment (PPE) was worn by site workers while 
performing intrusive activities for protection against contamination and to prevent 
cross contamination between sample locations.   
 
2.2.2 Subsurface Soil Sampling 
Continuous soil cores were collected at 16 soil boring locations; four locations 
(SB-01 through SB-04) during the first phase of fieldwork activities, three 
locations (SB-05 through SB-07) during the second phase, and nine locations 
during the supplemental soil sampling effort (see Figure 2-1).  The purpose of the 
subsurface soil investigation was to define the extent of chlorinated contamination 
present in subsurface soil, as well as provide lithologic information.  The Macro-
Core system was used to collect discrete, continuous soil cores in 5-foot-long 
dedicated acetate liners at all boreholes, with the exception of SB-05.  At SB-05, 
split spoons were used to collect subsurface soil samples so that blow counts 
could be obtained in order to estimate the relative density of the soil.  Upon 
retrieval, each acetate liner was cut longitudinally or split spoons were opened, 
and the EEEPC field geologist recorded pertinent soil characteristics and screened 
the headspace above the soil for organic vapors using a PID. 
 
The depths and locations of the soil borings are provided in Table 2-1.  Soil 
borings SB-01 through SB-04 were drilled to depths of 15 to 20 feet, and 
laboratory samples were obtained from the unsaturated zone (above 
approximately 14 to 16 feet bgs).  Soil borings SB-05 through SB-07 were drilled 
to depths of 25 to 35 feet to delineate the vertical extent of contamination in the 
presumed source area.  Soil borings SB-08 through SB-16 were drilled to 
delineate the horizontal extent of contamination.  Soil borings SB-08 through 
SB-11 were drilled to depths of 13.5 to 15 feet along the western and southern 
edge of the presumed source area.  Soil borings SB-12 through SB-16 were drilled 
to depths of 10 to 15 feet beneath the building slab near the source area.  Samples 
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obtained from these locations represent saturated soil.  Soil boring logs for each 
location are provided in Appendix B. 
 
Three to six subsurface soil samples were collected from each soil boring SB-01 
through SB-07, representing each major soil type as well as zones of elevated 
organic vapors, which were determined by screening the soil headspace with a 
PID.  A total of 32 soil samples were submitted for both VOC and percent solids 
analyses.  Two additional soil samples were also submitted for determination of 
physical characteristics (particle size distribution and Atterberg limits).  These 
two samples represented the two major soil profiles identified at the site:  the 
upper stiff, dry, grayish brown clay and the lower soft, wet, brownish gray clay.  
Two to three subsurface soil samples were collected from each soil boring SB-08 
through SB-16.  All subsurface soil samples obtained for VOC analysis were 
collected using the procedures described in EPA Method 5035:  an approximately 
5-gram sub-sample was collected with a dedicated polyethylene syringe and 
placed into pre-weighed vials containing methanol and deionized water.  An 
additional aliquot was placed in a glass jar for percent solids determination.  All 
samples were chilled on ice immediately after collection.  Samples packaging and 
transportation were performed in accordance with the procedures outlined in the 
FSP (EEEPC 2011a), Master Quality Assurance Project Plan (QAPP) (EEEPC 
2011b), and the Supplemental Soil Sampling Work Plan (EEEPC 2012).   
 
2.2.3 Direct-Push Temporary Wells  
The Phase II investigation conducted at the site (H2H 2007) indicated that two 
aquifers may be present at the site: a perched groundwater approximately 3 to 5 
feet bgs, and a deeper overburden groundwater approximately 15 feet bgs.  The 
Phase II investigation also inferred groundwater flow direction to the southeast 
with a low hydraulic gradient.  To gain a better understanding of groundwater 
flow at the site and assist in identifying permanent monitoring well locations, four 
pairs of temporary wells (TW-01 through TW-04) were drilled and installed using 
direct-push methods during the first phase of fieldwork activities (see Figure 2-1).  
The Macro-Core system was used to collect discrete, continuous cores of soil in 
dedicated acetate liners from grade to the bottom of each boring.  At each 
location, the shallow boring was advanced to 5 feet bgs to determine whether a 
perched groundwater zone exists at the site.  A second, deeper boring was 
advanced to 25 feet bgs to investigate the material in the overburden regional 
groundwater zone.  Upon retrieval, each liner was cut longitudinally, and the 
EEEPC field geologist recorded pertinent soil characteristics and screened the 
headspace above the soil for organic vapors using a PID.  No soil samples were 
collected for laboratory analysis from the temporary well boreholes since soil 
samples were collected during the soil profile sampling discussed above.  Boring 
logs for the temporary wells are provided in Appendix B. 
 
The temporary well pairs were completed as 1-inch inner diameter (ID) PVC 
wells constructed through 2-inch-diameter Geoprobe rods.  The shallow wells 
were constructed using a 2-foot length of slotted 1-inch ID PVC screen 
approximately 2 to 4 feet bgs, with the sand pack installed 1 foot above the screen 



 
 

2.  Remedial Investigation Activities 
 

 
02:002699-0024-02-B3561 2-8 
R_Roxy_Cleaners_Phase I RI_Report.docx-7/25/2012 

and a bentonite seal to grade.  The deep wells were constructed with a 10-foot 
length of slotted 1-inch ID PVC screens approximately 15 to 25 feet bgs, with the 
sand pack installed to 5 feet above the top of screen, followed by a bentonite seal 
to grade to prevent vertical cross contamination.  Table 2-2 summarizes the 
temporary well construction data. 
 
All temporary wells remained in-place for several days, during which time 
EEEPC measured the reference point elevations, depth to groundwater, and 
collected groundwater grab samples (no pre-purging) from each temporary well.  
A summary of groundwater elevation measurements is provided in Table 2-3.  
The grab samples were collected from these wells using disposable bailers.  The 
samples were tested for total chlorinated VOCs in the field using the Color-Tec 
screening procedure.  The Color-Tec method was used to obtain presence-or-
absence (i.e., semi-quantitative) information at or below regulatory levels for 
chlorinated compounds in groundwater.  Color-Tec provides a consistent method 
for assessing chlorinated VOCs in the headspace of samples; the results are 
obtained through visual observation of a reaction in a colorimetric tube.  In 
addition, three of the temporary well groundwater samples (TW-01D, TW-02S, 
and TW-04S) were also submitted to the laboratory for VOC analysis by EPA 
Method 8260C to allow for verification and quantification of the Color-Tec field 
screening results.  All the temporary well groundwater samples were collected, 
packaged, and transported according to the procedures outlined in the FSP 
(EEEPC 2011a) and QAPP (EEEPC 2011b).  Color-Tec sample analysis forms 
are presented in Appendix C. 
 
All four temporary well pairs were abandoned by the drilling subcontractor prior 
to demobilization from the site after the first phase of fieldwork.  Each screen and 
riser was removed, the borehole was backfilled with bentonite, and the ground 
surface was patched to match existing conditions (material and grade).  All soil, 
groundwater, and PVC well screens from the temporary well activities were 
drummed and managed as IDW as discussed in Section 2.5.   
 
2.2.4 Direct-Push Groundwater Grab Sampling 
A total of 35 direct-push groundwater grab locations were drilled and sampled at 
the site, 27 locations during the first phase of fieldwork (GW-01 through GW-27) 
and 8 locations during the second phase (GW-28 through GW-35) (see Figure 
2-1).  At many of these locations, pairs of shallow and deep samples were 
collected.  The direct-push groundwater sampling was performed to delineate the 
lateral and vertical extent of the chlorinated VOC plume and to guide the 
placement of permanent monitoring wells.  Originally, these samples were to be 
collected via a direct-push groundwater collection device (Geoprobe Screen Point 
Sampler or equivalent); however, due to limited groundwater production from the 
overburden aquifer, temporary 5-foot-long 1-inch-diameter PVC screens were 
installed in boreholes created using a Geoprobe Macro-Core or rod and were later 
sampled with dedicated 0.7-inch-diameter bailers after sufficient water (at least 
0.5 foot) was present.  Sampling began at the southwest corner of the building 
(the potential source area identified by the Phase II investigation) and proceeded 
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in a radial or grid-like pattern away from the building, with a spacing of 
approximately 20 to 25 feet until chlorinated VOC contamination was no longer 
detected using the Color-Tec screening method.  Two potential receptor areas 
were also sampled west of the site: GW-13 on the east side (rear) of Hannaford 
Market, and GW-18 on the east side of Key Bank.  A summary of sample 
locations is provided in Table 2-1. 
 
During the first phase of fieldwork, shallow regional overburden groundwater (15 
to 20 feet bgs) was sampled at 24 locations (samples labeled with a “B”), whereas 
perched groundwater (up to 5 feet bgs) was identified and sampled at only 11 of 
the 24 locations (samples identified with an “A”).  Three additional locations 
(GW-21C, GW-26C, and GW-27C) were installed to depths of 25 to 35 feet bgs 
to help delineate the vertical extent of the contaminant plume.  During the second 
phase of fieldwork, eight additional groundwater grab samples were collected 
from locations selected to further delineate the horizontal and vertical extent of 
contamination based on evaluation of the first phase results.  Four of the eight 
additional locations were installed to a depth of 20 feet (samples identified with a 
“B”), and four were installed to a depth of 35 feet (samples identified with a “C”).   
 
Continuous soil cores were collected from four locations (GW-21C, GW-26C, 
GW-27C, and GW-30B) using the Macro-Core system.  Boring logs are provided 
in Appendix B. 
 
A total of 45 groundwater grab samples were collected during the two phases of 
fieldwork and tested for total chlorinated VOCs using the Color-Tec screening 
procedure.  Approximately 30% of the groundwater grab samples (13 samples) 
were also submitted to the laboratory for VOC analysis by EPA Method 8260C 
for verification and quantification of the Color-Tec field screening results.  All 
groundwater grab samples were collected, packaged, and transported according to 
the procedures outlined in the FSP (EEEPC 2011a) and QAPP (EEEPC 2011b).  
Color-Tec sample analysis forms are presented in Appendix C. 
 
Upon completion, all boreholes were backfilled with bentonite and the surface 
was patched to match existing conditions (material and grade).  All soil, 
groundwater, and PVC well screens from the groundwater grab sampling 
activities were drummed and managed as IDW according to the procedures 
outlined in Section 2.5.   
 
2.2.5 Permanent Monitoring Well Installation  
Seven permanent monitoring wells were drilled and installed at the site, four 
during the first phase of work (MW-01, MW-02, MW-03, and MW-04) and three 
during the second phase of fieldwork (MW-02D,  MW-05, and MW-06) (see 
Figure 2-1).  The purpose of the permanent monitoring wells was to delineate and 
monitor the lateral and vertical extent of the chlorinated VOC plume.   
 
The first phase of monitoring wells were installed using a Geoprobe 6610DT 
equipped with 4.25-inch ID hollow-stem augers, and the second phase monitoring 
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wells were installed using a Boart Longyear BK66 drill rig with 4.25-inch ID 
hollow-stem augers.  The monitoring wells were all drilled to approximately 25 
feet bgs except for MW-02D, which was drilled to 50 feet bgs.  Though soil cores 
were not collected during the first phase of fieldwork, the split-spoon system was 
used to obtain lithologic information from 15 to 17 feet bgs and 20 to 22 feet bgs 
at MW-05 and MW-06, and continuous soil cores were collected from 35 to 50 
bgs at MW-02D.  Well construction and soil boring logs, where applicable, are 
provided in Appendix B. 
 
All monitoring wells were installed with a 10-foot-long, 2-inch ID PVC screen 
with a 0.010-inch slot size, followed by 2-inch ID Schedule 40 PVC riser to 
approximately 6 inches below grade.  All PVC connections were flush-threaded, 
with a PVC cap placed on the bottom of the screen.  A sand pack of U.S. Silica 
No. 0 sand extended from the bottom of the screen to approximately 2.5 feet 
above the screen and was followed by a 2- to 2.5-foot-thick pelletized bentonite 
seal.  Following a minimum 30-minute respite that allowed the bentonite to 
hydrate, a 5% bentonite/cement grout was installed from the top of the seal to 1 
foot bgs.  The monitoring wells were constructed with flush-mount protective 
casings and fitted with a locked, water-tight cap (J-plug).  Well construction 
details are summarized in Table 2-2. 
 
Drill cuttings and decontamination water from these boreholes were containerized 
and managed as IDW as discussed in Section 2.5.   
 
2.2.6 Permanent Monitoring Well Development 
The EEEPC field team developed the initial four monitoring wells on August 16 
and 17, 2011, and the second phase of monitoring wells (MW-02D, MW-05, and 
MW-06) were developed on October 27 and 28, 2011.  The development was 
performed by surging and purging using a decontaminated submersible pump and 
0.25-inch ID discharge tubing.  Surging was performed during well development 
to draw fine sediments out of the sand pack and into the well for removal.  
Temperature, pH, conductivity, and turbidity measurements were recorded to 
monitor the progress of the development process.  During both phases of well 
development, all the monitoring wells except for MW-05 were purged dry after 
approximately two to four well volumes of water was removed.  The wells were 
allowed to recharge overnight, and well development resumed the next day.  Due 
to the silt and clay nature of the overburden aquifer, turbidity remained high in all 
of the wells, with development considered complete after each well was pumped 
dry for a second time.   
 
Development purge water was containerized and managed as IDW as discussed in 
Section 2.5.  The well development records are presented in Appendix D. 
 
2.2.7 Permanent Monitoring Well Groundwater Sampling 
Two rounds of groundwater sampling were performed by EEEPC.  Prior to 
purging and sampling the monitoring wells, static water levels were measured and 
used to determine the volume of standing water in each well (see Table 2-3). 



 
 

2.  Remedial Investigation Activities 
 

 
02:002699-0024-02-B3561 2-11 
R_Roxy_Cleaners_Phase I RI_Report.docx-7/25/2012 

 
The first round of sampling involved the initial four monitoring wells and was 
performed on June 28 and 29, 2011.  EEEPC attempted to implement the 
modified low-flow purging and sampling techniques outlined in the FSP (EEEPC 
2011a) using a submersible pump with a flow control box and dedicated tubing.  
However, although the purge rate was low, drawdown never stabilized and 
continued to drop approximately 0.1 foot per minute in the four wells throughout 
the purging process.  Temperature, pH, conductivity, turbidity, dissolved oxygen, 
and oxidation-reduction potential (ORP) measurements were recorded throughout 
the well-purging process and immediately prior to sampling.  Purging was 
continued until all the groundwater quality parameters except turbidity were 
stable for three consecutive readings after a minimum of three wells volumes of 
water had been purged from the wells.  Due to the silty clay nature of the 
overburden aquifer, groundwater turbidity was never below 50 NTUs in any of 
the wells.   
 
The second round of groundwater sampling involved all seven monitoring wells 
and was performed on November 3 and 4, 2011.  Once again, EEEPC used a 
submersible pump with a flow control box and dedicated tubing.  Temperature, 
pH, conductivity, turbidity, and ORP measurements were recorded throughout the 
well-purging process and immediately prior to sampling.  Purging was continued 
until all the groundwater quality parameters except turbidity were stable for three 
consecutive readings after a minimum of three wells volumes of water had been 
purged from the wells.  Due to the silty clay nature of the overburden aquifer, 
groundwater turbidity was never below 50 NTUs in any of the wells.   
 
Upon collection, the sample containers were labeled and immediately placed in a 
cooler maintained with ice at approximately 4° Celsius.  During the June 2011 
sampling event, all samples were collected and submitted for the following 
laboratory analyses: 
 
■ VOCs by EPA Method 8260C; 
 
■ Total iron by EPA Method 6010C; 
 
■ Ferrous iron by EPA Method 7199; 
 
■ Chloride, nitrite, nitrate, and sulfate by EPA Method 9056;  
 
■ Sulfide by Standard Method 4500 S F; and 
 
■ Microbiological analyses for evaluation of natural attenuation. 
 
Microbiological analyses performed during the first sampling event included 
CENSUS (quantitative polymerase chain reaction analysis for quantification of 
Dehalococcoides, the primary dechlorinating bacteria, and of the functional genes 
responsible for reduction of trichloroethene and vinyl chloride), as well as total 
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eubacteria determination (eBAC).  Samples for microbiological analyses were 
collected using Bio-Flo filters provided by Microbial Insights.  These flow-
through filters were attached to the purge pump sample discharge line after all 
other sample parameters had been collected.  Approximately 1 liter of water was 
pumped through the Bio-Flo filter for each sample. 
 
During the November 2011 sampling event, all samples collected were submitted 
for analysis of VOCs by EPA Method 8260C.   
 
Table 2-4 summarizes sample dates and groundwater quality measurements taken 
at the time of sampling for each well.  The well purge and sample records are 
presented in Appendix E.  Purged groundwater was containerized and handled as 
IDW as discussed in Section 2.5.   
 
2.2.8 Drain and Sump Sampling 
No sustained surface water bodies are located on the site; however, six drains, 
three standpipes, and one sump were identified at the site (see Figure 2-1).  
During the May 23, 2011, site visit, laundry equipment (washers) was located in 
the southwest corner of the building (wet wash area) on top of a sump that was 
covered by a steel grate.  Prior to the first phase of fieldwork, this equipment was 
removed from the site and two drains (one cast iron and one PVC pipe) were 
identified inside the 4-foot-long by 2-foot-wide by 1-foot-deep sump vault.  The 
piping for both of these drains extended approximately 1 foot down before turning 
horizontally to the north.  Based on observations made during the site visit and 
discussions with the facility manager in 2011, the sump received wastewater from 
the wet washing machines, which then drained into the sanitary sewer discharge 
line.  In June 2011, water was present and sampled from each drain (water from 
the cast iron drain pipe was labeled “Drain-01” and water from the PVC drain line 
was labeled “Drain-02”).  In addition, a sample of solids/sediment was collected 
from material present inside the sump vault (labeled as SED-01). 
 
Three cast iron stand pipes were observed in the alleyway between the site 
building and the adjacent building, but no water or sediment were identified in 
any of the stand pipes.  Two of the standpipes (4 inch and 2⅞ inch ID) were 
immediately adjacent to the site building and turned inward toward the building.  
The third standpipe (2⅞ inch ID) was immediately adjacent to the neighboring 
building (pet center).  This pipe appeared to be a dryer vent from the pet center.  
 
A floor drain was observed in the boiler room, with the piping extending about 1 
foot bgs before turning southward.  Although this room does not appear to have 
been used for dry cleaning operations, it is possible that solvent wastes may have 
been stored in this room in the past; therefore, a sample of the water standing in 
this floor drain was collected (labeled as Drain-03).  All samples were submitted 
to the laboratory for VOC analysis.  
 
In November 2011, three capped drains observed inside the site building near the 
central portion of the east wall were investigated.  All three drains consisted of 
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3.5-inch ID cast iron with brass caps mounted flush with the concrete floor.  The 
easternmost drain (Drain-04) piping appears to discharge to the southeast outside 
the building, toward the southernmost cast iron standpipe in the alleyway.  The 
middle drain (Drain-05) piping appears to discharge eastward outside the 
building, toward the southernmost cast iron standpipe in the alleyway.  The 
westernmost drain (Drain-06) piping appears drain to the west towards the interior 
of the building, beneath the slab.  No water was identified in the Drain-04, but 
water present in Drain-05 and Drain-06 was sampled and submitted for VOC 
analysis. 
 
2.2.9 Soil Vapor Sampling 
Soil vapor sampling was conducted at eight locations at and around the Roxy Site 
to determine whether vapor phase VOCs are present at foundation-level in this 
area.  According to the work plan, the soil vapor samples were to be collected 
about 1 foot above the water table (expected to be at a depth of 4 to 5 feet bgs).  
However, due to a shallow perched water zone present in some areas around the 
site, soil vapor samples at three of the locations (SV-01C, SV-04, and SV-05) 
were collected at a depth of about 2 feet bgs.  Soil vapor sampling was performed 
by creating an approximately 1.5-inch-diameter borehole to the depth of 
approximately 2 to 4 feet bgs.  A 9-inch-long soil gas implant consisting of a 
double-woven stainless-steel screen was connected to Teflon-lined polyethylene 
tubing and installed approximately 3 inches above the bottom of the hole.  The 
tubing extended about 3 feet above the ground surface and was capped.  Coarse 
sand was placed around the tubing and implant in the soil probe hole to create a 
sampling zone 1.5 feet long (sand extended from 3 inches below the implant to 6 
inches above).  A bentonite seal was placed above the filter pack to the surface 
and hydrated with potable water to prevent direct infiltration of air from the 
surface.   
 
Prior to sample collection, a surface leak detection test was conducted at each soil 
vapor location.  A bucket was placed over the completed vapor probe, sealed to 
the ground surface using bentonite, and the sample tubing was threaded through a 
hole in the bucket.  Ultra-pure helium (>99.9%) was introduced into the chamber 
through a second opening in the bucket.  An MGD 2002 Multi-Gas Detector 
(helium monitor) was used to verify that the interior of the bucket was infused 
with sufficient helium (minimum 25% helium in air, typically 40 to 50%).  The 
helium monitor probe was then connected to the sample tubing penetrating the 
bucket and was used to purge approximately three volumes of the sample tubing 
and intake area.  During purging, the helium concentration was monitored to 
verify that there was no air leakage from the surface.  A potential leak or water 
vapor issue was identified at the SV-01B location during helium testing; 
therefore, a new location (SV-01C) was drilled nearby, tested, and sampled.  All 
other locations passed the helium leak detection test and were sampled. 
 
After the helium testing was completed, pre-cleaned 6-liter stainless-steel Summa 
sample canisters obtained from Con-Test Analytical Laboratory (Con-Test) of 
East Longmeadow, Massachusetts, were paired with dedicated regulators that 
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controlled flow for a preset, one-hour sampling duration.  After additional purging 
of the sample tubing with an organic vapor meter, the regulator was installed on 
the sample tubing at the monitoring point.  The canister was then attached to the 
regulator, and the vacuum gauge pressure was checked to verify that it read -25 
inches of mercury (in Hg) or less.  The gauge pressure was observed once or 
twice during the one-hour-long sample collection to ensure the pressure was 
increasing by approximately 1 inch of Hg per 2 minutes.  After approximately 30 
minutes into the one-hour-long sample collection at location SV-01A, it was 
determined that the canister pressure was not increasing because groundwater had 
been drawn up the sample tube and possibly into the canister.  A new temporary 
soil vapor sample location (SV-01B) was attempted approximately 3 feet to the 
south, but the location did not pass the helium testing.  Therefore, a third location 
(SV-01C) was drilled, tested, and sampled with a new canister and regulator about 
5 to 6 feet further south of SV-01B.   
 
After approximately one hour (about two hours for SV-06), the canister was 
retrieved and the stop time and final gauge pressure were recorded on the chain-
of-custody (COC) form and field data form.  The final vacuum gauge pressures 
were all between -5 and 0 in Hg.  The canister was disconnected from the 
regulator, which automatically seals the canister, and an additional plug was 
installed on the canister valve to prevent accidental opening of the valve.  The 
regulator was then disconnected from the sample tubing, the sampling point and 
tubing were pulled from the borehole, the hole was backfilled with bentonite, and 
the surface was patched with cold-patch asphalt to match existing conditions 
(material and grade).  All samples were submitted for VOC analysis by EPA 
Method TO-15. 
 
Sampling information was recorded on the COC and field data forms, including:  
sample identification, date and time of sample collection, identity of the samplers, 
helium testing results, canister and regulator numbers, and vacuum pressures 
before and after sample collection (see Appendix F).   
 
2.2.10 Vapor Intrusion Sampling 
The results of sub-slab vapor and indoor air sampling performed at the adjacent 
building (154 Delaware Avenue) in March 2009 indicated that continued 
monitoring was necessary to ensure that exposure levels for PCE were not 
exceeded.  Therefore, at the request of the New York State Department of Health 
(NYSDOH), vapor intrusion sampling (sub-slab, indoor air, and outdoor air) was 
performed at the 154 Delaware Avenue building by EEEPC on January 11 and 12, 
2012.   
 
All vapor and air samples were collected in the same type of specially prepared 6-
liter stainless-steel Summa canisters used for the soil vapor sampling discussed 
above.  All sample collection times were approximately 24 hours, with regulators 
provided by the laboratory to maintain flow for the 24-hour collection period at 
approximately 4 milliliters (mL) per minute.  The regulators were designed to 
maintain a consistent differential vacuum pressure and flow rate throughout the 
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sampling period.  The laboratory also provided pressure gauges to check that 
appropriate vacuums existed at the start and end of the sampling period.  After 
sampling was complete, the canisters were shipped back to Con-Test for VOC 
analysis by EPA Method TO-15. 
 
A building inspection and product inventory were conducted in order to identify 
conditions that may have affected or interfered with the testing.  The building 
inspection work involved interviewing the building tenant (pet shop manager) 
regarding the construction of the building (type of structure, floor layout, 
materials used, etc.), physical condition of the building (age of heating system, 
cracks/holes in basement floors, fire damage, etc.), and characteristics of people 
living/working in the building (number, ages, number of smokers, etc.).  The 
product inventory was designed to identify potential air sampling interference by 
characterizing the type and use of chemicals and products containing VOCs, 
keeping in mind the goal of the investigation and site-specific contaminants of 
concern.  Products potentially containing VOCs were recorded, and a PID was 
used to screen products and other areas of the building for potentially significant 
sources of VOCs.  The building inspections and product inventories were 
recorded on Indoor Air Quality Questionnaire and Building Inventory forms (with 
modifications by EEEPC to incorporate additional information) from the 
NYSDOH Center for Environmental Health.  No significant source of indoor air 
contamination related to chlorinated VOCs was identified within the building.  
The items identified included cleaning products and shampoos.  The Indoor Air 
Quality Questionnaire and Building Inventory and field sample collection forms 
are provided in Appendix G of this report. 
 
Sub-Slab Vapor 
One sub-slab vapor sample, 2401-SS, was collected from the rear southwest 
corner of the building in the area previously shown to contain the highest sub-slab 
concentrations of chlorinated VOCs.  Preparation for collection of sub-slab vapor 
sample 2401-SS began by drilling a 1-inch-diameter hole approximately 0.5 inch 
into the floor to provide a “shoulder” for creating a seal.  Next, a 0.5-inch-
diameter hole was drilled the remainder of the way through the concrete floor 
slab.  Concrete dust generated during drilling was swept away from the drill hole 
to prevent it from falling into the hole but was not vacuumed to avoid potentially 
pulling sub-slab vapors into the building.  Teflon-lined polyethylene tubing was 
inserted into the hole and placed no farther than 2 inches below the bottom of the 
floor slab.  Granular bentonite was mixed with water to a puttylike consistency, 
then placed around the tubing at the floor penetration and packed tightly around 
the tubing.  A thin plastic sheet (e.g., SaranWrap™) was then placed over the 
bentonite seal and around the tubing to prevent the bentonite from drying out and 
cracking during the sampling period.  A PID was then used to purge at least three 
volumes of the sample tubing to remove ambient air.  The sample canister, 
regulator, and pressure gauge were then attached to the tubing as described above 
for soil vapor samples. 
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After the sample collection period of approximately 24 hours elapsed, the final 
gauge pressure was recorded, the flow control valve was closed, the 
regulator/gauge assembly was removed, and the labeled sample canister was 
placed back into the original shipping box.  The sample tubing and bentonite were 
removed and the hole was filled with hydraulic cement.   
 
Ambient Air Samples 
Three ambient air samples were collected, two indoor air samples (2401-IA01 and 
2401-IA02) and one outdoor air sample (2401-OA).  The sample canisters for all 
ambient air samples were placed on a stable surface approximately 3 feet above 
the floor or ground surface.  Indoor air sample 2401-IA01 was collected near the 
front northeast corner of the building in an area frequently used by employees.  
Indoor air sample 2401-IA02 was collected in the vicinity of the sub-slab sample 
location for direct comparison.  The outdoor air sample was placed off the ground 
inside the dog run on the south side of the building and away from automobile 
traffic.  No specific sources of emissions were identified by field personnel during 
collection of the ambient air samples. 
 
All three ambient air samples were set up similarly: the flow control 
valve/pressure gauge assembly was attached to the sample canister, approximately 
2 feet of teflon-lined polyethylene tubing was connected to the other end of the 
flow controller, and the valve was opened.  After the 24-hour sample collection 
period, the final gauge pressure was recorded, the flow control valve was closed, 
the regulator/gauge assembly was removed, and the labeled sample canister was 
placed back into the original shipping box.   
 
2.3 Laboratory Analysis 
Con-Test performed all VOC, total iron, TO-15, and toxicity characteristic 
leaching procedure (TCLP) laboratory analyses for this project.  In addition, 
Microseeps, Inc., of Pittsburgh, Pennsylvania, performed anion (nitrate, nitrite, 
sulfate, chloride, and sulfide) and ferrous iron laboratory analyses, and Microbial 
Insights of Rockford, Tennessee, performed microbial testing.  Field quality 
control (QC) samples are discussed in Section 4.  Con-Test followed the 
NYSDEC Analytical Services Protocol (ASP) of June 2005 for analytical 
methods, quality assurance (QA)/quality control (QC), holding times, and 
reporting requirements.  Laboratory data were reported with full data package 
(Category B) and EQuIS electronic data deliverable (EDD).  Microseeps and 
Microbial Insights provided standard Level II reports for anion and microbial 
analyses related to natural attenuation evaluation.   
 
In addition to the laboratory analysis of VOCs by Method 8260C, a field-based 
screening method (Color-Tec) was used for the semi-quantitative determination of 
total chlorinated VOCs in groundwater.  Color-Tec combines the use of 
colorimetric gas detector tubes with sample purging to detect very low 
concentrations (typical detection limit of 5 micrograms per liter [μg/L] in water or 
less) of chlorinated VOCs in groundwater.  A portion (approximately 30%) of the 
groundwater samples were also submitted to the laboratory for VOC analysis to 
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allow for verification and quantification of the Color-Tec field screening results.  
Applicability and reliability of the Color-Tec field screening method are discussed 
in Section 4.4. 
 
2.4 Site Survey 
Popli Design Group of Penfield, New York, performed the initial site survey 
during the site walkover on May 23, 2011.  Surveying included setting a 
benchmark at the site, as well as measuring the horizontal locations of all 
pertinent site features within the site boundaries (e.g., existing buildings, 
sidewalks, fences, etc.).  Horizontal control for the site benchmark was 
established in the New York State Plane East Zone (feet), North American Datum 
of 1983 (NAD83) to an accuracy of ±0.5 foot.  The vertical control for the site 
benchmark was established to the nearest ±0.01 foot relative to the North 
American Vertical Datum of 1988 (NAVD88).   
 
After completion of fieldwork, all existing monitoring wells and sampling 
locations were located and surveyed by EEEPC personnel.  A majority of the 
horizontal coordinates were collected as geographic coordinates using a portable 
global positioning system (GPS) unit and converted into New York State Plane 
East Zone (feet), NAD83 to an estimated accuracy of ±1.0 feet.  However, the 
GPS signal was poor at some of the areas near the building; therefore, the 
locations of these points were determined by measuring the distance from other 
sample locations and key site features (such as building walls/corners).  All 
ground level readings and monitoring well inner casing elevations were surveyed 
using a site level and rod measured to the nearest 0.01 foot relative to the 
NAVD88, with an estimated accuracy of ±0.05 foot.   
 
2.5 Investigation-derived Waste Handling 
The following types of IDW were generated during this investigation:  soil from 
subsurface drilling; decontamination water; groundwater from monitoring well 
development and purging; spent PPE; dedicated sampling equipment (tubing and 
bailers); and 1-inch-diameter PVC screens used for temporary well and 
groundwater grab sampling.  All potentially contaminated IDW materials were 
containerized in 55-gallon steel drums, which were temporarily stored on top of 
and covered by plastic and surrounded by a 6-inch-high berm on the south side of 
the boiler room building. 
 
Nineteen drums of IDW waste were generated during the first phase of fieldwork.  
EEEPC personnel collected and submitted two composite soil and one composite 
wastewater sample for TCLP VOC, TCLP metals, ignitability, and pH analysis.  
EEEPC forwarded the IDW analytical results to the waste transportation company 
(MC Environmental Services, Inc.), who classified six drums of soil as non-
hazardous (based on sample IDW-SOIL-02), five drums of soil as F-listed 
hazardous waste (based on sample IDW-SOIL-01), and five drums of wastewater 
as F-listed hazardous waste (based on sample IDW-WATER-01).  The hazardous 
waste determination was based on PCE levels detected and the source of the 
material relating to dry cleaning wastes.  The spent PPE and PVC screens that 
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came in direct contact with groundwater were cut up and placed in 55-gallon 
drums.  Although these three drums of waste were not sampled, based on the soil 
and wastewater IDW results, MC Environmental Services, Inc., of Queensbury, 
New York classified this waste as non-hazardous for disposal purposes.  The 
analytical results for the IDW samples are presented in Con-Test laboratory report 
11F1028 in Appendix H.   
 
During the second phase of fieldwork, an additional nine drums of IDW (seven 
drums of soil and two drums of wastewater) were generated.  Based on the cost 
difference between hazardous and non-hazardous waste disposal, it was 
determined to be more cost effective to dispose of these IDW drums as F-listed 
hazardous waste than to submit more composite soil and water samples for TCLP 
analysis. 
 
On January 12, 2012, MC Environmental Services, Inc., picked-up and 
transported all IDW off site for disposal.  The six drums of non-hazardous soil, 
three drums of spent PPE and PVC, and seven drums of F-listed wastewater were 
transported to the Veolia ES Technical Solutions facility in West Carrollton, 
Ohio.  The 12 drums of F-listed soil were transported to the Stablex Canada 
facility in Blaineville, Ontario, Canada.  EEEPC personnel were on site to verify 
that all waste was removed from the site and to sign the waste manifests on behalf 
of NYSDEC.  Copies of the waste profile sheets and disposal manifests are 
provided in Appendix I. 
 
The only IDW generated during supplemental soil boring installation was excess 
soil and PPE.  All excess soil was placed back in the borehole from which it came 
and excess space at the top of the borehole was filled with concrete.  Spent PPE 
was disposed of off-site as non-regulated solid waste. 



Table 2-1 Soil Borings and Groundwater Grab Sample Locations
Former Roxy Cleaners Site, Delmar, New York

Location

ID 1 Date Installed
Total Depth

(ft BGS) Latitude Longitude
Soil Borings
SB-01 Jun 2011 20 42.62855977 -73.81003549
SB-02 Jun 2011 15 42.62858550 -73.81009262
SB-03 Jun 2011 20 42.62854313 -73.80990011
SB-04 Jun 2011 15 42.62850542 -73.80994373
SB-05 Oct 2011 35 42.62855100 -73.81000600
SB-06 Oct 2011 25 42.62852500 -73.81005000
SB-07 Oct 2011 25 42.62851500 -73.81000300
SB-08 Jun 2012 15 42.62855700 -73.81007400
SB-09 Jun 2012 15 42.62851600 -73.81008700
SB-10 Jun 2012 15 42.62850100 -73.81003200
SB-11 Jun 2012 15 42.62850000 -73.80997600
SB-12 Jun 2012 12 42.62854700 -73.80994100
SB-13 Jun 2012 10 42.62859100 -73.81003700
SB-14 Jun 2012 15 42.62859400 -73.80999100
SB-15 Jun 2012 15 42.62858900 -73.80993200
SB-16 Jun 2012 15 42.62861900 -73.81001600
Groundwater Grab Sample Locations
GW-01 Jun 2011 20 42.62856319 -73.81007907
GW-02 Jun 2011 20 42.62856335 -73.80999020
GW-03 Jun 2011 20 42.62865795 -73.81010205
GW-04 Jun 2011 20 42.62866913 -73.81015225
GW-05 Jun 2011 20 42.62856593 -73.81014690
GW-06 Jun 2011 20 42.62851953 -73.81016244
GW-07 Jun 2011 20 42.62851304 -73.81005369
GW-08 Jun 2011 20 42.62851796 -73.80999000
GW-09 Jun 2011 20 42.62851168 -73.80989753
GW-10 Jun 2011 20 42.62843457 -73.80990129
GW-11 Jun 2011 20 42.62844844 -73.80998481
GW-12 Jun 2011 20 42.62843295 -73.81006857
GW-13 Jun 2011 20 42.62847047 -73.81034776
GW-14 Jun 2011 20 42.62838472 -73.80999570
GW-15 Jun 2011 20 42.62836609 -73.80990979
GW-16 Jun 2011 20 42.62835127 -73.80983189
GW-17 Jun 2011 20 42.62834939 -73.80975296
GW-18 Jun 2011 20 42.62870458 -73.81039395
GW-19 Jun 2011 20 42.62841243 -73.80974093
GW-20 Jun 2011 20 42.62858529 -73.80990313
GW-21C Jun 2011 35 42.62848145 -73.80994111
GW-22 Jun 2011 20 42.62863666 -73.80968670
GW-23 Jun 2011 20 42.62875668 -73.81013780
GW-24 Jun 2011 20 42.62864763 -73.80989820
GW-25 Jun 2011 20 42.62852649 -73.80969337
GW-26C Jun 2011 35 42.62847021 -73.81003594
GW-27C Jun 2011 35 42.62838537 -73.80985935
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Table 2-1 Soil Borings and Groundwater Grab Sample Locations
Former Roxy Cleaners Site, Delmar, New York

Location

ID 1 Date Installed
Total Depth

(ft BGS) Latitude Longitude
GW-28B Oct 2011 20 42.62847500 -73.81012200
GW-29B Oct 2011 20 42.62841800 -73.80998000
GW-30B Oct 2011 20 42.62836100 -73.80985500
GW-31B Oct 2011 20 42.62847500 -73.80984800
GW-32C Oct 2011 35 42.62850100 -73.80999200
GW-33C Oct 2011 35 42.62854800 -73.81001400
GW-34C Oct 2011 35 42.62843300 -73.81007400
GW-35C Oct 2011 35 42.62846300 -73.80995300

Notes: 
1  Drilling Company: Aztech Technologies, Inc.

Key:
BGS = Below ground surface.

ft = Feet.
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Well ID 1
Date 

Installed
Well 

Completion

Well 
Diameter 
(inches) Latitude Longitude

TOIC 
Elevation

(ft AMSL) 2

Ground Surface 
Elevation

(ft AMSL) 2

Total Well 
Depth

(ft BGS)

Screen 
Interval
(ft BGS)

Sand Pack 
Interval
(ft BGS)

Seal Interval
(ft BGS)

Temporary Wells

TW-01D Jun 2011 Abandoned 1 42.62891210 -73.81000939 -- 203.63 25 15 - 25 10 - 25 0 - 10
TW-01S Jun 2011 Abandoned 1 42.62891210 -73.81000939 -- 203.63 4 2 - 4 1 - 4 0 - 1
TW-02D Jun 2011 Abandoned 1 42.62869994 -73.81008180 -- 203.87 25 15 - 25 10 - 25 0 - 10
TW-02S Jun 2011 Abandoned 1 42.62869994 -73.81008180 -- 203.87 4 2 - 4 1 - 4 0 - 1
TW-03D Jun 2011 Abandoned 1 42.62843893 -73.81015764 -- 203.62 25 15 - 25 10 - 25 0 - 10
TW-03S Jun 2011 Abandoned 1 42.62843893 -73.81015764 -- 203.62 4 2 - 4 1 - 4 0 - 1
TW-04D Jun 2011 Abandoned 1 42.62841796 -73.80981719 -- 202.80 25 15 - 25 10 - 25 0 - 10
TW-04S Jun 2011 Abandoned 1 42.62841796 -73.80981719 -- 202.80 4 2 - 4 1 - 4 0 - 1
Permanent Monitoring Wells

MW-01 Jun 2011 Flush mount 2 42.62845313 -73.81005671 202.78 203.34 24.5 14 - 24 11.5 - 24.5 9.5 - 11.5
MW-02 Jun 2011 Flush mount 2 42.62855300 -73.81002500 203.80 204.02 24.5 14 - 24 11.6 - 24.5 9 - 11.6
MW-02D Oct 2011 Flush mount 2 42.62854800 -73.81001400 203.64 203.96 50 40 - 50 37.5 - 50 35 - 37.5
MW-03 Jun 2011 Flush mount 2 42.62839600 -73.80987825 202.60 202.89 24.5 14 - 24 11.5 - 24.5 9.5 - 11.5
MW-04 Jun 2011 Flush mount 2 42.62876780 -73.81014563 203.42 203.62 24.5 14 - 24 11.5 - 24.5 9.2 - 11.5
MW-05 Oct 2011 Flush mount 2 42.62845700 -73.80970900 202.68 203.10 25 15 - 25 12.5 - 15 10 - 12.5
MW-06 Oct 2011 Flush mount 2 42.62834200 -73.81006700 202.98 203.32 25 15 - 25 12.3 - 25 10 - 12.3
Notes: 

1  Drilling Company: Aztech Technologies, Inc.
2  North American Vertical Datum 1988.

Key:
AMSL = Above mean sea level.

BGS = Below ground surface.
ft = Feet.

TOIC = Top of inner casing.

Table 2-2  Well Construction Summary, Former Roxy Cleaners Site, Delmar, New York
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Table 2-3 Groundwater Elevation Measurements
Former Roxy Cleaners Site, Delmar, New York

Well ID
Measurement 

Date

Reference 
Elevation 

(feet) 1
Depth to 

Water (feet)

Water 
Elevation 

(feet AMSL) Remark
TW-01D 6/8/2011 203.63 3.25 200.38
TW-01S 6/8/2011 203.63 Dry Dry
TW-02D 6/8/2011 203.87 2.05 201.82
TW-02S 6/8/2011 203.87 1.90 201.97
TW-03D 6/8/2011 203.62 3.91 199.71
TW-03S 6/8/2011 203.62 1.08 202.54
TW-04D 6/8/2011 202.80 2.32 200.48
TW-04S 6/8/2011 202.80 1.75 201.05
TW-01D 6/16/2011 203.63 3.25 200.38
TW-01S 6/16/2011 203.63 3.56 200.07
TW-02D 6/16/2011 203.87 2.00 201.87
TW-02S 6/16/2011 203.87 1.80 202.07
TW-03D 6/16/2011 203.62 3.47 200.15
TW-03S 6/16/2011 203.62 1.01 202.61
TW-04D 6/16/2011 202.80 1.91 200.89
TW-04S 6/16/2011 202.80 0.65 202.15
MW-01 6/16/2011 202.78 2.93 199.85 pre-development
MW-02 6/16/2011 203.80 3.70 200.10 pre-development
MW-03 6/16/2011 202.60 4.28 198.32 pre-development
MW-04 6/16/2011 203.42 5.37 198.05 pre-development
MW-01 6/28/2011 202.78 1.82 200.96
MW-02 6/29/2011 203.80 4.26 199.54
MW-03 6/29/2011 202.60 3.01 199.59
MW-04 6/28/2011 203.42 3.34 200.08
MW-01 11/3/2012 202.78 1.85 200.93
MW-02 11/3/2012 203.80 2.45 201.35
MW-02D 11/3/2011 203.64 11.30 192.34
MW-03 11/3/2011 202.60 1.90 200.70
MW-04 11/4/2011 203.42 3.03 200.39
MW-05 11/3/2011 202.68 3.77 198.91
MW-06 11/3/2011 202.98 5.05 197.93
MW-01 6/14/2012 202.78 0.00 202.78 not found
MW-02 6/14/2012 203.80 3.79 200.01
MW-02D 6/14/2012 203.64 10.11 193.53
MW-03 6/14/2012 202.60 3.02 199.58
MW-04 6/14/2012 203.42 3.90 199.52
MW-05 6/14/2012 202.68 3.93 198.75
MW-06 6/14/2012 202.98 3.44 199.54
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Table 2-4 Groundwater Quality Measurements
Former Roxy Cleaners Site, Delmar, New York

Well ID
Sample 

Date

Dissolved 
Oxygen 
(mg/L)

Oxidation-
Reduction 
Potential 

(millivolts) pH (s.u.)

Specific 
Conductance 

(µS/cm)
Temperature 

(°C)
Turbidity 

(NTU)

MW-01 6/28/2011 1.39 59.7 6.75 1,159 14.4 5979
MW-02 6/29/2011 0.56 11.7 6.93 1,122 15.9 > 9999
MW-03 6/29/2011 0.52 59.9 6.79 2,129 14.7 231
MW-04 6/29/2011 0.58 42.9 6.72 1,334 13.5 > 9999
MW-01 11/3/2011 -- 41 7.30 1,491 15.1 > 1000
MW-02 11/3/2011 -- -22 7.44 1,735 16.3 > 1000
MW-02D 11/3/2011 -- 98 8.18 769.2 14.3 > 1000
MW-03 11/3/2011 -- -510 7.66 2,361 14.2 > 1000
MW-04 11/4/2011 -- 21 7.75 1,451 15.1 > 1000
MW-05 11/3/2011 -- 72 7.73 2,544 14.1 > 1000
MW-06 11/3/2011 -- 52 7.37 1,353 13.5 > 1000

Key:
mg/L = milligrams per liter

s.u. = standard units
µS/cm = microSiemens per centimeter

°C = degrees Celsius
NTU = nephelometric turbidity units
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Roxy Section 2 Tables_revised_7_24_12.xlsx-T2-4 Water Qual-7/25/2012





 

 
02:002699-0024-02-B3561 3-1 
R_Roxy_Cleaners_Phase I RI_Report.docx-7/25/2012 

  
 

 
 
Physical Characteristics of the 
Study Area 
 
 
 
 
3.1 Environmental Setting 
The Roxy Site is located in the hamlet of Delmar, town of Bethlehem, Albany 
County, New York (Town of Bethlehem tax parcel 86.10-2-1).  The 1.1-acre site 
is situated in a retail/commercial area along Delaware Avenue (State Route 443).  
Based on aerial imagery (Microsoft Corporation 2009), more than 85% of the 
site’s surface is covered by asphalt, concrete, buildings, or other impervious 
material.  The relatively flat site is situated at an elevation of approximately 203 
feet above mean sea level (AMSL), with a very gentle slope to the south-
southeast.  Land use within approximately 0.5 miles of the site is mixed 
commercial and residential. 
 
The nearest surface water body to the site is Normans Kill, which is located 
approximately 0.3 miles northeast of the site.  The Hudson River is approximately 
2.5 miles to the east of the site. 
 
The climate of the region is representative of the humid area of the northeastern 
United States, with mild summers and cold, but not severe, winters.  According to 
Albany County records, the annual rainfall is about 38.6 inches, which is evenly 
distributed over the year (53% of this precipitation falling from April through 
September).  A majority of the precipitation in the area is derived from moisture-
laden air from the Gulf of Mexico that is transported northward by atmospheric 
processes.  The average seasonal snowfall is 62.7 inches, with January and 
February accounting for approximately half of the seasonal snowfall (National 
Weather Service 2010).  The most precipitation, on average, occurs in June. 
 
3.2 Geology 
3.2.1 Regional Geology 
The Roxy Site is located in the northern half of Albany County, which lies within 
the Hudson-Mohawk Lowlands physiographic province (USDA SCS 1992).  The 
Hudson-Mohawk Lowland is characterized as broad, gently rolling valleys 
surrounded by mountains.  The relatively soft sedimentary rocks that make up 
Hudson-Mohawk Lowlands (shales, siltstones, sandstones, and limestones) are 
easily eroded, while harder sandstones and metamorphic rocks that make up the 
surrounding mountain ranges (Adirondacks to the north, Catskills to the west, and 
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the Taconic Mountains and Hudson Highlands to the east) are left towering over 
them (Isachsen et al. 1991).  
 
Albany County in this area is almost entirely covered by glacial sediments, except 
for minor amounts of alluvial deposits along the Hudson River and present-day 
streams.  The most prominent surficial geological features of the Albany area 
were shaped by advances and retreats of glaciers during the Pleistocene Epoch.  
As each ice sheet moved southward, it bulldozed and transported soil and rock 
debris across New York State.  Movement of the glacier resulted in the filling and 
modifying of valleys, leaving intervening ridges.  As the ice retreated northward, 
the major pre-existing north-trending valleys were uncovered, thereby becoming 
the locations for the accumulation of glacial meltwater and debris.  Glacial 
deposits throughout the county vary in composition, texture, and thickness, but 
generally consist of unsorted glacial till and lacustrine deposits of gravel, sand, 
silt, and clay deposited by glacial melt water.  The glacial lake and outwash 
deposits visible today were primarily formed during movements of the Wisconsin 
ice sheet from 70,000 to 16,000 years ago (USDA SCS 1992).  Approximately 
16,000 to 12,600 years ago, an end moraine blocked drainage down the Hudson 
Valley and the retreating ice sheet blocked drainage northward, creating a large 
glacial lake (Lake Albany) across the region that stretched approximately 200 
miles from New York City to the city of Glens Falls.  The various rivers and 
streams that emptied into the glacial Lake Albany formed delta and lake deposits 
in many places along the Hudson Valley. 
   
Bedrock in the Hudson Valley near the Roxy Site consists of variably folded, 
faulted, and metamorphosed Middle Ordovician to Middle Devonian marine 
sedimentary rocks (shale, siltstone, and greywacke sedimentary sequences) on top 
of Pre-Cambrian basement rocks (USDA SCS 1992).  The bedrock units in the 
Albany area are part of the Snake Hill Formation, whose sediments were 
deposited in the broad shallow basin as a result of the approach and eventual 
collision of an island arc approaching from the east into North America (Isachsen 
et al. 1991).  The Snake Hill Formation unconformably overlies (i.e., there is a 
missing section of rock) much older Lower Cambrian to Lower Ordovician 
sedimentary rocks.  This unconformity (the Knox Unconformity) represents a 
period of erosion that occurred prior to the approach of the island arc.  The 
bedrock formations in the Hudson Valley were significantly folded, faulted and 
metamorphosed as a result of the Taconic orogeny, a mountain building event that 
took place approximately 450 million years ago.  During the Taconic orogeny, the 
westward moving island arc collided with North America, causing the 
metamorphic deformation of these rocks (Isachsen et al. 1991). 
 
3.2.2 Site Geology 
The nature of the overburden at the site was characterized during this RI 
investigation through intrusive sampling during borehole drilling.  The 
overburden thickness at the site is unknown as boreholes were drilled to a 
maximum depth of 50 feet bgs and bedrock was not encountered at any of the 
drilling locations.   
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The overburden encountered at the site is fairly uniform and consistent with the 
regional model of unconsolidated glaciofluvial and glaciolacustrine deposits.  
Drilling and sampling activities completed during this RI and the previous Phase 
II investigation (H2H 2007) identified three stratigraphic units at the site: fill 
material, brown clay, and gray clay.  The fill material consists of 2 to 4 feet of 
tightly packed sandy gravel covering the surface of the site.  Below the fill 
material is grayish brown, dense clay that has moderate plasticity and is up to 
approximately 14 feet thick.  This unit generally appeared dry in the field and 
created a perched water zone above the overlying fill.  A representative sample of 
this material was collected from borehole location GW-30B at 5 to 10 feet bgs 
and submitted for particle size distribution and Atterberg limits testing.  The 
sample was classified as a moist, grayish brown, lean clay (CL) with a high dry 
strength, a moisture content of 23%, liquid limit of 36, plastic limit of 21, and 
plasticity index of 15. 
 
Beginning at about 15 feet bgs, another clay layer was encountered that extends to 
at least 50 feet bgs.  This unit consisted of brownish gray clay that also had a 
medium plasticity but was softer and appeared to be saturated.  A representative 
sample of this material was collected from borehole location GW-30B at 15 to 20 
feet bgs.  This sample was classified as a moist, very dark grayish brown, lean 
clay (CL) with a high dry strength, a moisture content of 30%, liquid limit of 31, 
plastic limit of 20, and plasticity index of 11.  Geotechnical data (particle size and 
Atterberg limits) are provided in Con-Test laboratory report 11J1074 in Appendix 
H. 
 
In terms of hydrostratigraphic units, this report refers to the fill material and 
uppermost portion of the brown clay unit as the shallow overburden/perched 
groundwater zone, although this zone is not consistently saturated.  The brown 
clay unit to a depth of approximately 15 feet appears to be unsaturated and is 
referred to herein as the overburden vadose zone.  The deeper wet gray clay unit 
is referred to as the saturated overburden zone. 
 
Borehole and monitoring well drilling logs are presented in Appendix B and 
include blow counts recorded at SB05, MW-02D, MW-05, and MW-06.  At SB-
05, where continuous split-spoon samples were collected, the N-values in the 
upper brown clay unit ranged from 6 to 19, corresponding to relative densities of 
20 to 60% (“loose” to “compact”).  In the lower gray clay unit, N-values were no 
more than 3, which corresponds to a relative density of less than 20% (“very 
loose”) (Meyerhoff 1956). 
 
3.3 Hydrology 
3.3.1 Regional Hydrology 
Albany County is located in the Hudson River Drainage Basin.  The Hudson 
River Basin encompasses about 13,400 square miles in eastern New York, as well 
as parts of Vermont, New Jersey, Massachusetts, and Connecticut.  The surface 
water body nearest to the Roxy Site is Normans Kill, approximately 0.3 miles to 
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the northeast.  Normans Kill is over 45 miles long and flows through Schenectady 
and Albany counties.  It flows southeasterly from its source in the town of 
Duanesburg, New York, to its mouth at the Hudson River in the town of 
Bethlehem.  Normans Kill has a drainage area of over 170 square miles, which 
includes portions of Schoharie County in addition to the counties through which it 
flows (NYS Department of State 2011). 
 
The overburden aquifers of the Albany area have been divided by Waller (1983) 
into two systems:  the shallow aquifer and the deep aquifer.  The shallow aquifer 
is discontinuous and is located in the various glacial deposits that form the 
overburden.  Yield and pumping rates are correlated with grain size and degree of 
compaction.  Tills and glaciolacustrine silts and clays have very low yields, while 
lake sands and various sand and gravel beds have yields that range from several 
gallons to several hundred gallons per minute (Waller 1983).  In general, recharge 
is through precipitation. 
 
The deep aquifer is a discontinuous system that occurs in deep preglacial canyons 
that have been filled with coarse sand and gravel as a result of glaciation.  The 
deep aquifer is confined in some areas as a result of deposition of glaciolacustrine 
clay beds above it.  In its confined portions, the deep aquifer can be artesian 
(Waller 1983).  Investigation at the site did not include the deep sand and gravel 
valley fill aquifer. 
 
Bedrock in the area is primarily shale and slate.  Both rock types have fracture-
connected hydrologic systems with low permeability and porosity within the rock 
itself.  Yields and pumping rates are variable because they are dependent on the 
size and extent of the fracture systems penetrated by a given well.  This 
investigation did not include bedrock. 
 
3.3.2 Site Hydrogeology 
3.3.2.1 Surface Drainage and Runoff 
The site consists of the building and the parking lot surrounding it.  The parking 
lot is characterized by paved surfaces adjacent to and north of the site building, 
with a parking area of mix paved and tight, compacted gravel to the south.  Little 
to no vegetation is present within the gravel-covered portion of the site, and no 
water bodies are present on the site.  The topography is relatively flat, with 
surface drainage either to storm water grates along Delaware Avenue or collecting 
in topographic lows before evaporating or slowly infiltrating into the subsurface.  
There is no direct surface water drainage to Normans Kill. 
 
3.3.2.2 Site Groundwater 
Two rounds of static water level measurements were completed at the site (see 
Table 2-3).  The first event was performed on June 16, 2011, with water level 
measurements collected from the four pairs of temporary wells immediately prior 
to their removal and the four newly installed monitoring wells (prior to their being 
developed).  The second round of groundwater elevations were collected on 
November 3 and 4, 2011, from the seven permanent monitoring wells installed at 
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the site.  A third round of groundwater elevations were collected on June 14, 
2012, from six of the seven permanent monitoring wells.  Figures 3-1 and 3-2 
present the groundwater elevations and interpreted isopleths of the shallow 
overburden groundwater aquifer based on the groundwater elevations as measured 
in June and November 2011, respectively.  Since groundwater was only found at 
approximately half of the groundwater grab locations sampled in the perched 
aquifer, perched groundwater elevations were not contoured, as this aquifer 
appears to be intermittently present across the site.  The groundwater elevation 
contours from the third round in June 2012 are not presented in a figure; however, 
the groundwater elevation pattern was similar to, but approximately 1 foot lower 
than, the November 2011 contours.  
 
Although the groundwater flow patterns vary between the first two measurement 
events, the general groundwater flow direction is similar.  A groundwater mound 
appears to be present near the southwest corner of the site building, with 
groundwater on the northern half of the site flowing to the northwest and 
groundwater on the southern half of the site (including the suspected 
contamination source area) flowing to the southeast.  On the northern half of the 
site, the horizontal groundwater gradient ranges from about 0.01 to 0.13 foot per 
foot to the northwest, while on the southern half of the site the horizontal 
groundwater gradient ranges from 0.01 to 0.03 foot per foot to the southeast.   
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Quality Assurance/Quality Control 
Procedures 
 
 
 
 
This section describes the QA/QC procedures used for each environmental 
medium collected and analyzed for this project.  The Master QAPP (EEEPC 
2011b) presented in the work plan was followed for data collection activities.  The 
procedures described in the QAPP are consistent with the current updates of the 
EPA sampling procedures as described in SW-846. 
 
4.1 Field QC Samples 
Field QC samples provide a means to determine whether sample quality has been 
compromised in the field or through shipping, and also to document overall 
sampling precision.  The following sections describe field QC samples that were 
collected during this RI. 
 
Trip Blanks 
Trip blanks check for the possible introduction of VOCs from the time the 
samples are collected to the time they are analyzed.   
 
Duplicate Samples 
Consistency in both sample collection and sample analysis was checked through 
analysis of duplicate samples.  Duplicate samples consist of aliquots of sample 
media, sampled in the same manner as field samples, placed in separate sample 
containers and labeled as separate samples.  Duplicate samples were collected at a 
rate of approximately one per 20 field samples.  Duplicate sample analytical data 
are presented in the Data Usability Summary Reports (DUSRs) in Appendix H.  
 
Field duplicate results indicated good overall precision, with a few outliers 
resulting in qualification of some samples results as estimated (“J” flag).   
 
Rinsate Blank Samples 
Rinsate samples were collected to check the effectiveness of the decontamination 
process on sampling equipment.  One rinsate sample was collected from a 
sampling pump used during the collection of groundwater samples.  No 
contaminants were detected in the rinsate blank at concentrations exceeding the 
laboratory background.  Appendix H contains rinsate blank analytical data.    
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4.2 Laboratory QC Samples 
Laboratory QC samples provide mechanisms to evaluate data quality based on 
sample integrity, holding times, method and calibration blank results, spike 
recoveries, surrogate recoveries, and duplicate precision.  A complete listing of 
samples analyzed is provided in the associated DUSRs (see Appendix H).  The 
DUSRs include tables that were generated during data validation.  The outlier 
tables list specific analytes outside control limits and associated samples.  This is 
accomplished by routinely performing several internal QC checks.  QC 
procedures used during the RI sample analyses and any potential concerns with 
sample analysis procedures are detailed below. 
 
Holding Times 
Holding times are established and monitored to ensure analytical results 
accurately represent analyte concentrations in a sample at the time of collection.  
Exceeding the holding time for a sample generally results in loss of the analyte 
due to a variety of mechanisms, such as deposition on the sample container walls 
or precipitation. 
 
All samples were analyzed within the project-specified holding times. 
 
Method and Calibration Blanks 
Quality checks on the laboratory equipment, instrumentation, and methods 
reagents are conducted by analysis of method blanks.  Method blanks consist of 
organic-free deionized water subjected to every step of the analytical process to 
determine possible introduction points of laboratory contamination.  Instrument 
calibration blanks are pure reagent matrix analyzed and compared to set 
instrument response baselines.  
 
Method and calibration blanks were performed at the required frequency.  
Acetone and 2-butanone were detected in the method blanks for soil-vapor 
samples.  However, no qualification of the data was required based on these 
detections in any field samples.   
 
Surrogate Spikes 
Laboratory performance for individual samples analyzed for organic compounds 
is established by the use of surrogate spikes.  Samples are spiked with surrogate 
compounds prior to preparation and analysis.  Unusually low or high surrogate 
recoveries may indicate some deficiency in the analytical process or that some 
matrix effect exists.  Surrogate results falling outside QC limits are presented as 
outliers reported in the attachments to the DUSRs. 
 
Surrogate recoveries for several samples had recoveries outside of QC limits.  
Positive results associated with low and high recoveries were qualified “J,” 
indicating that the analyte concentration is estimated.  Non-detect results 
associated with low surrogate recovery were qualified “UJ.”  Non-detect results 
associated with high surrogate results were not qualified.  The variation in the 
surrogate recoveries appear to be associated with sample matrix effects. 
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Spike Samples 
Spike samples simulate the background effect and interferences found in the 
actual samples, and the calculated percent recovery of the spike is used as a 
measure of the accuracy of the total analytical method.  Spike samples were 
prepared by adding to an environmental sample (before extraction or digestion) a 
known amount of pure analyte to be assayed.  The percent recovery of the spike 
analyte measures the accuracy of the method.  Spikes were added at a 
concentration approximately at the midpoint on the calibration curve.  Spikes 
(e.g., laboratory control samples) added to a matrix blank were analyzed with 
each sample batch to assess analytical performance not affected by sample matrix.  
If matrix spike samples indicated a potential matrix effect, the matrix spike blanks 
were evaluated to verify the problems were not due to an analytical concern.  
Recoveries outside QC limits are presented as an outlier in the tables at the end of 
the DUSR. 
 
All laboratory control sample (LCS) analyses were performed at the required 
frequency and were within control limits with the exceptions noted in the DUSRs.  
Results are qualified “J” as estimated if a detection of the outlying compound is in 
the field sample, and “UJ” as estimated at the reporting limit if the outlying 
compound was non-detect. 
 
All matrix spike (MS) analyses were performed at the required frequency.  MS 
recoveries indicate potential matrix problems for select volatile organic 
compounds in the samples, as noted in the tables at the end of the DUSRs.  The 
associated results are flagged “J” as estimated or “UJ” as estimated at the 
reporting limit if outliers are noted in the parent sample only for organic analytes 
and for all batch samples for inorganic analytes.  The recoveries do not indicate 
an analytical concern, and the data is considered valid as reported. 
 
Laboratory Duplicate or Matrix Spike Duplicates 
In addition to analytical error introduced by machinery and sample handling, error 
can also occasionally result from analytical process interference by a sample 
matrix.  This can result in the reporting of analytes at concentrations higher or 
lower than the true concentrations.  Laboratory or matrix spike duplicates (MSDs) 
are aliquots of the same sample that are split prior to analysis and are treated 
exactly the same throughout the analytical method.  The relative percent 
difference (RPD) between the values of the MS and MSD or between the original 
and the duplicate was taken as a measure of the precision of the analytical 
method.   
 
MS/MSD analysis was performed at the required frequency.  RPD values 
exceeded QC limits for several MS/MSD pairs for organic analytes.  The 
associated results were flagged “J” as estimated or “UJ” as non-detect with 
estimated reporting limits.  RPD results did not indicate any analytical concerns.  
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4.3 Data Review 
The samples were grouped by Con-Test Analytical Laboratory into sample 
delivery groups (SDGs) based on batches of no more than 20 samples, daily 
delivery, or requested turnaround time.  The SDGs are listed with their associated 
samples in each DUSR.  A DUSR was generated for each SDG that included 
Category B deliverables.  DUSRs are included in Appendix H.  Data for IDW soil 
and water disposal were reviewed for completeness and compliance.  The data 
reviews (both hard copy and electronic) followed NYSDEC Guidance for the 
Development of DUSRs (March 2010). 
 
Analytical data reports generated by the laboratory were checked to verify that 
data reported are consistent with the work plan and QAPP.  In addition, all full 
analysis RI data were reviewed in accordance with the EPA Region II Data 
Validation Checklists/Guidance and the appropriate methods from the NYSDEC 
ASP (June 2005).  The data review included an evaluation of the field and 
laboratory QC samples noted in Section 4.2 using the following procedure: 
 
■ Completeness.  EEEPC performed a completeness check on all EDDs and 

compared the data to the hard copy deliverable to verify the data were 
reported consistently.    

 
■ Compliance.  EEEPC processed EDDs using the EQuIS EDP software to 

verify the data reported are compliant with the QAPP requirements.  EEEPC 
performed a manual data validation of EDDs and generated reports of 
qualified data.   

 
■ Reporting.  EEEPC assigned data qualifiers and flagged all reportable data.  

EEEPC generated summary tables of final qualified data included in 
Section 5.  Complete data tables are provided in Appendix H. 

 
■ Data Management.  EEEPC incorporated all data into a project-specific 

database within the EQuIS environmental data management system.   
 
Any deviations from acceptable QC specifications are discussed in the DUSRs 
(see Appendix H).  The EEEPC data validators added appropriate qualifiers to the 
data to indicate potential concerns about data usability.  These qualifiers were 
transferred to the data presented on the summary tables in Section 5.  For the RI 
data, the following qualifiers were added:   
 
J - The qualifier indicates an estimated value because the associated QC data 

indicated a potential laboratory or matrix problem or interference.  In 
addition, J flags assigned by the laboratory indicate the results are below 
the practical quantitation limit (PQL), but above the instrument detection 
limit (IDL) or method detection limit (MDL).   

 
U - The result is considered non-detect.  The laboratory assigned this flag to 

analytes not present at detectable concentrations (above the IDL or MDL).  
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The data validator assigned this flag when an analyte was considered non-
detect due to blank contamination.  If the result is above the PQL, the PQL 
is considered elevated. 

 
UJ - The result is considered non-detect at the estimated PQL shown. 
 
Overall, the data quality was acceptable and the laboratory analysis and reporting 
procedures were representative of appropriate methodology for the samples 
collected.  Laboratory QC concerns did not have a significant impact on the 
overall completeness and representativeness of the dataset.  Copies of the 
laboratory reports are provided electronically as part of Appendix H.   
 
4.4 Comparability of Color-Tec Screening Results 
The Color-Tec screening method that was employed used colorimetric tubes for 
PCE.  However, the tubes are sensitive to other chlorinated VOCs, including 
TCE, cis-DCE, and vinyl chloride, but with different responses based on the 
degree of chlorine saturation.  When using colorimetric tubes for the Color-Tec 
method, the units (parts per million by volume) printed on the tubes do not 
directly reflect the quantity of chlorinated VOCs present in the water sample 
being analyzed.  The Color-Tec tube reading (the distance that the color change 
travels through the tube) is a relative response to the amount of chlorinated-
compound molecules that have been purged from the sample and directed into the 
tube.  Therefore, the Color-Tec tube reading is considered a unit-less value used 
only to record the relative response for each analysis in order to facilitate 
comparison of that response to laboratory analysis.  Color-Tec screening was 
employed at this site to aid in real-time delineation of the chlorinated VOC plume 
and to help determine appropriate locations for permanent monitoring wells. 
 
Color-Tec screening of 53 samples resulted in 23 positive detections and 30 non-
detects.  Laboratory analysis was performed on 17 samples, and in nine samples 
where the Color-Tec result was positive, the laboratory analytical result 
confirmed the positive detection.  There were eight Color-Tec non-detect results.  
Laboratory analysis of six of these eight samples confirmed the lack of 
chlorinated VOCs (all non-detect) or only a low concentration of cis-DCE below 
the groundwater standard.  Two samples that were non-detect by the Color-Tec 
method did contain chlorinated VOCs above groundwater standards:  in one case 
the VOC detected, vinyl chloride, was just above the groundwater standard; the 
other contained mostly cis-DCE and the total chlorinated VOC concentration was 
less than 100 µg/L.   
 
Based on the relative response of the Color-Tec screening method in comparison 
to laboratory analysis of split samples, the Color-Tec screening method is 
considered usable for the intended purpose.  Color-Tec non-detects corresponded 
to either laboratory non-detects or low levels near the edge of the plume, and 
Color-Tec positive responses corresponded to laboratory positive hits. 
  



Table 4-1 Comparison of Color-Tec and Laboratory Results for Water Samples
                  Former Roxy Cleaners Site

Sample ID
Sample Interval 

(feet BGS)

Color-Tec 

Reading 1
Sum CVOC

(µg/L)
PCE 

(µg/L)
TCE 

(µg/L)
cDCE
(µg/L)

VC
(µg/L)

GW-13A 0-5 0 0 0 0 0 0
GW-25B 15-20 0 0 0 0 0 0
GW-32C 25-35 0 0 0 0 0 0
GW-34C 25-35 0 0 0 0 0 0
GW-03A 0-5 0 1.3 0 0 1.3 0
TW-02S 0-5 0 1.3 0 0 1.3 0
GW-31B 15-20 0 4.6 0 0 1.3 3.3
GW-30B 15-20 0 92 1.2 3.6 61 26
GW-35C 25-35 0.1 307 55 45 170 37
GW-28B 15-20 0.2 9.7 0 0 5.4 4.3
TW-01D 15-20 0.5 27 0 0 20 7.2
TW-04S 0-5 0.6 24 0 8.5 15 0

DRAIN-06 -- 0.75 16 14 0 2.1 0
GW-29B 15-20 1.5 59 1.5 2.9 28 27
GW-33C 25-35 6 48360 44000 820 3000 540
GW-09B 15-20 8 407 41 6.1 170 190
GW-08B 15-20 400 112710 110000 2100 610 0

Key:
BGS = below ground surface GW = groundwater grab sample TW = temporary well groundwater sample

cDCE = cis-1,2-dichloroethene µg/L = micrograms per liter VC = vinyl chloride
CVOC = PCE = tetrachloroethene 0.02

TCE = trichloroethene

Laboratory Results

Shaded values exceed NYS Class GA 
standards

chlorinated volatile 
organic compound

y = 8.0265x + 36.615
R² = 0.0019
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Nature and Extent of 
Contamination 
 
 
 
 
5.1 Introduction 
This section presents the analytical results of the RI field activities in order to 
develop an understanding of the nature and extent of contamination at the site.  
The information was used to assess the fate and transport of chemicals (see 
Section 6) and identify chemicals of potential concern.  Based on these findings, a 
risk evaluation was performed for chemicals of potential concern that pose a 
potential threat to human health (see Section 7). 
 
The analytical results (see Tables 5-1 through 5-10) were compared to NYS 
regulatory standards, guidance values, and criteria to identify samples containing 
analyte levels that may represent a potential threat to human health and/or the 
environment.  Subsurface soil and drain solid/sediment data were compared to 
soil cleanup objectives (SCOs) contained in New York Codes, Rules and 
Regulations (NYCRR), Title 6, Subpart 375-6.8, Remedial Program Soil Cleanup 
Objectives.  Under 6 NYCRR Subpart 375-6.8, NYSDEC presents various soil 
cleanup objectives for protection of public health based on land use criteria, 
which include: 
 
■ Unrestricted use, which is a use without imposed restrictions (e.g., 

environmental easements or other land use controls); or 
 
■ Restricted use, which is a use with imposed restrictions (e.g., environmental 

easements) that, as part of the remedy selected for the site, require a site 
management plan that relies on institutional controls or engineering controls 
to manage exposure to contamination remaining at a site.  Restricted use is 
separated into four separate categories: 

 
1. Residential use is a land use category that allows a site to be used for any 

use other than raising livestock or producing animal products for human 
consumption.  Restrictions on the use of groundwater are allowed, but no 
other institutional or engineering control relative to the residential soil 
cleanup objectives, such as a site management plan, would be allowed.  
This land use category will be considered for single-family housing. 

 
2. Restricted-Residential use is a land use category that shall only be 

considered when there is common ownership or a single owner/managing 
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entity of the site.  Restricted-residential use shall, at a minimum, include 
restrictions that prohibit any vegetable gardens on a site, although 
community vegetable gardens may be considered with NYSDEC's 
approval and single-family housing.  Active recreational uses, which are 
public uses with a reasonable potential for soil contact, such as parks, are 
also included under this category. 

 
3. Restricted-Commercial use is a land use for the primary purpose of 

buying, selling, or trading of merchandise or services.  Commercial use 
includes passive recreational uses, which are public uses with limited 
potential for soil contact. 

 
4. Restricted-Industrial use is a land use for the primary purpose of 

manufacturing, production, fabrication, or assembly processes and 
ancillary services.  Industrial uses do not include any recreational 
component. 

 
The goal established by NYSDEC is unrestricted use; however, this site is 
currently zoned “commercial” and no zoning change is anticipated.  Therefore, 
the analytical results for soil/solid samples are compared to both the Unrestricted 
use and Restricted-Commercial use SCOs.  
 
In addition, SCOs are presented in 6 NYCRR Subpart 375-6.8 for the protection 
of groundwater and ecological resources, which should be considered where 
applicable.  The SCOs for protection of groundwater were not included in the 
screening process because groundwater data is screened independently against 
NYSDEC Technical and Operational Guidance series (TOGS) 1.1.1 Ambient 
Water Quality Standards and Guidance Values and Groundwater Effluent 
Limitations (NYSDEC 1998).  The groundwater and surface water standards are 
promulgated standards with which all ambient waters of New York State must 
comply. 
 
Although NYSDEC’s Division of Fish, Wildlife and Marine Resources provides 
criteria for screening contaminated sediments, the criteria are not applicable to the 
drain sediment sample collected inside the building.  Consequently, for 
presentation purposes only, the drain sediment sample results are compared to the 
6 NYCRR Subpart 375-6.8 SCOs used to screen the soil samples.  Likewise, the 
drain water samples collected at the site are not representative of a surface water 
body such as a lake, river, or stream.  Therefore, ambient water quality criteria are 
not applicable for screening the analytical results. 
 
Field duplicate samples are discussed in Section 4, and the results are presented in 
the DUSRs and laboratory reports in Appendix H.  Therefore, the results 
presented in Figures 5-1 through 5-5 include the higher detected value (i.e., more 
conservative result) of the original and field duplicate sample, where duplicate 
samples were collected. 
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5.2 Soil Investigation 
A total of 52 subsurface soil samples were collected during the three phases of 
soil sampling fieldwork, 21 samples from the first phase (SB-01 through SB-04), 
11 samples from the second phase (SB-05 through SB-07), and 20 samples from 
the third phase (SB-08 through SB-16).  The samples were collected to 
characterize the horizontal and vertical extent of soil contamination at the site.  
Soil samples from the first two phases were collected from three general 
subsurface intervals at the site:  the shallow overburden/perched zone (0 to 5 feet 
bgs); the overburden vadose zone between the perched and the saturated zones (5 
to 16 feet bgs); and the saturated overburden (16 to 35 feet bgs).  Soil samples for 
borings SB-08 through SB-11 from the third phase were collected from two 
general subsurface intervals within the overburden vadose zone:  10 to 12 feet 
bgs; and 14 to 16 feet bgs, which were selected based on the depth of maximum 
contamination identified during the first two phases of work.  Soil samples for 
borings SB-13 through SB-16 were collected from beneath the building slab from 
three general subsurface intervals:  2 to 4 feet bgs; 10 to 12 feet bgs; and 14 to 16 
bgs.  All soil samples were submitted to the laboratory for VOC (Method 8260C) 
and percent solids analysis.  The percent solids ranged from 70% to 92%, with an 
average percent solid value of 80.6%.   
 
A summary of the analytical results for all three rounds of subsurface soil 
sampling is provided below, as well as in Tables 5-1a and Table 5-1b and on 
Figure 5-1.   
 
VOCs 
The analytical results confirm the presence of VOCs of concern in the soil, with 
five chlorinated VOCs (PCE, TCE, cis-DCE, trans-1,2-dichloroethene [trans-
DCE], and vinyl chloride) detected in the soil samples.  Four VOCs (PCE, TCE, 
cis-DCE, and vinyl chloride) were present in multiple samples at concentrations 
exceeding the unrestricted use SCOs.  One sample (SB-01-16) also contained 
PCE at a concentration (2,500 milligrams per kilogram [mg/kg]) exceeding the 
commercial use SCO and the PCE concentration of another subsurface soil 
sample was at the threshold of the restricted commercial SCO (150 mg/kg).  
Acetone was also found in one sample (SB-03-02) at a concentration well below 
the commercial use SCO, but slightly above the unrestricted use SCO. 
 
Thirteen soil samples were collected in the shallow overburden/perched zone (0 to 
5 feet bgs), with all five chlorinated VOCs detected in this zone.  Four of the 
samples (SB-01-01, SB-01-03, SB-02-01, and SB-14-02) contained VOCs at 
concentrations exceeding the unrestricted use SCOs, but no samples had 
concentrations exceeding the commercial use SCOs.  The total chlorinated VOC 
concentrations in this zone ranged from non-detect at SB-03 to 42 mg/kg at SB-
01, which was collected near the back door of the facility. 
 
Thirty-two soil samples were collected in the vadose zone (5 to 16 feet bgs), and 
all five of the chlorinated VOCs were detected in this zone.  Twenty-three of the 
samples contained VOCs at concentrations exceeding the unrestricted use SCOs, 
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with the concentration in one sample (SB-01-16) exceeding the commercial use 
SCO for PCE, and the concentration of another sample (SB-09-14-5) at the limit 
of the commercial use SCO.  The total chlorinated VOC concentrations in this 
zone ranged from 0.028 mg/kg at SB-03 to 2,500 mg/kg at SB-01. 
 
Seven soil samples were collected in the saturated overburden (16 to 35 feet bgs), 
and only one chlorinated VOC (PCE) was detected in this zone.  Three of the 
samples contained PCE, but none of the sample concentrations exceeded either 
the unrestricted use or commercial use SCO for PCE.  The PCE concentrations in 
this zone ranged from non-detect in samples from SB-05, SB-06, and SB-07 to 
0.0035 mg/kg at SB-05. 
 
5.3 Groundwater Investigation 
A total of 63 groundwater samples were collected during this investigation, 48 
samples during the first phase of fieldwork and 15 samples during the second 
phase of fieldwork.  Of the 48 samples collected during the first phase of 
fieldwork, 37 were direct-push grab samples, seven were collected from 
temporary monitoring wells, and four were collected from permanent monitoring 
wells.  During the second phase of fieldwork, eight samples were direct-push grab 
samples and seven samples were collected from permanent monitoring wells.  The 
samples were collected to characterize the horizontal and vertical extent of 
groundwater contamination at the site.  Groundwater samples were collected from 
three general zones at the site:  the perched zone (0 to 5 feet bgs); the shallow 
overburden groundwater (15 to 25 feet bgs); and deeper overburden groundwater 
(25 to 50 feet bgs).   
 
All direct-push and temporary monitoring well groundwater samples were 
analyzed using the Color-Tec field-based screening method.  The purpose of the 
Color-Tec method was to provide fast, in-field, low-level, low-cost, decision-
quality data to determine the horizontal and vertical extent of chlorinated 
compounds in groundwater to assist with the placement of permanent monitoring 
wells at the site.  Sixteen of the 52 Color-Tec samples (approximately 30%) were 
also submitted to the laboratory for VOC analysis for verification and 
quantification of the Color-Tec field screening results.  All permanent monitoring 
well groundwater samples were submitted to the laboratory for VOC analysis, 
with the first field effort groundwater samples also submitted for additional 
analyses for evaluation of natural attenuation. 
 
A summary of the analytical results is provided below and in Tables 5-2 through 
5-5, and the total chlorinated VOC results are presented on Figures 5-2 and 5-3.  
 
5.3.1 Temporary Well Sample Results 
During the first phase of fieldwork, seven groundwater samples were collected on 
June 6, 2011, from the four pairs of temporary wells installed at the site (well 
TW-01-S was dry at the time of sampling).  All seven samples were analyzed 
using the Color-Tec screening method, and three of the samples were also sent to 
the laboratory for VOC analysis.  The total chlorinated VOC results for the three 
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perched zone samples are presented on Figure 5-2, and the total chlorinated VOC 
results for the four deeper overburden samples are presented on Figure 5-3. 
 
Color-Tec 
Chlorinated VOCs were detected in four of the seven groundwater samples, 
including one perched zone sample (TW-04S) and three shallow groundwater 
samples (TW-01D, TW-02D, and TW-04D) (see Table 5-2).  The Color-Tec 
reading from the perched groundwater zone was 0.6 (TW-04S), and the highest 
Color-Tec reading from the shallow overburden groundwater zone was 1.5 (TW-
02D).  These values likely correspond to total chlorinated VOC concentrations of 
less than 100 µg/L. 
 
VOCs 
Seven VOCs were detected in the three groundwater samples sent to the 
laboratory (see Table 5-3).  Five of the VOCs (benzene, cis-DCE, naphthalene, 
TCE, and vinyl chloride) were detected at concentrations exceeding NYSDEC 
Class GA groundwater standards or guidance values.  Total chlorinated VOC 
concentrations ranged from 1.3 µg/L at TW-02S to 27 µg/L at TW-01D.   
 
5.3.2 Direct-Push Grab Groundwater Sample Results 
Forty-five groundwater grab samples were collected at the site, 37 samples during 
the first phase of fieldwork and eight samples during the second phase of 
fieldwork.  Of the 45 samples, 10 samples were collected from the perched 
aquifer, 28 samples were collected from the shallow overburden groundwater, and 
7 samples were collected from deeper overburden groundwater zone.  All 45 
samples were analyzed using the Color-Tec screening method, and 13 of the 
samples were also sent to the laboratory for VOC analysis.  The total chlorinated 
VOC groundwater results for the perched zone are presented on Figure 5-2, and 
the total chlorinated VOC groundwater results for the shallow and deeper 
overburden zones are presented on Figure 5-3. 
 
Color-Tec 
Chlorinated VOCs were detected in 18 of the 45 groundwater samples, two from 
the perched groundwater zone, 13 from the shallow overburden zone, and three 
from the deeper overburden zone (see Table 5-2).  The highest Color-Tec reading 
from the perched groundwater zone exceeded 400 (GW-02A), and the highest 
Color-Tec reading from the shallow overburden groundwater zone was greater 
than 500 (GW-02B).  These values likely correspond to total chlorinated VOC 
concentrations of greater than 100,000 µg/L.  The highest Color-Tec reading from 
the deeper overburden groundwater zone was 6 (GW-33C), which may 
correspond to a total chlorinated VOC concentration in the hundreds or thousands 
of µg/L. 
 
VOCs 
Eight VOCs were detected in the 13 groundwater samples sent to the laboratory, 
all of which were detected at concentrations exceeding NYSDEC Class GA 
groundwater standards or guidance values in at least one well, except for 1,1,1,2-
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tetrachloroethane (see Table 5-4).  Of the 13 samples sent to the laboratory, two 
samples were from the perched groundwater zone, seven were from the shallow 
overburden zone, and four were from the deeper overburden zone.  The highest 
total chlorinated VOC concentration from the perched groundwater zone was 1.3 
µg/L (GW-03A); the highest chlorinated VOC concentration from the shallow 
overburden groundwater zone was 113,000 µg/L (GW-08B); and the highest 
chlorinated VOC concentration from the deeper overburden groundwater zone 
was 48,000 µg/L (GW-33C). 
 
5.3.3 Monitoring Well Samples 
Two rounds of groundwater samples were collected from permanent monitoring 
well at the site, four samples during the first phase of fieldwork in June 2011 and 
seven samples during the second phase of fieldwork in November 2011 (see Table 
5-5).  Six of the seven wells are screened in the shallow overburden zone (15 to 
25 feet bgs), and one well (MW-02D) is screened in the deeper overburden 
groundwater zone (40 to 50 feet bgs).  The total chlorinated VOC concentrations 
for groundwater samples collected from permanent monitoring wells are 
presented on Figure 5-3. 
 
VOCs 
Five VOCs were detected in the monitoring well groundwater samples (see Table 
5-5).  Four of the VOCs (PCE, TCE, cis-DCE, and vinyl chloride) were detected 
at concentrations exceeding NYSDEC Class GA standards.  No chlorinated VOCs 
were detected in MW-05 or MW-06.  The maximum total chlorinated VOC 
concentration was just under 200,000 µg/L (MW-02). 
 
General Chemistry 
The four samples collected during the first phase of fieldwork (MW-01 through 
MW-04) were also submitted for cation (total and ferrous iron) and anion 
(chloride, nitrate, nitrite, sulfate, and sulfide) analyses for the purpose of aiding in 
evaluation of natural attenuation (see Table 5-5).  Total iron ranged from 12 
milligrams per liter (mg/L) at MW-03 to 210 mg/L at MW-02.  Ferrous iron 
concentrations ranged from 2 mg/L at MW-03 to 20 mg/L at MW-04.  The lowest 
ratio of ferrous to total iron (4%) was from MW-02, where total chlorinated VOC 
concentrations were highest.  The ratio was 16% at MW-01 and MW-03, where 
chlorinated VOC concentrations were lower, and the ratio was highest (23%) at 
MW-04, where the chlorinated VOC concentration was lowest. 
 
Chloride was present in samples from all four wells, ranging in concentration 
from 110 to 440 mg/L.  Neither nitrite nor nitrate was detected in any of the 
samples.  Sulfate concentrations ranged from 10 to 120 mg/L, and sulfide was 
present only in MW-02, at 12 mg/L. 
 
Microbiological Analyses 
The four monitoring well groundwater samples collected during the first phase of 
fieldwork (MW-01 through MW-04) were also submitted for microbiological 
analyses.  Testing included quantification of the Dehalococcoides species, 
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quantification of the functional genes primarily responsible for TCE and vinyl 
chloride reduction, and total eubacteria count (see Table 5-6).  Dehalococcoides 
bacteria were detected in only one sample (0.1 cells/mL at MW-03), and the total 
eubacteria count ranged from 78.9 cells/mL at MW-01 to 40,500 cells/mL at 
MW-03.  TCE and vinyl chloride functional genes were not detected in any of the 
samples. 
 
5.4 Drain Sample Results 
A total of five drain wastewater samples and one drain solid sample were 
collected at the site for VOC analysis (see Tables 5-7 and 5-8).  The total 
chlorinated VOC results for these samples are presented on Figure 5-4.   
 
Drain Water 
Six VOCs were detected in the five drain water samples (see Table 5-7).  In the 
drain lines in the sump in the southwest corner of the facility (Drain-01 and 
Drain-02), the only VOC detected was chloroform, a typical disinfection by-
product present in municipal water sources.  These drains had been used for 
discharge of wastewater from clothes washing machines until May 2011.  The 
floor drain in the boiler room (Drain-03) contained PCE, TCE, and cis-DCE, and 
the total chlorinated VOC concentration was greater than 120 µg/L.  The capped 
drain lines in the east-central portion of the facility (Drain-05 and Drain-06) both 
contained the disinfection by-products bromodichloromethane and chloroform in 
addition to PCE and cis-DCE.  TCE was detected only in Drain-05, and trans-1,3-
dichloropropene was detected only in Drain-06.  The maximum total chlorinated 
VOC concentration in these two drains was 35 µg/L in Drain-05. 
 
Drain Sediment 
Only one VOC (cis-DCE) was detected in the solid sample, SED-01, collected 
from the sump in the southwest corner of the facility.  The concentration of cis-
DCE was low and did not exceed the unrestricted use SCO.   
 
5.5 Soil Vapor and Air Sample Results 
5.5.1 Soil Vapor Samples 
Eight soil vapor samples were collected in the vicinity of the Roxy Site in June 
2011.  A total of 37 VOCs were detected in one or more of the eight soil vapor 
samples (see Table 5-9).  Seven of the 37 VOCs were detected in all eight 
samples (acetone, cis-DCE, methyl ethyl ketone, n-hexane, PCE, toluene, and 
TCE).  PCE was detected at a maximum concentration of 2,000,000 µg/m3, and 
TCE was detected at a maximum concentration of 250,000 µg/m3, both in soil 
vapor sample SV-06.  The concentrations of total chlorinated VOCs ranged from 
21 µg/m3 at SV-04 to over 2,762,000 µg/m3 at SV-06, with PCE, TCE, and cis-
DCE present in all samples and vinyl chloride present in all but one sample (see 
Table 5-9).  The total remaining VOC concentrations were also calculated and 
ranged from 24 µg/m3 at SV-07 to nearly 3,700 µg/m3 at SV-05.  These other 
VOCs primarily consisted of toluene and other petroleum-related compounds, 
with the highest concentrations generally located in areas of high vehicle traffic.  
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The PCE, TCE, and total chlorinated VOC results for these samples are presented 
on Figure 5-5.   
 
5.5.2 Indoor Air Samples 
Vapor intrusion sampling was performed at the building adjacent to the dry 
cleaner building on January 11 and 12, 2012.  Sampling consisted of one sub-slab 
sample (SS01), two indoor air samples (IA01 and IA02), and one outdoor air 
sample (OA01).  Analysis was performed using EPA Method TO-15 
(Determination of Volatile Organic Compounds [VOCs] in Air Collected in 
Specially-Prepared Canisters and Analyzed by Gas Chromatography/Mass 
Spectrometry [GC/MS]) for VOCs.  The 62 compounds on the analyte list include 
chlorinated VOCs and petroleum- and fuel-related products.  All analytes were 
reported in micrograms per cubic meter (μg/m3).  A summary of the positive 
analytical results for the indoor air samples is presented in Table 5-10, and the 
PCE, TCE, and total chlorinated VOC concentrations for these samples are 
presented on Figure 5-5. 
 
A total of 28 VOCs were detected in the sub-slab vapor samples, 25 in each of the 
two indoor air samples, and 12 in the outdoor air sample.  In sub-slab sample 
SS01, the total VOC concentration was 520 µg/m3, of which 285 µg/m3 were 
chlorinated aliphatic compounds.  The highest VOC concentration detected in the 
sub-slab vapor sample was PCE at 260 µg/m3, followed by acetone at 65 µg/m3 
and carbon disulfide at 64 µg/m3.  In indoor air samples IA01 and IA02, the total 
VOC concentrations were 276 and 294 µg/m3, respectively, of which 7.8 and 
11µg/m3 were chlorinated aliphatic compounds.  The highest VOC concentration 
detected in the indoor air samples was ethanol at 140 µg/m3, followed by toluene 
at 34 and 38 µg/m3 and n-hexane at 18 and 21 µg/m3.  In outdoor air sample 
OA01, the total VOC concentration was 20 µg/m3, of which 3.9 µg/m3 were 
chlorinated aliphatic compounds.  The highest VOC concentration detected in the 
outdoor air sample was ethanol at 6.9 µg/m3, followed by 
dichlorodifluoromethane at 2.6 µg/m3 and methylene chloride at 2.5 µg/m3. 
 
These indoor air results were evaluated against the response actions presented in 
the NYSDOH 2006 Guidance for Evaluating Soil Vapor Intrusion in the State of 
New York.  Based on the concentrations of PCE in the sub-slab vapor and indoor 
air samples, the building adjacent to the site falls into the “monitor/mitigate” 
category for Air Matrix 2. 



       Table 5-1a Positive Analytical Results for Subsurface Soil Samples, June/October 2011
                        Former Roxy Cleaners Site

Sample ID: SB-01-01 SB-01-03 SB-01-06
SB-01-

09 SB-01-14
SB-01-

14D SB-01-16

Depth (feet): 1 3 6 9 14 14 16

A B Date: 06/13/11 06/13/11 06/13/11 06/13/11 06/13/11 06/13/11 06/13/11

VOCs by Method SW8260B (mg/kg)

0.05 500 0.088 U 0.12 U 0.098 U 0.14 U 0.28 U 0.36 U 2.2 U
0.25 500 0.0082 U 13 2 2.8 2.7 1.6 0.21 U
1.3 150 20 23 18 48 98 77 2500 

0.19 500 0.011 U 0.015 U 0.013 U 0.018 U 0.036 U 0.046 U 0.29 U
0.47 200 0.3 3.5 1.4 3 2.2 1.4 6.3 
0.02 13 0.026 U 2.8 0.53 0.8 0.082 U 0.11 U 0.66 U
NA NA 20 42 22 55 103 80 2506

Percent Solids by Method A2540G (%)

NA NA 92 81 81 78 83 -- 76

Key:
CVOCs = chlorinated volatile organic compounds.

J = estimated value.

mg/kg = milligrams per kilogram.

NA = criteria not available.

ND = not detected.

U = not detected; method detection limit shown

UJ = Not detected; reporting limit is estimated

-- = no reported result

0.3 bold values denote positive detections

77 Value exceeds Subpart 375-6 Unrestricted Use Soil Cleanup Objectives.

2,500

Notes:
Total CVOCs were calculated using 0 mg/kg as the value for non-detects.

SB-01-14D is a duplicate sample of SB-01-14

B= Commercial restricted use soil cleanup objectives.

TRICHLOROETHYLENE  (TCE)

Total CVOCs

CIS-1,2-DICHLOROETHYLENE
TETRACHLOROETHYLENE (PCE)
TRANS-1,2-DICHLOROETHENE

Value exceeds Subpart 375-6 Commercial Restricted Use Soil Cleanup 
Objectives.

Screening 

Criteria (1)

Soil Boring SB-01 (south of building near back door)

1 New York State Department of Environmental Conservation, 6 NYCRR Subpart 375-6 
Soil Clean Up Objectives.

Analyte

VINYL CHLORIDE

SOLIDS, PERCENT

ACETONE

A= Unrestricted use soil cleanup objectives.
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       Table 5-1a Positive Analytical Results for Subsurface Soil Samples, June/October 2011
                        Former Roxy Cleaners Site

Sample ID:

Depth (feet):

A B Date:

VOCs by Method SW8260B (mg/kg)

0.05 500
0.25 500
1.3 150

0.19 500
0.47 200
0.02 13
NA NA

Percent Solids by Method A2540G (%)

NA NA

Key:
CVOCs = chlorinated volatile organic compounds.

J = estimated value.

mg/kg = milligrams per kilogram.

NA = criteria not available.

ND = not detected.

U = not detected; method detection limit shown

UJ = Not detected; reporting limit is estimated

-- = no reported result

0.3 bold values denote positive detections

77 Value exceeds Subpart 375-6 Unrestricted Use Soil Cleanup Objectives.

2,500

Notes:
Total CVOCs were calculated using 0 mg/kg as the value for non-detects.

SB-01-14D is a duplicate sample of SB-01-14

B= Commercial restricted use soil cleanup objectives.

TRICHLOROETHYLENE  (TCE)

Total CVOCs

CIS-1,2-DICHLOROETHYLENE
TETRACHLOROETHYLENE (PCE)
TRANS-1,2-DICHLOROETHENE

Value exceeds Subpart 375-6 Commercial Restricted Use Soil Cleanup 
Objectives.

Screening 

Criteria (1)

1 New York State Department of Environmental Conservation, 6 NYCRR Subpart 375-6 
Soil Clean Up Objectives.

Analyte

VINYL CHLORIDE

SOLIDS, PERCENT

ACETONE

A= Unrestricted use soil cleanup objectives.

SB-02-01 SB-02-03 SB-02-07 SB-02-10 SB-02-14

1 3 7 10 14

06/13/11 06/13/11 06/13/11 06/13/11 06/13/11

0.0077 U 0.0095 U 0.0098 U 0.0059 U 0.0097 U
11 0.036 0.031 J 0.041 0.044 

0.018 0.0056 0.0077 J 0.058 14 
0.011 0.00027 U 0.00028 U 0.00017 U 0.00028 U
0.066 0.0014 0.0083 J 0.022 0.064 
0.029 0.014 0.00035 U 0.00021 U 0.00035 U

11 0.057 0.047 0.12 14

93 84 80 82 80

Soil Boring SB-02 (southwest of building)
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       Table 5-1a Positive Analytical Results for Subsurface Soil Samples, June/October 2011
                        Former Roxy Cleaners Site

Sample ID:

Depth (feet):

A B Date:

VOCs by Method SW8260B (mg/kg)

0.05 500
0.25 500
1.3 150

0.19 500
0.47 200
0.02 13
NA NA

Percent Solids by Method A2540G (%)

NA NA

Key:
CVOCs = chlorinated volatile organic compounds.

J = estimated value.

mg/kg = milligrams per kilogram.

NA = criteria not available.

ND = not detected.

U = not detected; method detection limit shown

UJ = Not detected; reporting limit is estimated

-- = no reported result

0.3 bold values denote positive detections

77 Value exceeds Subpart 375-6 Unrestricted Use Soil Cleanup Objectives.

2,500

Notes:
Total CVOCs were calculated using 0 mg/kg as the value for non-detects.

SB-01-14D is a duplicate sample of SB-01-14

B= Commercial restricted use soil cleanup objectives.

TRICHLOROETHYLENE  (TCE)

Total CVOCs

CIS-1,2-DICHLOROETHYLENE
TETRACHLOROETHYLENE (PCE)
TRANS-1,2-DICHLOROETHENE

Value exceeds Subpart 375-6 Commercial Restricted Use Soil Cleanup 
Objectives.

Screening 

Criteria (1)

1 New York State Department of Environmental Conservation, 6 NYCRR Subpart 375-6 
Soil Clean Up Objectives.

Analyte

VINYL CHLORIDE

SOLIDS, PERCENT

ACETONE

A= Unrestricted use soil cleanup objectives.

SB-03-01 SB-03-02 SB-03-07 SB-03-12 SB-03-15

1 2 7 12 15

06/14/11 06/14/11 06/14/11 06/14/11 06/14/11

0.0081 U 0.082 0.0097 U 0.01 U 0.01 U
0.00018 U 0.0002 U 0.010 6.8 0.12 

0.0092 0.00033 U 0.0085 25 33 
0.00024 U 0.00027 U 0.00028 U 0.0031 0.0017 

0.0018 0.00027 U 0.0090 9.9 3.9 
0.0003 U 0.00033 U 0.00035 U 0.026 0.0094 

0.011 ND 0.028 42 37

90 88 89 74 78

Soil Boring SB-03 (in alleyway)
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       Table 5-1a Positive Analytical Results for Subsurface Soil Samples, June/October 2011
                        Former Roxy Cleaners Site

Sample ID:

Depth (feet):

A B Date:

VOCs by Method SW8260B (mg/kg)

0.05 500
0.25 500
1.3 150

0.19 500
0.47 200
0.02 13
NA NA

Percent Solids by Method A2540G (%)

NA NA

Key:
CVOCs = chlorinated volatile organic compounds.

J = estimated value.

mg/kg = milligrams per kilogram.

NA = criteria not available.

ND = not detected.

U = not detected; method detection limit shown

UJ = Not detected; reporting limit is estimated

-- = no reported result

0.3 bold values denote positive detections

77 Value exceeds Subpart 375-6 Unrestricted Use Soil Cleanup Objectives.

2,500

Notes:
Total CVOCs were calculated using 0 mg/kg as the value for non-detects.

SB-01-14D is a duplicate sample of SB-01-14

B= Commercial restricted use soil cleanup objectives.

TRICHLOROETHYLENE  (TCE)

Total CVOCs

CIS-1,2-DICHLOROETHYLENE
TETRACHLOROETHYLENE (PCE)
TRANS-1,2-DICHLOROETHENE

Value exceeds Subpart 375-6 Commercial Restricted Use Soil Cleanup 
Objectives.

Screening 

Criteria (1)

1 New York State Department of Environmental Conservation, 6 NYCRR Subpart 375-6 
Soil Clean Up Objectives.

Analyte

VINYL CHLORIDE

SOLIDS, PERCENT

ACETONE

A= Unrestricted use soil cleanup objectives.

SB-04-01 SB-04-02 SB-04-06
SB-04-

10
SB-04-

14 SB-05-25 SB-05-30 SB-05-35

1 2 6 10 14 25 30 35

06/14/11 06/14/11 06/14/11 06/14/11 06/14/11 10/24/11 10/24/11 10/24/11

0.0088 U 0.0088 U 0.01 U 0.0088 U 0.0084 U 0.011 UJ 0.013 UJ 0.012 UJ
0.00019 U 0.0025 0.036 1.3 1.3 0.00024 U 0.00029 U 0.00025 U

0.0060 0.00032 U 0.015 3.9 7.1 0.0035  0.00048 U 0.0022 
0.00025 U 0.00026 U 0.00029 U 0.0019 0.0030 0.00032 U 0.00038 U 0.00034 U

0.0018 0.00026 U 0.016 1.5 1.2 0.00032 U 0.00038 U 0.00034 U
0.00032 U 0.00032 U 0.00036 U 0.011 0.013 0.0004 U 0.00048 U 0.00042 U

0.0078 0.0025 0.067 6.7 9.6 0.0035 ND 0.0022

91 81 78 82 83 77 77 77

Soil Boring SB-05 (south of 
building near back door)Soil Boring SB-04 (south of boiler room)
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       Table 5-1a Positive Analytical Results for Subsurface Soil Samples, June/October 2011
                        Former Roxy Cleaners Site

Sample ID:

Depth (feet):

A B Date:

VOCs by Method SW8260B (mg/kg)

0.05 500
0.25 500
1.3 150

0.19 500
0.47 200
0.02 13
NA NA

Percent Solids by Method A2540G (%)

NA NA

Key:
CVOCs = chlorinated volatile organic compounds.

J = estimated value.

mg/kg = milligrams per kilogram.

NA = criteria not available.

ND = not detected.

U = not detected; method detection limit shown

UJ = Not detected; reporting limit is estimated

-- = no reported result

0.3 bold values denote positive detections

77 Value exceeds Subpart 375-6 Unrestricted Use Soil Cleanup Objectives.

2,500

Notes:
Total CVOCs were calculated using 0 mg/kg as the value for non-detects.

SB-01-14D is a duplicate sample of SB-01-14

B= Commercial restricted use soil cleanup objectives.

TRICHLOROETHYLENE  (TCE)

Total CVOCs

CIS-1,2-DICHLOROETHYLENE
TETRACHLOROETHYLENE (PCE)
TRANS-1,2-DICHLOROETHENE

Value exceeds Subpart 375-6 Commercial Restricted Use Soil Cleanup 
Objectives.

Screening 

Criteria (1)

1 New York State Department of Environmental Conservation, 6 NYCRR Subpart 375-6 
Soil Clean Up Objectives.

Analyte

VINYL CHLORIDE

SOLIDS, PERCENT

ACETONE

A= Unrestricted use soil cleanup objectives.

SB-06-
10

SB-06-
15 SB-06-20 SB-06-25

SB-07-
10

SB-07-
15 SB-07-20 SB-07-25

10 15 20 25 10 15 20 25

10/28/11 10/28/11 10/28/11 10/28/11 10/28/11 10/28/11 10/28/11 10/28/11

0.25 UJ 0.81 UJ 0.0098 UJ 0.012 UJ 0.21 UJ 0.82 UJ 0.0081 U 0.0067 UJ
7.9 J 5.7 J 0.00021 UJ 0.00027 UJ 20 J 6.9 J 0.00018 UJ 0.00015 UJ
59 120 0.00035 UJ 0.00045 U 59 130 0.00029 U 0.0011 J

0.033 U 0.11 U 0.00028 UJ 0.00036 U 0.028 U 0.11 U 0.00023 U 0.00019 UJ
6.8 10 0.00028 UJ 0.00036 U 12 15 0.00023 U 0.00019 UJ
2 0.24 U 0.00035 UJ 0.00045 U 4.6 0.24 U 0.00029 U 0.00024 UJ
76 136 ND ND 96 152 ND 0.0011

70 81 81 74 72 82 75 78

Soil Boring SB-07 (south of building, 
approx. 20 feet from SB-05)

Soil Boring SB-06 (south of building, 
approx. 20 feet from SB-01)
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       Table 5-1b Positive Analytical Results for Subsurface Soil Samples, June 2012
                        Former Roxy Cleaners Site

Sample ID: SB-08-11 SB-08-14 SB-09-11.5 SB-09-14.5 SB-09-14.5/Q SB-10-12 SB-10-13.5 SB-11-11 SB-11-15

Depth (feet): 11 14 11.5 14.5 14.5 12 13.5 11 15

A B Date: 06/14/12 06/14/12 06/14/12 06/14/12 06/14/12 06/14/12 06/14/12 06/14/12 06/14/12

VOCs by Method SW8260B (mg/kg)

0.25 500 0.083 0.066 2.2 2.8 2.6 15 6.5 1.9 3.4 
NA NA 0.0013 U 0.00096 U 0.0012 U 0.00077 U 0.0009 U 0.001 U 0.0011 U 0.00093 U 0.0011 U
NA NA 0.00054 U 0.0004 U 0.00051 U 0.00032 U 0.00037 U 0.00043 U 0.00047 U 0.00038 U 0.00047 J
1.3 150 50 63 24 150 130 47 31 15 13 
0.7 500 0.00062 J 0.00045 U 0.00058 U 0.00036 U 0.00042 U 0.00049 U 0.00054 U 0.0011 0.004 

0.19 500 0.00069 J 0.00051 J 0.0029 0.0044 0.0055 0.011 0.0048 0.0013 0.0025 
0.47 200 0.053 0.043 2.7 7.8 7.1 9.7 5.3 0.11 3.3 
0.02 13 0.00085 J 0.00062 J 0.031 0.012 0.017 0.12 0.03 0.0084 0.024 
NA NA 50 63 29 161 140 72 43 17 20

Percent Solids by Method A2540G (%)

NA NA 72 80 72 81 81 73 82 81 70 

Key:
CVOCs = chlorinated volatile organic compounds.

J = estimated value.

mg/kg = milligrams per kilogram.

NA = criteria not available.

ND = not detected.

U = not detected; method detection limit shown

UJ = Not detected; reporting limit is estimated

-- = no reported result

0.3 bold values denote positive detections

77 Value exceeds Subpart 375-6 Unrestricted Use Soil Cleanup Objectives.

2,500

Notes:

Total CVOCs were calculated using 0 mg/kg as the value for non-detects.

SB-09-14.5/Q is a duplicate sample of SB-09-14.5.

Value exceeds Subpart 375-6 Commercial Restricted Use Soil Cleanup 
Objectives.

Total CVOCs

SOLIDS, PERCENT
1 New York State Department of Environmental Conservation, 6 NYCRR Subpart 375-6 
Soil Clean Up Objectives.

A= Unrestricted use soil cleanup objectives.

B= Commercial restricted use soil cleanup objectives.

CIS-1,2-DICHLOROETHYLENE

TETRACHLOROETHYLENE (PCE)

TRANS-1,2-DICHLOROETHENE
TRICHLOROETHYLENE  (TCE)
VINYL CHLORIDE

M AND P XYLENES
O-XYLENE (1,2-DIMETHYLBENZENE)

TOLUENE

Analyte

Soil Boring SB-08
(outside south of bldg)

Soil Boring SB-09
(outside south of bldg)

Soil Boring SB-10
(outside south of bldg)

Soil Boring SB-11
(outside south of bldg)

Screening 

Criteria (1)
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       Table 5-1b Positive Analytical Results for Subsurface Soil Samples, June 2012
                        Former Roxy Cleaners Site

Sample ID:

Depth (feet):

A B Date:

VOCs by Method SW8260B (mg/kg)

0.25 500
NA NA
NA NA
1.3 150
0.7 500

0.19 500
0.47 200
0.02 13
NA NA

Percent Solids by Method A2540G (%)

NA NA

Key:
CVOCs = chlorinated volatile organic compounds.

J = estimated value.

mg/kg = milligrams per kilogram.

NA = criteria not available.

ND = not detected.

U = not detected; method detection limit shown

UJ = Not detected; reporting limit is estimated

-- = no reported result

0.3 bold values denote positive detections

77 Value exceeds Subpart 375-6 Unrestricted Use Soil Cleanup Objectives.

2,500

Notes:

Total CVOCs were calculated using 0 mg/kg as the value for non-detects.

SB-09-14.5/Q is a duplicate sample of SB-09-14.5.

Value exceeds Subpart 375-6 Commercial Restricted Use Soil Cleanup 
Objectives.

Total CVOCs

SOLIDS, PERCENT
1 New York State Department of Environmental Conservation, 6 NYCRR Subpart 375-6 
Soil Clean Up Objectives.

A= Unrestricted use soil cleanup objectives.

B= Commercial restricted use soil cleanup objectives.

CIS-1,2-DICHLOROETHYLENE

TETRACHLOROETHYLENE (PCE)

TRANS-1,2-DICHLOROETHENE
TRICHLOROETHYLENE  (TCE)
VINYL CHLORIDE

M AND P XYLENES
O-XYLENE (1,2-DIMETHYLBENZENE)

TOLUENE

Analyte

Screening 

Criteria (1)

SB-12-04 SB-12-10.5 SB-13-03 SB-13-10 SB-14-02 SB-14-12 SB-14-15 SB-15-02 SB-15-12 SB-15-14

4 10.5 3 10 2 12 15 2 12 14

06/15/12 06/15/12 06/15/12 06/15/12 06/15/12 06/15/12 06/15/12 06/15/12 06/15/12 06/15/12

0.00046 U 3.6 0.013 0.019 0.0016 0.05 0.09 0.0059 5.2 2 
0.00098 U 0.0011 U 0.0028 0.0012 U 0.00091 U 0.00082 U 0.00088 U 0.00084 U 0.00095 U 0.0011 U
0.0004 U 0.00046 U 0.0013 0.00051 U 0.00037 U 0.00034 U 0.00036 U 0.00035 U 0.00039 U 0.00045 U

0.00075 U 39 0.052 0.017 9.1 0.081 J 8.2 0.018 30 22 
0.00046 U 0.00053 U 0.011 0.00058 U 0.00043 U 0.00039 U 0.00042 U 0.0004 U 0.00045 U 0.00052 U
0.00052 U 0.00059 U 0.00044 U 0.00066 U 0.00048 U 0.00044 J 0.0012 0.00045 J 0.0041 0.003 
0.00052 U 5.3 0.02 0.011 0.011 0.038 0.067 0.022 4.7 2.1 
0.00063 J 0.0068 0.00053 J 0.0008 U 0.00059 U 0.00053 J 0.00057 J 0.00055 J 0.029 0.011 
0.00063 48 0.086 0.047 9.1 0.17 8.4 0.047 40 26

82 74 91 85 88 78 74 90 75 83 

Soil Boring SB-12
(inside boiler room)

Soil Boring SB-13
(inside building)

Soil Boring SB-14
(inside building)

Soil Boring SB-15
(inside building)
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       Table 5-1b Positive Analytical Results for Subsurface Soil Samples, June 2012
                        Former Roxy Cleaners Site

Sample ID:

Depth (feet):

A B Date:

VOCs by Method SW8260B (mg/kg)

0.25 500
NA NA
NA NA
1.3 150
0.7 500

0.19 500
0.47 200
0.02 13
NA NA

Percent Solids by Method A2540G (%)

NA NA

Key:
CVOCs = chlorinated volatile organic compounds.

J = estimated value.

mg/kg = milligrams per kilogram.

NA = criteria not available.

ND = not detected.

U = not detected; method detection limit shown

UJ = Not detected; reporting limit is estimated

-- = no reported result

0.3 bold values denote positive detections

77 Value exceeds Subpart 375-6 Unrestricted Use Soil Cleanup Objectives.

2,500

Notes:

Total CVOCs were calculated using 0 mg/kg as the value for non-detects.

SB-09-14.5/Q is a duplicate sample of SB-09-14.5.

Value exceeds Subpart 375-6 Commercial Restricted Use Soil Cleanup 
Objectives.

Total CVOCs

SOLIDS, PERCENT
1 New York State Department of Environmental Conservation, 6 NYCRR Subpart 375-6 
Soil Clean Up Objectives.

A= Unrestricted use soil cleanup objectives.

B= Commercial restricted use soil cleanup objectives.

CIS-1,2-DICHLOROETHYLENE

TETRACHLOROETHYLENE (PCE)

TRANS-1,2-DICHLOROETHENE
TRICHLOROETHYLENE  (TCE)
VINYL CHLORIDE

M AND P XYLENES
O-XYLENE (1,2-DIMETHYLBENZENE)

TOLUENE

Analyte

Screening 

Criteria (1)

SB-16-02 SB-16-14

2 14

06/15/12 06/15/12

0.00082 0.0027 
0.00068 U 0.00073 U
0.00028 U 0.0003 U

0.011 0.02 
0.00032 U 0.00035 U
0.00036 U 0.00039 U

0.0019 0.0032 
0.00044 U 0.00048 U

0.014 0.026

89 81 

Soil Boring SB-16
(inside building)
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       Table 5-2 Color-Tec Results for Groundwater Samples
                        Former Roxy Cleaners Site

Sample ID

Sample 
Interval 

(feet BGS) Sample Date

Color-Tec 

Reading 1

Organic Vapor 
Reading

(ppm)
Drain-06 NA 10/26/2011 0.75 NS
GW-01A 0-5 6/7/2011 NS (DRY) 100
GW-01B 15-20 6/7/2011 > 400 850
GW-02A 0-5 6/7/2011 > 400 540
GW-02B 15-20 6/7/2011 > 500 800
GW-03A 0-5 6/8/2011 ND 0
GW-03B 15-20 6/8/2011 1.0 0.3
GW-04A 0-5 6/8/2011 ND 0
GW-04B 15-20 6/8/2011 ND 0.2
GW-05A 0-5 6/8/2011 ND 0
GW-05B 15-20 6/8/2011 0.6 0.2
GW-06A 0-5 6/8/2011 ND 0
GW-06B 15-20 6/8/2011 ND 0

GW-07A 0-5 6/9/2011 NS (DRY) 8.1
GW-07B 15-20 6/9/2011 1.1 1.5
GW-08A 0-5 6/9/2011 NS (DRY) 1200
GW-08B 15-20 6/9/2011 > 400 65
GW-09A 0-5 6/9/2011 NS (DRY) 0
GW-09B 15-20 6/9/2011 8 0
GW-10A 0-5 6/9/2011 NS (DRY) 0
GW-10B 15-20 6/9/2011 0.2 0
GW-11A 0-5 6/9/2011 2.2 35.4
GW-11B 15-20 6/9/2011 10 0.2
GW-12A 0-5 6/9/2011 NS (DRY) 1.1
GW-12B 15-20 6/9/2011 ND 1.4
GW-13A 0-5 6/9/2011 ND 0
GW-13B 15-20 6/9/2011 ND 0
GW-14A 0-5 6/9/2011 NS (DRY) 0
GW-14B 15-20 6/9/2011 ND 0
GW-15A 0-5 6/9/2011 NS (DRY) 1.4
GW-15B 15-20 6/9/2011 ND 3.4
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       Table 5-2 Color-Tec Results for Groundwater Samples
                        Former Roxy Cleaners Site

Sample ID

Sample 
Interval 

(feet BGS) Sample Date

Color-Tec 

Reading 1

Organic Vapor 
Reading

(ppm)
GW-16A 0-5 6/9/2011 NS (DRY) 0.3
GW-16B 15-20 6/9/2011 ND 0
GW-17A 0-5 6/9/2011 NS (DRY) 0
GW-17B 15-20 6/10/2011 ND 0
GW-18A 0-5 6/10/2011 ND 0
GW-18B 15-20 6/10/2011 ND 0
GW-19A 0-5 6/10/2011 NS (DRY) 9.7
GW-19B 15-20 6/10/2011 ND 0.5
GW-20A 0-5 6/10/2011 NS (DRY) 0
GW-20B 15-20 6/10/2011 > 50 5
GW-21C 25-35 6/10/2011 0.5 0
GW-22A 0-5 6/10/2011 ND 0.4
GW-22B 15-20 6/10/2011 ND 0
GW-23A 0-5 6/10/2011 NS (DRY) 0
GW-23B 15-20 6/13/2011 ND 0.2
GW-24A 0-5 6/13/2011 NS (DRY) NS
GW-24B 15-20 6/13/2011 0.8 0
GW-25A 0-5 6/13/2011 ND 10
GW-25B 15-20 6/13/2011 ND 2.3
GW-26C 25-35 6/13/2011 ND 3.4
GW-27C 25-35 6/13/2011 ND NS
GW-28B 15-20 10/27/2011 0.2 NS
GW-29B 15-20 10/27/2011 1.5 NS
GW-30B 15-20 10/27/2011 ND NS
GW-31B 15-20 10/27/2011 ND NS
GW-32C 25-35 10/27/2011 ND NS
GW-33C 25-35 10/24/2011 6 ND
GW-34C 25-35 10/27/2011 ND NS
GW-35C 25-35 10/27/2011 0.1 NS
TW-01D 15-20 6/7/2011 0.5 NS
TW-01S 0-5 6/7/2011 NS (DRY) NS
TW-02D 15-20 6/7/2011 1.5 NS
TW-02S 0-5 6/7/2011 ND NS
TW-03D 15-20 6/7/2011 ND NS
TW-03S 0-5 6/7/2011 ND NS
TW-04D 15-25 6/7/2011 0.2 NS
TW-04S 0-5 6/7/2011 0.6 NS

Key:
BGS = below ground surface

GW = groundwater grab sample

ND = not detected

NS = no sample from this interval

ppm = parts per million
TW = temporary well groundwater sample

1.5 bold values denote positive detections

Notes:
1 Color-Tec readings are dimensionless but were normalized to a 100 milliliter volume.

 02:002699-0024-02-B3551
Roxy Section 5 Analytical Data Tables.xlsx-5-2 Color-Tec-7/25/2012



       Table 5-3 Positive Analytical Results for Temporary Well Groundwater Samples
                        Former Roxy Cleaners Site

Sample ID: TW-01D TW-02S TW-04S
Date: 06/09/11 06/13/11 06/08/11

1 0.05 U 1.9 0.05 U
5 20 1.3 15 
5 0.05 U 1.1 0.05 U

10 GV 0.21 U 12 0.21 U
10 GV 0.05 U 1.3 0.05 U

5 0.12 U 0.12 U 8.5 
2 7.2 0.16 U 0.16 U

Total CVOCs NA 27 1.3 24

  Key:

CVOCs = chlorinated volatile organic compounds

GV = guidance value (no applicable standard)

µg/L = micrograms per liter

NA = not applicable
U = not detected (method detection limit shown)

1.1 Bold values denote positive detections.

12 Shaded and highlighted values exceed screening criteria.

1 New York State Department of Environmental Conservation, Technical and Operational Guidance Series Memorandum #1.1.1: Ambient Water 
Quality Standards and Guidance Values and Groundwater Effluent Limitations, 1998 (with updates), Class GA Groundwater Standards and Guidance 
Values.

VINYL CHLORIDE

Analyte   

VOCs by Method SW8260B (µg/L)

BENZENE
CIS-1,2-DICHLOROETHYLENE
ETHYLBENZENE

Screening 

Criteria (1)

NAPHTHALENE
TERT-BUTYL METHYL ETHER (MTBE) 
TRICHLOROETHYLENE  (TCE)
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       Table 5-4 Positive Analytical Results for Groundwater Grab Samples
                        Former Roxy Cleaners Site

Sample ID: GW-03A GW-08B GW-09B GW-13A GW-25B GW-28B GW-28B/Q

Analyte   Date: 06/08/11 06/09/11 06/09/11 06/09/11 06/13/11 10/27/11 10/27/11

1,1,1,2-TETRACHLOROETHANE 5 0.08 U 8 U 0.4 U 0.08 U 0.08 U 0.08 U 0.08 U

1,1,2-TRICHLOROETHANE 1 0.08 U 8 U 0.4 U 0.08 U 0.08 U 0.08 U 0.08 U

1,1-DICHLOROETHENE 5 0.1 U 10 U 0.5 U 0.1 U 0.1 U 0.1 U 0.1 U

CIS-1,2-DICHLOROETHYLENE 5 1.3 610 170 0.05 U 0.05 U 5.4 J 2.4 J
TETRACHLOROETHYLENE (PCE) 5 0.14 U 110,000 41 0.14 U 0.14 U 0.14 U 0.14 U

TRANS-1,2-DICHLOROETHENE 5 0.07 U 7 U 0.35 U 0.07 U 0.07 U 0.07 U 0.07 U

TRICHLOROETHYLENE  (TCE) 5 0.12 U 2,100 6.1 0.12 U 0.12 U 0.12 U 0.12 U

VINYL CHLORIDE 2 0.16 U 16 U 190 0.16 U 0.16 U 4.3 0.16 U

Total CVOCs NA 1.3 112,710 407 ND ND 10 2.4

  Key:

CVOCs =  chlorinated volatile organic compounds

µg/L =  micrograms per liter.

NA =  not applicable
ND =  not detected

U = not detected (method detection limit shown)

/Q = denotes field duplicate sample

1.1 Bold values denote positive detections.

12 Shaded and highlighted values exceed screening criteria.

Screening 

Criteria (1)

VOCs by Method SW8260B (µg/L)

1 New York State Department of Environmental Conservation, Technical and Operational 
Guidance Series Memorandum #1.1.1: Ambient Water Quality Standards and Guidance 
Values and Groundwater Effluent Limitations, 1998 (with updates), Class GA 
Groundwater Standards and Guidance Values.
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       Table 5-4 Positive Analytical Results for Groundwater Grab Samples
                        Former Roxy Cleaners Site

Sample ID:

Analyte   Date:

1,1,1,2-TETRACHLOROETHANE 5

1,1,2-TRICHLOROETHANE 1

1,1-DICHLOROETHENE 5

CIS-1,2-DICHLOROETHYLENE 5

TETRACHLOROETHYLENE (PCE) 5

TRANS-1,2-DICHLOROETHENE 5

TRICHLOROETHYLENE  (TCE) 5

VINYL CHLORIDE 2

Total CVOCs NA

  Key:

CVOCs =  chlorinated volatile organic compounds

µg/L =  micrograms per liter.

NA =  not applicable
ND =  not detected

U = not detected (method detection limit shown)

/Q = denotes field duplicate sample

1.1 Bold values denote positive detections.

12 Shaded and highlighted values exceed screening criteria.

Screening 

Criteria (1)

VOCs by Method SW8260B (µg/L)

1 New York State Department of Environmental Conservation, Technical and Operational 
Guidance Series Memorandum #1.1.1: Ambient Water Quality Standards and Guidance 
Values and Groundwater Effluent Limitations, 1998 (with updates), Class GA 
Groundwater Standards and Guidance Values.

GW-29B GW-30B GW-31B GW-32C GW-33C GW-34C GW-35C

10/27/11 10/27/11 10/27/11 10/27/11 10/24/11 10/27/11 10/27/11

0.08 U 0.08 U 0.08 U 0.08 U 3.5 0.08 U 0.08 U

0.08 U 0.08 U 0.08 U 0.08 U 1.3 0.08 U 0.08 U

0.1 U 0.1 U 0.1 U 0.1 U 8.4 0.1 U 0.1 U

28 61 J 1.3 0.05 U 3000 0.05 UJ 170 
1.5 1.2 0.14 U 0.14 U 44000 0.14 U 55 

0.07 U 0.07 U 0.07 U 0.07 U 44 0.07 U 2 
2.9 3.6 0.12 U 0.12 U 820 0.12 U 45 
27 26 J 3.3 0.16 U 540 0.16 U 37 
59 92 4.6 ND 48,417 ND 309
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       Table 5-5 Positive Analytical Results for Monitoring Well Groundwater Samples
                        Former Roxy Cleaners Site

Sample ID: MW-01 MW-01 MW-02 MW-02/Q MW-02 MW-02D MW-03 MW-03

Date: 06/28/11 11/03/11 06/29/11 06/29/11 11/03/11 11/03/11 06/29/11 11/03/11

Well Depth (feet): 24 24 24 24 24 50 24 24

VOCs by Method SW8260C (µg/L)

CIS-1,2-DICHLOROETHYLENE 5 2,600 J 2200  4800 5100 6800 4.3 140 290 
TETRACHLOROETHYLENE (PCE) 5 7,100 J 6100 140000 160000 190000 4.1 5.5 14 
TRANS-1,2-DICHLOROETHENE 5 3.5 U 7 U 35 U 35 U 350 U 0.07 U 1.4 0.7 U
TRICHLOROETHYLENE  (TCE) 5 2,700 J 2400 2300 2400 600 U 1.3 11 30 
VINYL CHLORIDE 2 380 380 1100 1100 800 U 0.16 U 110 210 
Total CVOCs NA 12,780 11,080 148,200 168,600 196,800 9.7 268 544
Metals by Method SW6010C (mg/L)

IRON 0.3 120 J -- 210 150 -- -- 12 --
Metals by Method SW7199 (mg/L)

FERROUS IRON NA 19 -- 9 11 -- -- 1.9 --

Anions by Method SW9056 (mg/L)

CHLORIDE 250000 120 -- 320 320 -- -- 440 --
NITRITE 1000 2.5 U -- 5.0 U 5.0 U -- -- 5.0 U --
NITRATE 10000 0.5 U -- 0.5 U 0.5 U -- -- 0.5 U --
SULFATE 250000 85 -- 68 66 -- -- 10 --
Anions by Standard Method 4500 S F (mg/L)

SULFIDE 50 2.0 U -- 12 12 -- -- 2.0 U --

Key:

CVOCs = chlorinated volatile organic compounds

J = estimated value

µg/L = micrograms per liter

mg/L = milligrams per liter

NA = not applicable

ND = not detected

U = not detected (lab reporting limit shown)

/Q = designates field duplicate sample

-- = not analyzed for this parameter

1.1 Bold values denote positive detections.

12 Shaded and highlighted values exceed screening criteria.

Analyte   

Screening 

Criteria (1)

1 New York State Department of Environmental Conservation, Technical and Operational 
Guidance Series Memorandum #1.1.1: Ambient Water Quality Standards and Guidance 
Values and Groundwater Effluent Limitations, 1998 (with updates), Class GA 
Groundwater Standards and Guidance Values.
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       Table 5-5 Positive Analytical Results for Monitoring Well Groundwater Samples
                        Former Roxy Cleaners Site

VOCs by Method SW8260C (µg/L)

CIS-1,2-DICHLOROETHYLENE 5
TETRACHLOROETHYLENE (PCE) 5
TRANS-1,2-DICHLOROETHENE 5
TRICHLOROETHYLENE  (TCE) 5
VINYL CHLORIDE 2
Total CVOCs NA
Metals by Method SW6010C (mg/L)

IRON 0.3
Metals by Method SW7199 (mg/L)

FERROUS IRON NA

Anions by Method SW9056 (mg/L)

CHLORIDE 250000
NITRITE 1000
NITRATE 10000
SULFATE 250000
Anions by Standard Method 4500 S F (mg/L)

SULFIDE 50

Key:

CVOCs = chlorinated volatile organic compounds

J = estimated value

µg/L = micrograms per liter

mg/L = milligrams per liter

NA = not applicable

ND = not detected

U = not detected (lab reporting limit shown)

/Q = designates field duplicate sample

-- = not analyzed for this parameter

1.1 Bold values denote positive detections.

12 Shaded and highlighted values exceed screening crit

Analyte   

Screening 

Criteria (1)

1 New York State Department of Environmental Conservation, Te
Guidance Series Memorandum #1.1.1: Ambient Water Quality Sta
Values and Groundwater Effluent Limitations, 1998 (with updates
Groundwater Standards and Guidance Values.

MW-04 MW-04 MW-05 MW-05/Q MW-06
06/28/11 11/04/11 11/03/11 11/03/11 11/03/11

24 24 25 25 25

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.14 U 17 J 0.14 U 0.14 U 0.14 U
0.07 U 0.07 U 0.07 U 0.07 U 0.07 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U
0.16 U 0.16 UJ 0.16 U 0.16 U 0.16 U

ND 17 ND ND ND

88 -- -- -- --

20 -- -- -- --

110 -- -- -- --
2.5 U -- -- -- --
0.5 U -- -- -- --
120 -- -- -- --

2.0 U -- -- -- --
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       Table 5-6 Microbioligical Analytical Results for Monitoring Well Groundwater Samples
                        Former Roxy Cleaners Site

Sample ID: MW-01 MW-02 MW-03 MW-04

Date: 06/28/11 06/29/11 06/29/11 06/28/11

Units: mg/L mg/L mg/L mg/L

Dechlorinating Bacteria

Dehalococcoides spp. 0.500 U 1.30 U 0.100 J 0.600 U

Functional Genes
tceA Reductase 0.500 U 1.30 U 0.400 U 0.600 U
bvcA Reductase 0.500 U 1.30 U 0.400 U 0.600 U
Vinyl chloride Reductase 0.500 U 1.30 U 0.400 U 0.600 U

Phylogenetic Group

Total Eubacteria 78.9 126 40500 19500
Key:

J = estimated value

mg/L = milligrams per liter

NA = not applicable

ND = not detected

U = not detected (lab reporting limit shown)

Analyte   
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       Table 5-7 Positive Analytical Results for Drain Water Samples
                        Former Roxy Cleaners

ID: Drain-01 Drain-02 Drain-03 Drain-05 Drain-06
Date: 06/16/11 06/16/11 06/16/11 10/26/11 10/26/11

VOCs by Method SW8260B (g/L)

BROMODICHLOROMETHANE 0.16 U 0.16 U 0.08 U 5.6 3.9 
CHLOROFORM 19 18 0.04 U 70 38 
CIS-1,2-DICHLOROETHYLENE 0.1 U 0.1 U 21 4.1 2.1 
TETRACHLOROETHYLENE (PCE) 0.28 U 0.28 U 93 30 14 
TRANS-1,3-DICHLOROPROPENE 0.24 U 0.24 U 0.12 U 0.12 U 3.1 
TRICHLOROETHYLENE  (TCE) 0.24 U 0.24 U 7.2 1.3 0.12 U
  Key:

µg/L = Micrograms per liter.

U = Not detected (lab reporting limit shown).

VOCs = Volatile organic compounds.

21 Bold values denote positive detections

Analyte   
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       Table 5-8 Positive Analytical Results for Drain Solid/Sediment Samples
                        Former Roxy Cleaners

Sample ID: SED-01
A B Date: 06/16/11

CIS-1,2-DICHLOROETHYLENE 0.25 500 0.018 

SOLIDS, PERCENT NA NA 60 

Key:

mg/kg = milligrams per kilogram

NA = criteria not available

VOCs = volatile organic compounds

0.3 bold values denote positive detections

77 Shaded and bolded cells exceed Subpart 375-6 Unrestricted Use Soil Cleanup Objectives.

2,500 Shaded and highlighted cells exceed Subpart 375-6 Commercial Restricted Use Soil Cleanup Objectives.

Screening Criteria (1)

Analyte   

A= Unrestricted use soil cleanup objectives.

B= Commercial restricted use soil cleanup objectives.

1 New York State Department of Environmental Conservation, 6 NYCRR Subpart 375-6 Soil Clean Up Objectives.

VOCs by Method SW8260B (mg/kg)

Percent Solids by Method A2540G (%)
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       Table 5-9 Positive Analytical Results for Soil Vapor Samples
                        Former Roxy Cleaners Site

Sample ID: SV-01C SV-02 SV-03 SV-04 SV-05 SV-06 SV-07 SV-08

Analyte   Date: 6/15/11 6/15/11 6/15/11 6/15/11 6/15/11 6/15/11 6/15/11 6/15/11

VOCs by Method TO-15 (µg/m3)

0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 3,100 0.15 U 13
3.4 7.1 4.3 0.12 U 16 1.2 U 0.12 U 1.2 U
1.0 3.5 1.4 0.12 U 5.5 1.2 U 0.12 U 1.2 U
0.97 0.13 U 0.13 U 0.13 U 0.13 U 1.3 U 0.13 U 1.3 U
30 21 32 0.50 36 1.1 U 0.11 U 9.1

0.81 2.8 1.3 0.14 U 5.1 1.4 U 0.14 U 1.4 U
37 290 200 18 330 220 13 79
1.1 8.7 12 0.36 15 13 0.093 U 0.93 U

0.27 U 0.27 U 4.2 0.27 U 0.27 U 2.7 U 0.27 U 2.7 U

7.5 86 49 0.081 U 15 9.8 0.081 U 9.3
0.43 0.15 U 0.15 U 0.15 U 0.15 U 48 0.15 U 1.5 U

2.5 55 110 0.14 U 23 92 0.14 U 32
0.87 0.11 U 0.71 1.3 1.2 1.1 U 0.96 1.1 U

25 49 17 3.9 1.9 460,000 23 5,500
1.2 11 6.5 0.15 U 7.3 1.5 U 0.15 U 1.5 U

2.5 2.5 2.3 2.8 2.4 2 U 2.8 2 U

6.7 8.7 13 4.6 18 3.6 U 3.4 3.6 U

0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 2.1 U 0.6 2.1 U

1.1 57 3.6 0.11 U 99 1.1 U 0.43 1.1 U

3.5 0.17 U 4.1 0.7 0.17 U 1.7 U 0.69 3.0
3.0 190 12 0.21 U 310 30 1.5 2.1 U

28 80 100 3.6 83 43 1.5 31
17 17 20 0.13 U 22 1.3 U 0.13 U 6.6
5.4 1.7 3.4 1.5 1.5 3.7 U 2.3 3.7 U

2.2 11 10 0.17 U 15 11 0.17 U 1.7 U

6.9 24 29 0.97 23 30 1.0 5.1
1.3 71 3.8 0.085 U 140 0.85 U 0.085 U 0.85 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 1.2 U 0.12 U 59
0.1 U 0.1 U 0.44 0.1 U 1.2 1 U 0.1 U 1 U

0.50 2.0 2.4 0.05 U 1.6 0.5 U 0.05 U 0.5 U

110 340 37 6.6 29 2,000,000 75 1,600
4.0 30 25 0.50 35 1.5 U 0.15 U 6.8
5.9 2,000 41 2.5 2,500 1,000 1.7 12

0.096 U 2.4 1.3 0.096 U 0.096 U 5,800 0.40 95
13 71 4.2 2.0 1.6 250,000 8.6 2,400
1.7 1.6 1.5 1.4 3.4 3.1 U 1.6 3.1 U

2.6 7.4 10 1.2 0.11 U 43,000 11 2,600
164 531 192 21 64 2,762,040 126 12,240
163 2,921 571 32 3,678 1,357 24 221

Key:

CVOCs = chlorinated volatile organic compounds

µg/m3 = micrograms per cubic meter

U = not detected (lab reporting limit shown)

Other VOCs = non-chlorinated volatile organic compounds

Notes:

21 Bold values denote positive detections

BROMODICHLOROMETHANE

DICHLORODIFLUOROMETHANE

ETHANOL

ETHYL ACETATE

ETHYLBENZENE

CYCLOHEXANE

CARBON DISULFIDE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

4-ETHYLTOLUENE
ACETONE
BENZENE

1,1-DICHLOROETHENE
1,2,4-TRIMETHYLBENZENE
1,3,5-TRIMETHYLBENZENE 
1,3-BUTADIENE
2-HEXANONE

O-XYLENE 

METHYLENE CHLORIDE

N-HEPTANE

PROPYLENE

STYRENE

ISOPROPANOL

CIS-1,2-DICHLOROETHYLENE

Other VOCs

TERT-BUTYL METHYL ETHER (MTBE)

TETRACHLOROETHYLENE (PCE)

TRICHLOROETHYLENE (TCE)

TRICHLOROFLUOROMETHANE

TETRAHYDROFURAN

TRANS-1,2-DICHLOROETHENE

TOLUENE

VINYL CHLORIDE

Total CVOCs

M AND P XYLENES

METHYL ETHYL KETONE 

METHYL ISOBUTYL KETONE 

N-HEXANE
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Table 5-10 Soil Vapor Intrusion Sampling Results
                   Former Roxy Cleaners Site

SAMPLE ID: 2401-SS 2401-IA01 2401-IA02 2401-OA
DATE SAMPLED: 12-Jan-12 12-Jan-12 12-Jan-12 12-Jan-12

TYPE: Sub-Slab Indoor Air Indoor Air Oudoor Air
Analyte

Volatile Organic Compounds by Method TO-15 (µg/m3)
Acetone 65  0.38 U 0.38 U 8 U

Benzene 10  6.2  6.9  0.62 

Benzyl	chloride 0.093 U 0.033 U 0.033 U 0.033 U

Bromodichloromethane 0.19 U 0.066 U 0.066 U 0.066 U

Bromoform 0.27 U 0.094 U 0.094 U 0.094 U

Bromomethane 0.37 U 0.13 U 0.13 U 0.13 U

1,3‐Butadiene 0.13 U 0.045 U 0.045 U 0.045 U

2‐Butanone	(MEK) 14  0.079 U 0.079 U 0.079 U

Carbon	Disulfide 64  0.031 U 0.031 U 0.031 U

Carbon	Tetrachloride 0.18 U 0.44  0.41  0.38 

Chlorobenzene 0.39 U 0.14 U 0.14 U 0.14 U

Chloroethane 0.72 J 0.052 U 0.052 U 0.052 U
Chloroform 1.7  0.35  0.35  0.062 U

Chloromethane 0.24 J 1.3  1.2  1.5 

Cyclohexane 2.4  3.2  3.5  0.12 U

Dibromochloromethane 0.2 U 0.072 U 0.072 U 0.072 U

1,2‐Dibromoethane	(Ethylene	Dibromide) 0.22 U 0.075 U 0.075 U 0.075 U

1,2‐Dichlorobenzene 0.31 U 0.11 U 0.11 U 0.11 U

1,3‐Dichlorobenzene 0.17 U 0.059 U 0.059 U 0.059 U

1,4‐Dichlorobenzene 0.16 U 0.055 U 0.055 U 0.055 U

Dichlorodifluoromethane	(Freon	12) 2.5  2.7  2.5  2.6 

1,1‐Dichloroethane 0.12 U 0.043 U 0.043 U 0.043 U

1,2‐Dichloroethane 0.14 U 0.048 U 0.048 U 0.048 U

1,1‐Dichloroethene 0.13 U 0.045 U 0.045 U 0.045 U

cis‐1,2‐Dichloroethylene 4.2  0.039 U 0.039 U 0.039 U

trans‐1,2‐Dichloroethene 5.4  0.047 U 0.047 U 0.047 U

1,2‐Dichloropropane 0.18 U 0.065 U 0.065 U 0.065 U

cis‐1,3‐Dichloropropene 0.091 U 0.032 U 0.032 U 0.032 U

trans‐1,3‐Dichloropropene 0.091 U 0.032 U 0.032 U 0.032 U

1,2‐Dichloro‐1,1,2,2‐tetrafluoroethane	(Freon	114) 0.53 U 0.19 U 0.19 U 0.19 U

1,4‐Dioxane 0.18 U 0.063 U 0.063 U 0.063 U

Ethanol 0.89 UJ 140  140  6.9 

Ethyl	Acetate 1.7  3  4  2.2 

Ethylbenzene 3.5  5.8  6.5  0.043 U

4‐Ethyltoluene 3.4  2.3  2.6  0.062 U

n‐Heptane 3.7  6  6.9  0.15 

Hexachlorobutadiene 0.38 U 0.13 U 0.13 U 0.13 U

n‐Hexane 0.31 U 18  21  0.11 U

2-Hexanone (MBK) 0.12 U 0.043 U 0.043 U 0.043 U
Isopropanol 0.15 U 4.7 4.4 0.052 U
Methyl tert-Butyl Ether (MTBE) 0.1 U 0.035 U 0.035 U 0.035 U
Methylene Chloride 0.44 U 2.7 2.8 2.5 
4-Methyl-2-pentanone (MIBK) 1.5 0.043 U 0.043 U 0.043 U
Naphthalene 0.73 0.71 0.69 0.099 U
Propylene 0.13 U 0.046 U 0.046 U 0.046 U
Styrene 0.52 0.033 U 0.033 U 0.033 U
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Table 5-10 Soil Vapor Intrusion Sampling Results
                   Former Roxy Cleaners Site

SAMPLE ID: 2401-SS 2401-IA01 2401-IA02 2401-OA
DATE SAMPLED: 12-Jan-12 12-Jan-12 12-Jan-12 12-Jan-12

TYPE: Sub-Slab Indoor Air Indoor Air Oudoor Air
Analyte

1,1,2,2-Tetrachloroethane 0.23 U 0.082 U 0.082 U 0.082 U
Tetrachloroethene 260 3.6 6.5 0.071 U
Tetrahydrofuran 0.49 J 0.61 0.61 0.13 
Toluene 14 34 38 0.8 
1,2,4-Trichlorobenzene 0.28 U 0.099 U 0.099 U 0.099 U
1,1,1-Trichloroethane 0.19 U 0.065 U 0.065 U 0.065 U
1,1,2-Trichloroethane 0.17 U 0.061 U 0.061 U 0.061 U
Trichloroethene 10 0.21 0.24 0.053 U
Trichlorofluoromethane (Freon 11) 1.1 1.3 1.4 1.5 
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) 0.26 U 0.56 0.57 0.55 
1,2,4-Trimethylbenzene 17 8.2 9.2 0.059 U
1,3,5-Trimethylbenzene 16 1.9 2.1 0.052 U
Vinyl Acetate 0.18 U 0.062 U 0.062 U 0.062 U
Vinyl Chloride 1.8 J 0.045 U 0.045 U 0.045 U
m&p-Xylene 8.1 21 24 0.079 U
o-Xylene 5.8 6.7 7.8 0.04 U

Key:
J = estimated value

µg/m3 = micrograms per cubic meter
U = not detected; method detection limit shown

Notes:
Sample collection performed using 6-liter SUMMA canisters over 24 hours.
Analysis performed by Con-Test Analytical Laboratory, East Longmeadow, MA.
Data validated by Ecology and Environment Engineering, P.C. - February 16, 2012
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Fate and Transport 
 
 
 
 
6.1 Introduction 
This section discusses the natural mechanisms that may result in or affect the 
migration of chemical compounds at the Roxy Site, as well as the chemical 
persistence and behavioral characteristics of those compounds.  This information 
is combined with site-specific data and observations to assess the extent of 
migration that has occurred.  
 
Chlorinated VOCs were identified as the compound class of concern based on 
historical use of the site as a dry cleaning facility and current and historical 
investigations conducted at the site.  Elevated VOC concentrations exceeding 
corresponding cleanup criteria were detected in subsurface soil, groundwater, and 
drain water samples collected during the current investigation.  Specifically, this 
section evaluates fate and transport of the most commonly detected chlorinated 
VOCs in the soil and groundwater at the site.  As presented in Section 5, the 
following findings are based on current sampling results: 
 
■ A majority of the contamination detected in subsurface soil samples was from 

chlorinated VOCs (PCE, TCE, cis-DCE, and vinyl chloride).  Twenty-six of 
the 52 samples exceed the unrestricted use SCO for at least one of these 
compounds, and one sample contained PCE at a concentration that exceeded 
the restricted commercial use SCO.  The highest total chlorinated VOC 
concentration was detected in the vadose zone, immediately south of the rear 
doors of the building (2,500 mg/kg at SB-01). 

 
■ Direct-push and temporary well groundwater grab samples were screened in 

the field using the Color-Tec screening method and a portion of the samples 
were sent to a laboratory for VOC analysis.  Chlorinated VOCs were detected 
in 22 of 52 groundwater grab samples screened using Color-Tec, and a 
majority of the detections were from the shallow overburden zone.  
Laboratory analysis confirmed that the primary contributors to the chlorinated 
VOC detections were PCE, TCE, cis-DCE, and vinyl chloride.  The highest 
total chlorinated VOC concentration, approximately 113,000 µg/L, was 
detected in a sample collected from the shallow overburden groundwater zone 
approximately 18 feet south of the rear overhead door (GW-08B).  In addition 
to chlorinated VOCs, other compounds were detected at concentrations that 
also exceeded NYSDEC Class GA standards or guidance values, but at much 
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lower concentrations than the primary chlorinated VOCs.  These other 
compounds included benzene, naphthalene, 1,1,2-trichloroethane, and 1,1-
dichloroethene. 

 
■ The results for two rounds of groundwater sampling of permanent monitoring 

wells confirmed the results of the groundwater grab sampling effort.  Four 
chlorinated VOCs (PCE, TCE, cis-DCE, and vinyl chloride) were detected in 
the groundwater samples at concentrations exceeding Class GA standards.  
The maximum total chlorinated VOC concentration, approximately 197,000 
µg/L, was detected in a sample collected from MW-02 near the back door of 
the facility.    

 
■ The lack of contamination identified on the western side of the City of Albany 

Water Board easement/access road indicates that the Roxy Site contamination 
is not impacting the Delaware Plaza businesses. 

 
■ Chlorinated VOCs were detected in some samples collected from drain lines 

and sumps at the facility, including three wastewater samples and one 
solid/sediment sample.  However, the concentrations detected were relatively 
low compared to the results for groundwater samples and did not indicate that 
an interior source of contamination was associated with these drains.  

 
■ Eight soil vapor samples were collected at or near the site.  Total chlorinated 

VOC concentrations ranged from 21 to nearly 2,800,000 µg/m3, with PCE and 
TCE comprising a majority of the totals.  The distribution of VOCs in soil 
vapor indicates that the contaminants have not migrated a significant distance. 

 
■ Vapor intrusion sampling performed at the adjacent building (154 Delaware 

Avenue) showed that PCE vapors have migrated to beneath the adjacent 
building and are a source of indoor air contamination.  However, according to 
NYSDOH guidance (NYSDOH 2006), the concentrations detected do not 
warrant immediate mitigation.  The sub-slab vapor concentration of PCE was 
260 µg/m3, and the maximum indoor air concentration was 6.5 µg/m3. 

 
6.2 Potential Sources of Contamination and Routes of 

Migration 
6.2.1 Source Areas 
As discussed in Sections 1.2.2 and 1.2.3, a variety of environmental concerns 
have been identified at the Roxy Site based on decades-long use of chlorinated 
solvent cleaners related to dry cleaning operations at this location.  According to 
Best Cleaners NY staff, past dry cleaning operations occurred in the southwest 
corner of the building, and wastewater was discharged to the sewer system via 
underground piping.  In addition, solvent-laden filters were typically washed off 
by staff approximately 5 to 20 feet outside the southern end of the building.  
Based on this information, a majority of sampling and investigation activities 
focused on the southern third of the building and the gravel-cover parking area 
that extends up to 100 feet south of the building.   
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Based on the distribution of chlorinated VOCs in environmental media tested 
during this investigation, the primary source area (defined as soil exceeding the 
restricted commercial use SCO for PCE of 150 mg/kg) appears to extend 
approximately 17 feet directly south of the back door area and is approximately 
30 feet wide (see Figure 6-1).  Based on the information gathered, it appears that 
the primary contaminant source was the result of incidental spills or dumping of 
waste solvents and/or cleaning and storage of used solvent filters outside the 
backdoor of the facility.  Very few internal sources of contamination were 
identified.  Some solvent wastes may have been disposed of in sanitary sewer 
lines via interior drains, but no significant source or leaching from drain lines was 
identified.  Based on subsurface soil sample results from SB-01 and SB-05, the 
depth of contamination in the primary source area is estimated to range between 
13 to 18 feet bgs (a couple of feet above to a couple of feet below the water table).  
The soil sample results from the Phase II ESA (H2H 2007) and the supplemental 
soil sampling conducted inside the Roxy building during this RI did not detect 
contamination exceeding the restricted commercial use SCOs beneath the 
building slab. 
 
As the chlorinated chemicals migrated downward through the vadose zone soil, 
the contamination appears to have spread outward horizontally to the surrounding 
area.  Based on the soil sample results, including the Phase II ESA results, a larger 
secondary area of soil contamination (an approximately 60-foot-wide by 55-foot-
long area defined as soil exceeding the unrestricted use SCO for PCE of 1.3 
mg/kg) is also present around the rear of the facility and underneath the building 
slab.  The depth of the secondary source area is approximately 20 feet bgs, as 
little to no contamination was identified below 20 feet bgs in soil borings.  This 
volume of material for the secondary area is approximately 26 times the volume 
of material present in the primary source area (66,000 cubic feet [ft3] vs. 2,550 
ft3).  Figure 6-2 presents the extent of soil and groundwater contamination 
beneath the site oriented along the estimated directions of groundwater flow 
(northwest and southeast). 
 
The variation in contaminant concentrations with depth supports the theory that 
the primary source of the site’s contamination is the area immediately south of the 
site building.  At the six soil boring locations closest to the backdoor (SB-01, SB-
02, SB-06,SB-07, SB-08, and SB-09), the highest levels of PCE and TCE 
contamination were detected in the samples immediately above the water table, 
while the highest levels of cis-DCE and vinyl chloride, common breakdown 
chemicals for PCE and TCE, were detected in shallower samples.  At the two 
sampling locations further from the primary source area (SB-03 and SB-04) and 
the two indoor locations farthest from the door (SB-12 and SB-15), very little 
contamination was detected in the shallow samples, and a majority of the 
contamination was detected in the few feet above the water table.  This 
information suggests that PCE (and possibly TCE) was released near the 
backdoor and began to spread out laterally as the contamination migrated 
vertically through the subsurface.  A majority of the PCE source material now 
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resides in the lower part of the vadose zone.  The lower concentration residual 
contamination is present in the shallow overburden and is degrading into daughter 
products.   
 
6.2.2 Potential Routes of Migration 
Natural and man-made mechanisms that can result in the migration of 
contaminants from their source areas include:  surface water flow, infiltration, 
groundwater flow, subsurface utilities, volatilization, and future construction 
activities.  The impacts of these mechanisms vary by source area and site-specific 
conditions.   
 
Surface Water Flow 
Surface water flow can facilitate the migration of contaminants if those 
contaminants are present at the surface or in surface soils.  The lateral migration 
of contaminants by surface water flow (e.g., storm water runoff) is not considered 
a major transport mechanism as a majority of the site is covered by the building 
and other paved surfaces and no surficial source of contamination was identified.  
No water bodies or ditches are present on the site.  The topography of the site is 
relatively flat.  Storm water drains collect storm water discharges from paved 
areas and direct the flow to storm water sewers along Delaware Avenue.  In the 
rear of the facility, storm water collects in depressions and evaporates or slowly 
infiltrates into the subsurface.  Therefore, surface water is not considered a 
significant contaminant migration pathway. 
 
Infiltration 
Contaminants disposed of at the surface as pure product, mixtures, or dissolved in 
water can infiltrate the unsaturated (vadose) zone and migrate through the soil 
column to groundwater.  Much of the Roxy Site is covered by the site building 
and paved surfaces; however, the gravel parking lot located on the south side of 
the building would allow infiltration to occur.  Based on the results of sampling 
performed during this and previous investigations, it appears infiltration was the 
main mechanism that allowed the vertical migration of chlorinated solvents 
downward to the groundwater table.  A majority of the site contamination is 
currently located in the overburden at or immediately above the water table, with 
lower level contamination found closer to the surface.  Infiltration appears to have 
been an important route of migration for contamination in the past; however, 
since chlorinated solvents are no longer used at the site, it is not expected to be a 
significant route of additional contaminant migration now or in the future.  
 
Groundwater Flow 
Overburden groundwater flow would be expected to allow both vertical and 
lateral migration of water-soluble contaminants located within the saturated zone, 
as well as contaminants that migrate into the saturated zone from the overlying 
unsaturated zone.  Groundwater flow is considered to be a significant transport 
mechanism for contaminants that are water soluble and that have lesser sorbing 
characteristics.  Migration via groundwater flow can allow contaminants to travel 
significant distances from their source area.   
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It appears that chlorinated contamination migrated downward through the 
overburden to the water table, creating a zone of contamination at the soil-water 
interface at approximately 15 feet bgs.  The solubilities of chlorinated VOCs are 
not considered high in general; however, they are significantly higher than the 
groundwater standards for chlorinated VOCs.  Therefore, chlorinated VOCs can 
be transported latterly via groundwater flow in concentrations that would continue 
to exceed standards.  The contaminated soils at the water table provide a constant 
source of dissolved-phase contaminants. 
 
A groundwater mound near the southwest corner of the site building appears to be 
creating a groundwater divide at the site, with groundwater on the northern half of 
the site flowing to the northwest and groundwater on the southern half of the site 
flowing to the southeast.  As a majority of contamination at the site appears to be 
on the southern portion of the site, a majority of dissolved-phase groundwater 
contamination is expected to migrate southeastward, away from the site.     
 
In lieu of site-specific hydrogeologic data, the rate of chlorinated contamination 
migration was estimated based on the extent of chlorinated contamination in 
groundwater over time.  The leading edge of the chlorinated VOC plume depicted 
on Figure 5-3 appears to have traveled approximately 85 feet southwest of the 
primary source area (MW-02 area).  Based on the limited historical operations 
information that is available, it is unknown when dry cleaning operations began at 
the site.  The site building was constructed in 1958, but according to aerial 
photographic information discussed in the Phase I investigation report, the area 
appeared to be more built up by 1974.  For calculation purposes, it is assumed 
Roxy Dry Cleaners and the associated chlorinated spill began in 1974.  The 
shorter duration provides a faster and, therefore, more conservative estimation of 
the contaminant migration velocity.  As such, the spill is estimated to be 38 years 
old and have a contaminant velocity of approximately 2.2 feet per year.   
 
The transport of aqueous-phase organic contaminants in overburden groundwater 
is dependent on chemical properties of the contaminants and the physical features 
of the aquifer.  Based on a simplified form of the advection-dispersion equation 
(describing the spread of a contaminant as it moves through groundwater), the 
following methodology accounts for the physical contaminant movement in a 
homogeneous porous medium in one direction, but does not account for 
degradation or transformation (Walton 1984).  This method accounts for sorption 
(i.e., the process whereby dissolved matter is removed or immobilized in or onto 
the soil matrix of a porous medium).   
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Groundwater seepage velocity:  
n

Ki
v   

 
This equation is based on Darcy’s Law and is dependent upon the physical 
properties of the aquifer, whereby: 

 
K = hydraulic conductivity 
i = hydraulic gradient 
n = effective porosity 

 
Groundwater contaminant plumes typically travel slower than the average 
groundwater velocity if dispersion is neglected.  The following equation accounts 
for the fact that sorption causes reduction in advection by a factor of R times:   
 
Retardation factor:   R = 1 + ( Pd / n) (Kd) 
 
This equation is based on the advection-dispersion equation, whereby: 
 

Pd = bulk dry density of porous media 
Kd = distribution coefficient 

 
Distribution coefficient:   ococd fKK   

 
This coefficient is generally site specific and depends on the structure and 
chemical composition of the soil, whereby: 

 
Koc = octanol-carbon partition coefficient (chemical-specific values available 

in literature); the ratio of a chemical’s concentration in the octanol 
phase to its concentration in the water phase 

foc = mass fraction of organic carbon 
   
According to groundwater samples collected from MW-03 and GW-30B, a 
majority of contamination at the leading edge appears to consist of cis-DCE and 
vinyl chloride.  The chemical-specific values for the octanol-carbon partition 
coefficients (Koc) for cis-DCE is 42 and for vinyl chloride is 56 (Fetter 1994).  
According to published values, the estimated average soil bulk dry density for silt 
and clay is 1.6 megagrams per cubic meter (Holtz and Kovacs 1981) and the 
average porosity (n) for clay is 0.47 (Fetter 1994).  Technical Administrative and 
Guidance Memorandum (TAGM) 4046 assumes a mass fraction of organic 
carbon (foc) for primary water-bearing soils of 1% (or 0.01).  As such, the 
approximate retardation factor for cis-DCE is 2.4 and the retardation factor for 
vinyl chloride is 2.9.  Assuming an average contaminant velocity of 2.2 feet per 
year, the corresponding groundwater flow rate would range from 5.3 to 6.4 feet 
per year across the southern portion of the site. 
 
Based on the groundwater contours prepared for the June and October 2011 
monitoring events, the average groundwater gradient (i) across the southern half 
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of the site is 0.02 foot per foot.  With an average groundwater flow rate of 5.9 feet 
per year and a porosity of 0.47, the horizontal hydraulic conductivity is estimated 
to be 0.38 feet per day (which appears slightly high for clay and more typical of 
silt or glacial till). 
 
Utility Corridors 
Utility corridors can provide a transport mechanism for contaminants that seep, 
leak, or sift into utility structures or the bedding surrounding the utility.  Based on 
previous investigation findings and the site walkover, below-ground utilities 
appear to be present in the alleyway on the east side of the building and along the 
north side of the building, with all utilities running northward toward Delaware 
Avenue.  It is unknown if all the building’s floor drains and the piping associated 
with the blowdown tank are connected to the observed utility lines or if they 
discharge somewhere else.  It appears possible that utility corridors may have 
been a route of migration for chlorinated contamination it the past, especially in 
regard to the contamination identified on the northern side of the building.  
However, since (1) chlorinated solvents are no longer used at the site, (2) no 
significant contaminant sources were identified in or near drain lines, and (3) the 
depth to overburden groundwater at the site appears to be below the utility 
corridors, contaminant migration along utilities does not appear to be a concern at 
this site. 
 
Volatilization (Indoor Air/Vapor Intrusion) 
VOC contamination in soil and groundwater can migrate above the groundwater 
table in the form of vapor.  Preferential migration pathways can occur at utility 
beddings, building slabs, and footers, etc., with ultimate migration to the ambient 
air at the ground surface or building interiors.  The migration of VOCs is less 
predictable than groundwater migration due to subsurface heterogeneities and the 
presence of subsurface structures.  Volatilization was confirmed by the detection 
of site-related contaminants in soil vapor and indoor air.  While detected 
concentrations were well below applicable Occupational Safety and Health 
Administration (OSHA) permissible exposure limits, the PCE concentrations in 
sub-slab vapor and indoor air in the building adjacent to the site fall into the 
“monitor/mitigate” category of NYSDOH’s decision matrix for evaluating soil 
vapor intrusion. 
 
Future Construction Activities 
The site appears fully developed, with paved and gravel parking areas 
surrounding the single-story brick building to the north, west, and south.  To 
EEEPC’s knowledge, there are no plans for construction activities at the site.  
However, excavations or construction activities in the contaminant source area 
could bring contaminated subsurface material to the surface and expose it to other 
transport mechanisms such as surface water flow. 
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6.3 Contaminant Persistence and Behavioral 
Characteristics 

In general, chemical compounds of a similar chemical type behave similarly in the 
environment.  However, because a chemical’s behavior is dependent on its physical 
and chemical properties as well as prevailing environmental conditions (e.g., such as 
the presence of bacteria, pH variations, and oxidation-reduction conditions), 
significant differences in behavior of chemical compounds may be observed.  Water 
solubility is a critical property affecting the environmental transport of a chemical:  
highly soluble chemicals can be rapidly leached from soil and are generally more 
mobile in groundwater or surface water that comes in contact with the contaminated 
soil.  A compound’s volatilization rate out of the water depends on its vapor pressure 
and water solubility:  highly water-soluble compounds generally have lower 
volatilization rates from water than compounds with low water solubility.  Vapor 
pressure and Henry’s Law constants are measures of volatilization behavior.   
 
Based on historic site operations and the concentrations detected in environmental 
media, PCE and its daughter products (TCE, cis-DCE, and vinyl chloride) are the 
primary contaminants of concern at this site.  The following discussion is based on 
published information on the chemical classes and specific chemicals at the site.  
The information presented below is derived from toxicological profiles prepared 
by the Agency for Toxic Substances and Disease Registry (ATSDR 1996, 1997a, 
1997b, 2006). 
 
VOCs 
Chlorinated compounds (primarily PCE and, to a lesser extent, TCE) were 
commonly used in the dry cleaning industry for their ability to dissolve and 
remove stains without damaging natural or man-made fibers.  The cis-DCE and 
vinyl chloride contamination detected at the site is believed to have formed from 
the anaerobic biodegradation of PCE and TCE.  TCE may have been present in 
the original source and also may have resulted from anaerobic degradation of 
PCE. 
 
Chlorinated compounds have a relatively light to moderate molecular weight and 
are more soluble in water than heavier semivolatile compounds.  Solubility 
measurements range from 150 mg/L for PCE to 3,500 mg/L for cis-DCE.  These 
compounds tend to have high volatilization rates and do not sorb to soil or other 
organic material at a high rate.  As a result, the migration of these compounds via 
groundwater can be significant (especially with cis-DCE and vinyl chloride).   
 
Tetrachloroethene (PCE).  PCE is a manufactured chemical that is widely used 
as a chemical intermediate, for metal-degreasing, and in dry cleaning.  PCE was 
first commercially produced in the United States in 1925 using acetylene and 
chlorine, but by 1975 only one U.S. plant was using this process because of the 
high cost of acetylene.  Currently, the majority of PCE produced in the United 
States is made by direct chlorination of certain hydrocarbons or oxychlorination. 
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Because of its ability to dissolve a variety of organic compounds (fats, greases, 
waxes, and oils) without damaging natural or man-made fibers, PCE was widely 
used by the dry cleaning industry.  However, due to the increasing popularity of 
wash- and-wear fabrics and its identification as a potential carcinogen, the 
demand for PCE as a dry cleaning solvent has steadily declined.  PCE is the 
second most commonly detected chlorinated solvent identified at National 
Priority Listed sites.  PCE volatilizes fairly quickly, has moderate mobility in 
soils, but has relatively lower solubility in water. 
 
Trichloroethene (TCE).  TCE is widely used as a cleaning solvent and degreaser 
in the automotive and aerospace industries, and has also been used as an 
ingredient in rubber, dyes, glue, paint, and water-proofing materials, as well as in 
the dry cleaning industry.  TCE is currently produced using a single-step 
oxychlorination process with ethylene dichloride that produces both TCE and 
PCE.  
 
TCE was introduced as a dry cleaning solvent in the 1930s and has been primarily 
used as a dry-side pre-cleaning or spotting agent and in water repellent agents.  
However, due to the identification of TCE as a probable carcinogen, its demand 
as a dry cleaning solvent has steadily declined.  TCE is the most commonly 
detected chlorinated solvent identified at National Priority Listed sites.  TCE 
volatizes quickly, has moderate mobility in soils and water, and once it reaches 
subsurface environments, it is relatively persistent.   
 
1,2-Dicholoroethene (1,2-DCE).  1,2-DCE is primarily used as a chemical 
intermediate, and can also be used as a solvent for waxes, resins, dyes, lacquers, 
fats, and polymers.  It can exist as either one of two geometric isomers, cis or 
trans, but is often used as a mixture of the two.  The cis isomer more commonly 
forms than the trans isomer from the reductive dechlorination of PCE and TCE.  
1,2-DCE is produced by the direct chlorination of acetylene or by a technique 
involving the dehydrochlorination of l,l,2-trichloroethane.  1,2-DCE is also a 
breakdown product of PCE and TCE.  1,2-DCE volatizes very quickly, is highly 
mobile in water, and has an even higher mobility in soil. 
 
Vinyl Chloride.  Vinyl chloride is primarily used in the production of PVC and a 
few copolymers, and is also a breakdown product of 1,2-DCE.  It is typically a 
gas at room temperature, but can exist as a liquid under pressure or low 
temperatures.  Vinyl chloride is unique compared to other chlorinated solvents in 
that it is one of only two compounds whose liquid density is less than that of 
water.  Vinyl chloride is highly toxic, flammable and a known carcinogen.  Vinyl 
chloride volatizes quickly and has high mobility in both soil and water. 
 
Biodegradation of Chlorinated Solvents   
Native microorganisms in the subsurface are capable of degrading a variety of 
chlorinated solvents, including PCE and TCE.  These chlorinated aliphatic 
hydrocarbons may undergo biodegradation under three different circumstances: 
intentional use as an electron acceptor; intentional use as an electron donor; or 
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through co-metabolism, where degradation of the chlorinated organic occurs but 
provides no benefit to the microorganism.  Any or all of these processes may 
occur at a site based on the microbiological and geochemical conditions present; 
however, the predominant and most important process for degradation of 
chlorinated VOCs is their use as electron acceptors.  When used by 
microorganisms in this way, a chlorine atom is removed and replaced with a 
hydrogen atom.  This process of reductive dechlorination occurs by sequential 
dechlorination from PCE to TCE to DCE to vinyl chloride to ethene.  This 
sequence may be interrupted, depending on site-specific conditions.  Other 
electron acceptors may also be used by anaerobic microorganisms, including:  
oxygen, nitrate, ferric iron, sulfate, and carbon dioxide 
 
To evaluate this process, EEEPC collected field and laboratory data to compare to 
benchmark criteria.  Using the EPA’s Technical Protocol for Evaluating Natural 
Attenuation of Chlorinated Solvents in Ground Water (EPA 1998) as a guide, 
EEEPC evaluated the presence of daughter products (cis-DCE and vinyl 
chloride), oxygen, nitrate, ferrous/total iron, sulfate, sulfide, chloride, pH, and 
ORP in the source area well and determined that there is limited evidence of 
anaerobic biodegradation.  In addition, microbiological analytical results were 
evaluated.  While other bacteria are capable of utilizing PCE and TCE, 
Dehalococcoides are the only bacterial group that has been identified as capable 
of complete reductive dechlorination of PCE to ethene.  Therefore, the abundance 
of Dehalococcoides can be used as an indicator of the potential for reductive 
dechlorination to occur.  At the Roxy Site, Dehalococcoides counts were non-
detect to 0.1 cells/mL.  Benchmark values provided by Microbial Insights used to 
understand whether the biomass levels are significant are: 
 
■ Low:  Less than 100 cells/mL; 
■ Moderate: 1,000 to 10,000 cells/mL; and 
■ High: greater than 100,000 cells/mL. 
 
Therefore, there is a low population of Dehalococcoides present at this site with a 
low potential for reductive dechlorination. 
 
The total eubacteria test that was performed targets universal regions of bacterial 
16S rRNA genes to provide a broad index of total bacterial biomass, because 
species other than Dehalococcoides are capable of biodegrading chlorinated 
VOCs.  However, the total eubacteria biomass in the primary part of the Roxy 
Site groundwater plume was also low. 
 
Microbial Insights quantified the functional genes responsible for dechlorination 
of specific compounds.  The DHC test targets Dehalococcoides-specific 
sequences of the 16S rRNA gene, which is present in all bacteria.  The functional 
gene TCE R-Dase (tceA) is found in Dehalococcoides strains 195 and FL2 and 
catalyzes the dechlorination of TCE to vinyl chloride.  The functional gene BAV1 
R-Dase (bvcA) is present in strain Bav1, which is known to catalyze the direct 
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dechlorination of vinyl chloride (Microbial Insights 2012).  In all cases, the Roxy 
Site groundwater samples did not contain any of the functional genes.   
 
Based on the results of this analysis, it appears that reductive dechlorination of 
PCE and TCE is occurring, especially in the shallow portion of the vadose zone, 
based on the presence of daughter products cis-DCE and vinyl chloride.  
However, based on the geochemical and microbiological results, it appears that 
this process is slow, incomplete, and likely not an effective means of reducing 
contaminant concentrations to regulatory levels within an acceptable time period. 
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Qualitative Human Health Risk 
Evaluation 
 
 
 
 
Section 5 summarizes the contaminants that were detected in drains, subsurface 
soil, groundwater, soil vapor, and air at the site.  The data summary tables 
provided in Section 5 show that chlorinated VOCs were present in some of the 
environmental samples collected at the site and identify those with concentrations 
that exceed New York State regulatory standards and guidance values.  Although 
these regulatory criteria were developed to be protective of health, the mere 
presence of environmental contamination at concentrations higher than these 
values does not necessarily pose an actual risk to human health.  
 
For contamination to pose a human health risk, both of the following conditions 
must be true:  
 
■ There must be a complete pathway of exposure from the contamination to 

human receptors; and 
 
■ The magnitude of a receptors’ exposure to contamination must be sufficient to 

cause an adverse health effect. 
 
If there is no complete exposure pathway, there is no risk associated with the 
contamination.  If a complete pathway exists, but the magnitude of the receptor’s 
exposure is low, the associated risk may not be significant.  Both factors need to 
be considered when evaluating potential human health risks posed by site 
contamination. 
 
To help elucidate conditions at the site as they relate to potential human health 
impacts, a conceptual site model (CSM) for exposure assessment was developed 
(see Figure 7-1).  The CSM helps to identify routes of exposure and possible 
populations that may be affected by site contamination.   
 
Two populations are considered for this assessment:  current site workers and 
occasional visitors to the site.  As shown in the CSM, a number of exposure 
pathways were considered for this assessment, including: 
 
■ Exposure to soils via ingestion, dermal contact, and inhalation of particulates;  
 
■ Exposure to groundwater via ingestion;  
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■ Exposure to drain water and solids/sediment via ingestion and dermal contact; 

and 
 
■ Exposure to contaminants via inhalation of vapors migrating to indoor air. 
 
For soil at the Roxy Site, the chemicals of potential concern were identified by 
comparing the concentration of each chemical detected in soil with the applicable 
NYSDEC SCOs provided in 6 NYCRR Subpart 375-6.8.  The soil sample results 
indicate that subsurface soils have been impacted by previous site operations (see 
Section 5.2).  However, the entire site is generally covered by barriers (roadways, 
paved parking areas, or buildings with concrete floors), thus eliminating direct 
contact with contaminated soils from further consideration. 
 
The groundwater sample results indicate that contamination is present in 
groundwater beneath the site (see Section 5.3).  However, potable water for the 
site and surrounding community is supplied by the local municipality (Town of 
Bethlehem Water District Number 1) and treated prior to distribution.  The 
primary source of water for this district is a surface water reservoir.  Two 
groundwater wells and interconnections with the city of Albany and town of 
Guilderland supply additional resources.  A search of water wells in the town of 
Bethlehem (NYSDEC n.d.) identified 31 registered wells, the closest of which is 
1.5 miles south of the site.  Thus, direct exposure to groundwater is not a 
complete exposure pathway and is eliminated from further consideration. 
 
The solid/sediment samples collected from drain pipes at the site were considered 
to be surface soils for the purpose of this assessment and evaluated using SCOs.  
While the sample results indicate that drain water and solid/sediment are 
contaminated (see Section 5.4), the level of contamination is very small and it is 
unlikely that receptors will contact this material for a prolonged exposure.  
Therefore, drain water and solid/sediment exposure pathways are not considered 
complete and thus are eliminated from further consideration. 
 
While direct exposure to groundwater and soils are not expected, inhalation of 
vapors emanating from these sources could be a complete exposure pathway.  
Vapor intrusion occurs when groundwater and/or soil contaminants vaporize and 
rise up through cracks, gaps, or pores in soil and foundations into structures.  Site 
workers and visitors could be exposed to these vapors via inhalation of indoor air.  
A sub-slab and soil vapor assessment was performed at the Roxy Site during the 
2007 Phase II investigation to determine whether vapor-phase VOCs are present 
at foundation level.  During this RI, additional soil vapor and sub-slab vapor 
samples were collected in and around the Roxy Site building in addition to indoor 
air samples collected at the adjacent building.  The soil vapor and indoor air 
sample results were evaluated against the response actions presented in the 
NYSDOH 2006 Guidance for Evaluating Soil Vapor Intrusion in the State of New 
York.  Based on the concentrations of PCE in the indoor air and sub-slab samples, 
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mitigation of the Roxy Site building is recommended to minimize vapor intrusion 
exposure, while the adjacent building falls into the “monitor/mitigate” category. 
 
In conclusion, the CSM (see Figure 7-1) presents the exposure pathways and 
receptors considered in this qualitative assessment.  As outlined in the CSM, site 
visitors and workers are not expected to directly contact groundwater, soils, or 
drain water and sediments.  Thus, the potential for adverse health effects due to 
direct exposure to these media is eliminated from further consideration.  The only 
complete exposure pathway at the Roxy Site is the inhalation of indoor air, which 
may contain vapors emitted from contaminated subsurface soil and groundwater.  
Current and previous indoor air and sub-slab vapor data suggest that vapor 
intrusion is occurring at both the Roxy site and the adjacent building at 154 
Delaware Avenue.  Under existing conditions, it is possible that site workers in 
both buildings could potentially be exposed by inhalation of vapors; however, the 
concerns regarding site visitors (customers or trespassers) is much less due to the 
short duration of exposure.  Based on soil vapor sample results from near the Key 
Bank and Hannaford Grocery buildings west of the site, vapor intrusion into these 
structures is unlikely to be occurring.   
 
 



Figure 7-1 Conceptual Site Model for Exposure Assessment, Former Roxy Cleaners Site, Delmar, New York

Site Visitor Site Worker

Dermal Absorption Not complete Not complete

Ingestion Not complete Not complete

Dermal Absorption Not complete Not complete

Ingestion Not complete Not complete

Volatalizaton Indoor Air Inhalation Complete Complete

Groundwater Ingestion Not complete Not complete

Migration to 
Subsurface soils Indoor Air Inhalation Complete Complete

Ingestion Not complete Not complete

Dermal Absorption Not complete Not complete

Particulate Inhalation Not complete Not complete

Notes:
Complete - Denotes complete exposure pathway
Not complete -  Denotes incomplete exposure pathway
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Product/Waste Spills 
and Leaks
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Summary and Conclusions 
 
 
 
 
8.1 Project Summary 
 
Summary of Site Investigation 
EEEPC of Lancaster, New York, completed an RI at the Former Roxy Cleaners 
Site for the NYSDEC Division of Environmental Remediation under State 
Superfund Contract Work Assignment D004435-24.  The tasks associated with 
the Roxy Site RI activities included a scoping session and site reconnaissance; 
records review; a subsurface soil sampling program; groundwater monitoring well 
installation and groundwater sampling programs; a drain sampling program; soil 
vapor and indoor air sampling programs; surveying and mapping programs; IDW 
management; and report preparation.  The investigation began in May 2011 with 
the site reconnaissance, and four field efforts were performed in June 2011, 
October 2011, January 2012, and June 2012.   
 
Analytical services were provided by Con-Test Analytical Laboratory of East 
Longmeadow, Massachusetts; Microseeps, Inc., of Pittsburgh, Pennsylvania; and 
Microbial Insights of Rockford, Tennessee.  Data validation was performed by 
EEEPC.  Drilling and excavation services were provided by Aztech Technologies 
of Balston Spa, New York.  Popli Design Group of Penfield, New York, provided 
the pre-fieldwork surveying services, while EEEPC provided the survey of 
sampling locations during the investigation.  MC Environmental Services, Inc., of 
Queensbury, New York, provided waste handling services. 
 
8.2 Nature and Extent of Contamination 
The following is a summary of the investigations conducted and the contaminants 
of concern detected at the site. 
 
8.2.1 Subsurface Soil 
The overburden encountered at the site is fairly uniform and consistent with the 
regional model of unconsolidated glaciofluvial and glaciolacustrine deposits.  
Three stratigraphic units were identified at the site:  fill material, dry to moist 
brown clay, and a moist to wet gray clay.  The fill material consists of 2 to 4 feet 
of tightly packed sandy gravel covering the surface of the site.  Below the fill 
material is grayish brown, dense, lean clay with moderate plasticity, which is up 
to approximately 14 feet thick.  This unit generally appeared dry in the field and 
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created a perched water zone above in the overlying fill.  Beginning at about 15 
feet bgs, another clay layer was encountered that extends to at least 50 feet bgs.  
This unit consisted of brownish gray, lean clay that also had a medium plasticity 
but was softer and appeared in the field to be saturated.   
 
This report refers to the fill material and uppermost portion of the brown clay unit 
(0 to 5 feet bgs) as the shallow overburden/perched groundwater zone, although 
this zone is not consistently saturated.  The brown clay unit to a depth of 
approximately 15 feet appears to be unsaturated and is referred to herein as the 
overburden vadose zone.  The deeper wet gray clay unit is referred to as the 
saturated overburden zone. 
 
A total of 52 subsurface soil samples were collected during the two phases of 
fieldwork to characterize the horizontal and vertical extent of soil contamination 
at the site.  The overburden thickness at the site is unknown but exceeds 50 feet, 
since bedrock was not encountered at any of the borehole locations.  Two to six 
soil samples were collected from each borehole in each major soil type 
encountered and in areas of elevated PID readings.  Soil samples were collected 
from three general subsurface intervals at the site:  13 samples from the shallow 
overburden/ perched zone (0 to 5 feet bgs); 32 samples from the overburden 
vadose zone between the perched and the saturated zones (5 to 16 feet bgs); and 
seven samples from the saturated overburden (16 to 35 feet bgs).   
 
All soil samples were submitted to the laboratory for VOC (Method 8260C) and 
percent solids analysis.  The following summarizes the analytical results: 
 
■ Results confirm the presence of VOCs of concern in the soil, with four 

chlorinated VOCs (PCE, TCE, cis-DCE, and vinyl chloride) detected in the 
soil samples at concentrations that exceeded the unrestricted use SCOs in 
multiple samples.  One subsurface soil sample collected at a depth of 16 feet 
near the back door of the facility contained PCE at a concentration that 
exceeded the restricted commercial use SCO (2,500 mg/kg).  The PCE 
concentration of another subsurface soil sample collected approximately 25 
feet away from the back door at a depth of 14.5 feet was at the threshold of the 
restricted commercial use SCO (150 mg/kg).  Acetone was also found in one 
sample at a concentration well below the restricted commercial use SCO, but 
slightly above the unrestricted use SCO. 

 
■ Thirteen soil samples were collected in the shallow overburden/perched 

groundwater zone, and three of the samples contained VOCs at concentrations 
that exceeded unrestricted use SCOs but not restricted commercial use SCOs.  
The total chlorinated VOC concentrations in this zone ranged from ND to 42 
mg/kg.  The highest levels of contaminations were typically found in the 
samples closest to the rear doors of the Roxy Site building.  

 
■ Thirty-two soil samples were collected in the overburden vadose zone, and 23 

of the samples contained VOCs at concentrations that exceeded the 
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unrestricted use SCOs.  One sample contained PCE at a concentration (2,500 
mg/kg) that also exceeded the restricted commercial use SCO, and another 
sample contained PCE at a concentration at the limit of the restricted 
commercial use SCO.  The total chlorinated VOC concentrations in samples 
from this zone ranged from 0.003 to 2,500 mg/kg.  The highest concentrations 
of contaminants were detected in samples collected near the backdoor of the 
facility, within a few feet of the water table. 

 
■ Seven soil samples were collected in the saturated overburden zone, but PCE 

was the only VOC detected in this zone.  Although three of the samples 
contained PCE, none of the detected concentrations exceeded either the 
unrestricted or restricted commercial SCOs for PCE.   

 
8.2.2 Groundwater   
A total of 63 groundwater samples were collected during this investigation, 45 
samples from direct-push grab samples, seven samples from four pairs of 
temporary wells, and 11 samples from seven permanent monitoring wells 
installed at the site.  In general, groundwater samples were collected from three 
zones at the site:  a perched aquifer approximately 0 to 4 feet bgs; shallow 
overburden groundwater from15 to 25 feet bgs; and deeper overburden 
groundwater from depths below 25 feet bgs. 
 
The direct-push and temporary monitoring well groundwater samples were 
analyzed in the field using the Color-Tec screening method to (1) quickly 
determine whether chlorinated compounds were present to assist with delineation 
of the horizontal and vertical extent of the plume and (2) help with the placement 
of permanent monitoring wells at the site to confirm the results of the grab 
sampling effort.  Approximately 30% of the Color-Tec samples were also 
submitted for VOC analysis to allow for verification and quantification of the 
Color-Tec field screening results.  All permanent monitoring well groundwater 
samples were submitted for VOC analysis, and the groundwater samples from 
first field effort were also submitted for additional analyses to aid with evaluation 
of the reductive dechlorination process.  The following summarizes the analytical 
results: 
 
■ Four of the seven groundwater samples collected from the temporary wells 

contained chlorinated VOCs as determined using the Color-Tec screening 
method.  Five VOCs (benzene, cis-DCE, naphthalene, TCE, and vinyl 
chloride) were detected in the three groundwater samples sent to the 
laboratory at concentrations that exceeded NYSDEC Class GA standards.  
However, these temporary wells were not within the source area and the 
detected concentrations were low compared to other groundwater samples 
collected at the site.   

 
■ A total of 45 direct-push groundwater grab samples were collected and 

analyzed using the Color-Tec screening method, and chlorinated VOCs were 
detected in 18 of the samples.  Seven VOCs were detected at concentrations 
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exceeding NYSDEC Class GA standards in the 13 grab samples sent to the 
laboratory for VOC analysis.  Of the seven detected VOCs, five of the 
primary chlorinated VOCs (PCE, TCE, cis-DCE, trans-DCE, and vinyl 
chloride) were detected at the greatest frequency and at the highest 
concentrations.  The highest levels of contamination were generally found in 
the shallow overburden zone, with approximately 113,000 µg/L of total 
chlorinated VOCs identified approximately 18 feet south of the back door of 
the facility (GW-08B).   

 
■ Two rounds of groundwater samples were collected from the permanent 

monitoring wells installed at the site:  four samples in June 2011and seven 
samples in October 2011.  Six of the seven wells are screened in the shallow 
overburden zone (15 to 25 feet bgs), and one well is screened in the deeper 
overburden groundwater zone (40 to 50 feet bgs).  All groundwater samples 
were submitted to the laboratory for VOC analysis, with the four groundwater 
samples from June 2011 were also submitted for additional geochemical and 
microbiological analyses.  Four VOCs (PCE, TCE, cis-DCE, and vinyl 
chloride) were detected in the groundwater samples at concentrations that 
exceeded NYSDEC Class GA standards or guidance values.  The highest level 
of total chlorinated VOCs detected in groundwater was approximately 
197,000 µg/L, which was detected in MW-02, located near the back door of 
the facility. 

 
■ Geochemical and microbiological analyses of groundwater samples indicated 

that there is limited potential for anaerobic biodegradation to occur; however, 
the presence of PCE and TCE daughter products (cis-DCE and vinyl chloride) 
indicate that reductive dechlorination is occurring, but likely not at a rate 
acceptable for site remediation. 

 
8.2.3 Drain Samples 
A total of five wastewater samples and one solid/sediment sample were collected 
from six drains and one sump identified at the site.  All of the samples were 
submitted to the laboratory for VOC analysis.  Six VOCs were detected in the 
drain water samples, with a maximum total chlorinated VOC concentration of 120 
µg/L detected in the floor drain in the boiler room.  In addition to PCE, TCE, and 
cis-DCE, the disinfection by-products bromodichloromethane and chloroform 
were also detected in some drains.  Only one VOC (cis-DCE) was detected in the 
solid sample collected from the sump in the southwest interior corner of the 
facility, and the concentration was below the unrestricted use SCO.    
 
8.2.4 Soil Vapor and Indoor Air Samples 
A total of 37 VOCs were detected in the eight soil vapor samples collected in the 
vicinity of the site building.  Total chlorinated VOCs ranged from 21 to 
approximately 2,762,040 µg/m3 in these samples, with PCE being the largest 
contributor to the totals.  Although a majority of the total VOCs were chlorinated 
compounds, a few petroleum-related compounds were also detected, with the 
highest concentrations generally located in areas of high vehicle traffic.     
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Vapor intrusion sampling was performed at the 154 Delaware Avenue building in 
January 2012 to provide additional analytical data to evaluate potential exposure 
concerns identified during the Phase II investigation in March 2009.  A total of 28 
compounds totaling 520 µg/m3 of VOCs were detected in the sub-slab sample, 
260 µg/m3 of which was PCE.  The maximum PCE concentration in indoor air 
samples was 6.5 µg/m3.  According to the Guidance for Evaluating Soil Vapor 
Intrusion in the State of New York (NYSDOH 2006), the 154 Delaware Avenue 
building falls into the “monitor/mitigate” category based on these PCE 
concentrations.  The May 2009 indoor air assessment (H2H 2009) indicated that 
mitigation of vapor intrusion at the Roxy site building is recommended based on 
the high concentrations of PCE and TCE detected in sub-slab vapor samples 
collected beneath that building. 
 
8.3 Fate and Transport 
8.3.1 Source Areas 
A variety of environmental concerns have been identified at the Roxy Site as a 
result of historical use of chlorinated solvent cleaners related to dry cleaning 
operations at this location, possibly for several decades.  Focusing on the 
subsurface soil data collected during this investigation, the highest levels of PCE 
and TCE contamination are found in soil samples located closest to the back door 
of the facility and immediately above the water table.  As such, the primary 
source area (approximately defined as soil concentrations exceeding 150 mg/kg 
PCE) appears to extend the width of the building and at approximately 17 feet 
south of the south wall (see Figure 6-1).  This appears to confirm the information 
that solvent-laden filters were typically washed off by staff approximately 5 to 20 
feet outside the south end of the building.  The depth of contamination for this 
primary source area appears to extend a couple of feet below the top of the water 
table.  The highest level of contamination was detected at a depth of 
approximately 16 feet, just above the water table.  The concentrations of PCE and 
TCE increase with depth in the primary source area, and the concentrations of cis-
DCE and vinyl chloride generally decrease with depth.  This indicates that PCE 
and TCE infiltrated the soil and migrated downward, and as they did, they 
degraded into their daughter products.  The relative lack of PCE and TCE in the 
shallowest soil samples indicate that disposal/dumping stopped long enough ago 
for the solvent to migrate downward and for the residual to degrade.  The soil 
sample results from the Phase II soil boring and the supplemental soil sampling 
conducted inside the Roxy building did not detect contamination exceeding the 
restricted commercial use SCOs beneath the building slab. 
 
It appears that as the chlorinated solvents migrated downward through the vadose 
zone, the contamination spread out horizontally to the surrounding area, resulting 
in a larger secondary area of soil contamination (approximately defined as soil 
concentrations exceeding 1.3 mg/kg PCE).  The depth of this secondary source 
area is expected to extend to approximately 20 feet bgs, as little to no 
contamination was identified below 20 feet bgs.  The volume of contaminated soil 
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comprising the secondary area is approximately 26 times the volume of material 
present in the primary source area.   
 
Chlorinated VOCs were detected in drain and sump samples, indicating that 
wastewater containing solvents was likely discharged to the sanitary sewer at one 
time.  However, the current concentrations are relatively low and do not indicate 
that a current source is present in these interior features.  Dry cleaning operations 
were unlikely to have ever been performed in the boiler room attached to the rear 
of the main building.  However, the presence of PCE, TCE, and cis-DCE in the 
floor drain in the boiler room suggests that waste solvent, spent filters, or raw 
material may have been stored in this room at one time. 
  
8.3.2 Routes of Migration 
Natural and man-made mechanisms that can result in the migration of 
contaminants from their source areas include:  surface water flow, infiltration, 
groundwater flow, subsurface utilities, volatilization, and future construction 
activities.  Each mechanism is summarized below:  
 
■ Surface water flow by lateral migration is not considered a major transport 

mechanism since the majority of the site is relatively flat and covered by the 
building and other paved surfaces, and no surface water bodies or ditches are 
present at the site.   

 
■ Infiltration involves the movement of pure product and water-soluble 

compounds downward through the vadose zone to the groundwater table.  At 
the Roxy Site, the site building and paved surfaces cover a majority of the 
site; however, the gravel parking lot located around the southern portion of the 
building can allow infiltration to occur.  Infiltration appears to have been the 
main mechanism that allowed chlorinated solvent contamination to migrate 
downward through the soil column and to the groundwater table in the past.  
Since chlorinated solvents are no longer used at the site, infiltration is no 
longer expected to be a significant route of additional contaminant migration 
in the future, except for residual levels of contaminants that remain sorbed to 
the soil particles.  

 
■ Overburden groundwater flow allows both vertical and lateral migration of 

water-soluble contaminants located within the saturated zone.  Groundwater 
flow is typically considered to be a significant transport mechanism for 
chlorinated VOC contamination, as the constituents are soluble in water at 
concentrations that exceed regulatory levels.  This typically allows the 
contaminants to travel significant distances from their source area.  However, 
contaminant migration rates in groundwater at this site are low due to the high 
clay content of the soil.  Contaminant migration rates were estimated to be 
approximately 2.2 feet per year. 

 
■ Based on the two groundwater contour maps developed for the site, a 

groundwater mound near the southwest corner of the site building appears to 
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be creating a groundwater divide at the site, with groundwater on the northern 
half of the site flowing to the northwest and groundwater on the southern half 
of the site flowing to the southeast.  As a majority of contamination at the site 
appears to be on the southern portion of the site, it appears that groundwater 
contamination is migrating southeastward across the site.   

 
■ Utility corridors can provide a transport mechanism for contaminants.  There 

are no known underground utilities located directly within the source area; 
however, Albany Water Board water transmission lines are located beneath 
the roadway on the west side of the site.  Because these utilities are likely 
installed above the groundwater table and positively pressured, migration of 
contaminants in groundwater toward these utility lines is not a concern.  
However, the utility bedding can be a migratory pathway for organic vapors in 
the soil.  Underground utilities are present on the north side of the site 
building and in the alleyway running along the east side of the building.  It is 
unknown if the floor drains inside the building and the blowdown tank piping 
outside the southeast corner of the building are directly connected to the utility 
lines, but no other sumps or drywells have been identified.  Soil vapor and 
groundwater samples collected on the north and east sides of the buildings 
suggest that the utility lines are not currently significant sources of 
environmental contamination. 

 
■ VOC contamination in soil and groundwater can migrate above the 

groundwater table in the form of vapor.  Preferential migration pathways can 
occur at utility beddings, building slabs and footers, etc., with ultimate 
migration to the ambient air at the ground surface or building interiors.  
Volatilization of site contamination was confirmed by soil vapor and indoor 
air sampling.   

 
■ Future remodeling of the building or construction activities occurring at the 

site could contribute to contaminant migration by directly exposing 
contaminated soil to the surface. 

 
8.4 Qualitative Human Health Risk Evaluation 
Chlorinated VOCs have been identified as the chemicals of potential concern 
based on site operations as a dry cleaner and their presence in environmental 
media tested at the site.  Current and potential future exposure pathways were 
evaluated to assess the potential for human exposure risks.  For contamination to 
pose a human health risk, there must be a complete pathway of exposure to the 
contamination, and the magnitude of the exposure to contamination must be 
sufficient to cause an adverse health effect. 
 
A CSM was developed for the site to help to identify routes of exposure and  
populations that may be affected by site contamination.  Two populations (current 
site workers and occasional visitors to the site) were considered for this 
assessment.  Exposure pathways considered for this assessment include: 
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■ Exposure to soils via ingestion, dermal contact, and inhalation of particulates;  
 
■ Exposure to groundwater via ingestion;  
 
■ Exposure to drain water and solids/sediment via ingestion and dermal contact; 

and 
 
■ Exposure to contaminants via inhalation of vapors migrating to indoor air. 
 
Based on the results of this evaluation, workers and site visitors are not expected 
to directly contact groundwater, soils, or drain water/solids.  Thus, the potential 
for adverse health effects due to direct exposure to these media is eliminated from 
further consideration.  The only complete exposure pathway at the site is the 
inhalation of indoor air that may contain vapors emitted from contaminated 
subsurface soil or groundwater.  Current and previous indoor air sample data 
suggest that vapor intrusion is potentially a problem at both the Roxy Site 
building and the adjacent building at 154 Delaware Avenue.  Under existing site 
conditions, it is possible that site workers in both buildings could potentially be 
exposed to contaminants via inhalation of vapors, while exposure to site visitors 
(customers or trespassers) is less of a concern due to the short duration of 
exposure. 
 
8.5 Conclusions and Recommendations 
 
Conclusions 
 
■ Chlorinated VOCs (PCE, TCE, cis-DCE, and vinyl chloride) are present in 

subsurface soil at concentrations exceeding unrestricted use SCOs.  PCE was 
also detected in the primary source area at a concentration that exceeded the 
restricted commercial use SCO.   

 
■ The same chlorinated VOCs detected in soil are also present in groundwater at 

elevated concentrations exceeding NYSDEC Class GA groundwater 
standards.  The level of PCE in one source area well was 38,000 times greater 
than the standard.  In addition, lower levels of other VOCs were detected in 
groundwater grab samples. 

 
■ PCE and TCE are the primary contaminants of concern and the source 

material found at the Roxy Site.  PCE is a common dry cleaning chemical 
because of its ability to dissolve a variety of organic compounds without 
damaging clothing fibers, while TCE is used as a dry-side pre-cleaning or 
spotting agent.  A few other VOCs were also identified at the site, most of 
which are breakdown products of PCE and TCE (such as cis-DEC and vinyl 
chloride).  Both cis-DCE and vinyl chloride are highly mobile in both soil and 
water and are commonly found near the leading edges of chlorinated 
groundwater plumes. 
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■ The primary source area for contamination at the site is defined as soil 
exceeding the restricted commercial use SCO for PCE of 150 mg/kg.  This is 
the area within approximately 17 feet south of the Roxy building’s back doors 
and approximately 30 feet wide; the highest levels of both soil and 
groundwater contamination are found in this area.  This data is consistent with 
historical information that past dry cleaning operations occurred in the 
southwest corner of the building and solvent-laden filters were typically 
washed off by staff outside the southern end of the building.   

 
■ As the chlorinated solvents migrated downward through the vadose zone of 

the soil column to the groundwater table, contamination appears to have 
spread outward horizontally to the surrounding area.  This resulted in soil 
contamination exceeding the unrestricted use SCO for PCE of 1.3 mg/kg in an 
area approximately 60 feet wide, 55 feet long, and 20 feet deep, including 
approximately 15 feet of the southern end of the Roxy building and extending 
to, and possible beyond, the western edge of the adjacent building.   

 
■ The highest concentrations of cis-DCE and vinyl chloride were generally 

detected in shallow subsurface soil samples near the source area or in 
groundwater near the leading edge of the groundwater plume.  This data is 
consistent with the idea that both of these compounds are breakdown daughter 
products of PCE and TCE and that disposal of PCE and TCE at the surface 
ceased long enough ago for the source to have infiltrated and leave behind the 
residual daughter products. 

 
■ The limited amount of contamination found on the northern half of the site 

indicates that dry cleaning activities and solvent spills generally did not occur 
in this portion of the building.  The lower levels of contamination found in 
these areas likely resulted from past disposal of wastes in sanitary sewer lines 
and/or migration along utility corridors.  However, underground utilities, 
drains, and sumps do not appear to be a significant current source of 
contamination. 

 
■ The lack of contamination identified on the western side of the City of Albany 

Water Board easement/access road indicates that the Roxy Site contamination 
is not impacting the Delaware Plaza businesses.   

 
■ The clay lithology of the overburden appears to have limited the vertical and 

lateral migration of water-soluble contaminants, as contamination has traveled 
only approximately 85 feet from the source area in the past 40 or more years.  
Based on the estimated contaminant migration rate of about 2.2 feet per year, 
it is estimated that it will take 15 to 20 years for the leading edge of the 
groundwater plume to travel beyond the 154 Delaware Avenue property. 

 
■ Site workers and visitors are not expected to directly contact groundwater, 

soils, or drain water/solids at the Roxy Site.  Therefore, contamination in these 
media are not expected to directly impact human health at the site.   
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■ The only complete exposure pathway at the Roxy Site is the potential for 

inhalation of contaminated vapors emitted from contaminated subsurface soil 
and groundwater.  Current and previous indoor air data suggests vapor 
intrusion could pose a health concern to workers at both the Roxy Site 
building and the adjacent building at 154 Delaware Avenue.  Site visitors 
(customers or trespassers) do not appear to be in danger due to the short 
duration of exposure. 

 
Recommendations for Future Work 
 
■ If the remedial goal is determined to be cleanup of soil to the Part 375 

unrestricted use SCOs, then additional subsurface soil sampling should be 
performed to define the full extent of soil contamination, including beneath 
the adjacent building to the east.  However, the majority of the contaminant 
mass, including that exceeding Part 375 restricted commercial use SCOs, 
within the soil has been defined. 

 
■ In order to mitigate the intrusion of organic vapors into the Roxy Site 

building, installation of a sub-slab depressurization system (SSDS) is 
recommended.  An SSDS should include suction points in the south half of the 
building.  The system would serve to reduce both vapor intrusion and the 
contaminant mass present in the subsurface.  SSDS installation could occur as 
an interim remedial measure or be included in the final remedial design for the 
site. 

 
■ Based on the potential for PCE vapor intrusion into the building at 154 

Delaware Avenue, installation of an SSDS in this building is also 
recommended.  The analytical results for sub-slab vapor and indoor air for this 
building were in NYSDOH’s “monitor/mitigate” category.  Until such time 
that subsurface source contamination is removed, the assessment for this 
building is unlikely to change and continued sampling would be required.  An 
SSDS could be installed as an interim remedial measure with only periodic 
post-construction monitoring. 

 
■ A companion feasibility study report will address the primary contaminant 

sources identified in this RI and provide recommendations for applicable 
remedial alternatives. 

 
 



 

 
02:002699-0024-02-B3561 9-1 
R_Roxy_Cleaners_Phase I RI_Report.docx-7/25/2012 

  
 

 
 
 
References 
 
 
 
 
Agency for Toxic Substance and Disease Registry (ATSDR).  August 1996.  

Toxicological Profile for 1,2-Dichloroethene.  Available online at: 
http://www.atsdr.cdc.gov/toxprofiles/TP.asp?id=464&tid=82. 

 
__________.  September 1997a.  Toxicological Profile for Tetrachloroethylene.  

Available online at:  
http://www.atsdr.cdc.gov/toxprofiles/TP.asp?id=265&tid=48.   

 
__________.  September 1997b.  Toxicological Profile for Trichloroethylene.  

Available online at:  
http://www.atsdr.cdc.gov/toxprofiles/TP.asp?id=173&tid=30.   

 
__________.  July 2006.  Toxicological Profile for Vinyl Chloride.  Available 

online at: http://www.atsdr.cdc.gov/toxprofiles/TP.asp?id=282&tid=51 
 
Ecology and Environment Engineering, P.C. (EEEPC).  2011a (June).  Field 

Sampling Plan, Former Roxy Cleaners Site, Site No. 401058, Delmar, 
Albany County, New York.  Lancaster, New York. 

 
__________.  2011b (April).  Master Quality Assurance Project Plan (QAPP) for 

New York State Department of Environmental Conservation Projects, 
Lancaster, New York. 

 
__________.  2012 (June).  Former Roxy Cleaners Supplemental Soil Sampling 

Work Plan, prepared for the New York State Department of 
Environmental Conservation, Albany, New York. 

 
Fetter, C.W.  1994.  Applied Hydrogeology, Third Edition, Macmillan College 

Publishing Company, New York, New York. 
 
H2H Associates, LLC.  2007.  Phase II Environmental Assessment, 156 Delaware 

Avenue Site, Delmar, Albany County, New York, prepared for Martin, 
Shudt, Wallace, DiLorenzo and Johnson, LLP, Troy, New York.  

 

9 

http://www.atsdr.cdc.gov/toxprofiles/TP.asp?id=464&tid=82
http://www.atsdr.cdc.gov/toxprofiles/TP.asp?id=265&tid=48
http://www.atsdr.cdc.gov/toxprofiles/TP.asp?id=173&tid=30
http://www.atsdr.cdc.gov/toxprofiles/TP.asp?id=282&tid=51


 
 

10.  References 
 

 
02:002699-0024-02-B3561 9-2 
R_Roxy_Cleaners_Phase I RI_Report.docx-7/25/2012 

__________.  May 2009.  Sub-Slab Vapor and Indoor Air Monitoring Results, A 
Lot I Delmar, Inc., 154 and 156  Delaware Avenue, Delmar, Albany, 
County, New York 12054. 

 
Holtz, Robert D. and William D. Kovacs.  1981.  An Introduction to Geotechnical 

Engineering, Prentice Hall, Inc., Englewood Cliffs, New Jersey. 
 
Isachsen, Y.W.,  et al.  1991.  Geology of New York, New York State Museum, 

Albany, New York. 
 
Linn, Bill, and Kristin Mixell.  2002.  Reported Leaks, Spills and Discharges at 

Florida Drycleaning Sites.  State Coalition for Remediation of 
Drycleaners.  Available online at:  
http://www.drycleancoalition.org/download/leaks/. 

 
Meyerhoff, G.G. 1956.  Penetration Tests and Bearing Capacity of Cohesionless 

Soils, in ASCE Journal of Geotechnical Engineering, 82(1), 866/1-866/19. 
 
Microbial Insights.  2012.  Reductive Dechlorination, website:  

http://www.microbe.com/census-applications/reductive-
dechlorination.html  

 
Microsoft Corporation.  2009.  Aerial Imagery: Microsoft Virtual Earth Aerial©. 
 
National Weather Service.  2010.  2010 Annual Climatological report for Albany, 

NY.  Available online at:  
http://www.weather.gov/climate/index.php?wfo=aly 

 
New York State Department of Environmental Conservation (NYSDEC).  n.d.   

Water well information for Bethlehem, New York.  Available online at:  
(http://www.dec.ny.gov/cfmx/extapps/WaterWell/index.cfm?StartRow=1
&fips_code=36001&city=BETHLEHEM&SearchCountyResult=1. 

 
__________.  1998.  Ambient Water Quality Standards and Guidance Values and 

Groundwater Effluent Limitations.  Division of Water, Albany, New York.  
 
__________.  2006.  Recommended Soil Cleanup Objectives, presented in 6 

NYCRR Subpart 375-6.8. 
 
New York State Department of Health (NYSDOH).  October 2006.  Guidance for 

Evaluating Soil Vapor Intrusion in the State of New York.  Bureau of 
Environmental Exposure Investigation, Troy, New York. 

 
New York State Department of State.  2011.  Coastal Fish and Wildlife Rating 

Form, Normans Kill.  Available online at:  
http://www.dos.ny.gov/communitieswaterfronts/consistency/Habitats/Hud
sonRiver/Normans%20Kill.pdf  

http://www.drycleancoalition.org/download/leaks/
http://www.microbe.com/census-applications/reductive-dechlorination.html
http://www.microbe.com/census-applications/reductive-dechlorination.html
http://www.weather.gov/climate/index.php?wfo=aly
http://www.dec.ny.gov/cfmx/extapps/WaterWell/index.cfm?StartRow=1&fips_code=36001&city=BETHLEHEM&SearchCountyResult=1
http://www.dec.ny.gov/cfmx/extapps/WaterWell/index.cfm?StartRow=1&fips_code=36001&city=BETHLEHEM&SearchCountyResult=1
http://www.dos.ny.gov/communitieswaterfronts/consistency/Habitats/HudsonRiver/Normans%20Kill.pdf
http://www.dos.ny.gov/communitieswaterfronts/consistency/Habitats/HudsonRiver/Normans%20Kill.pdf


 
 

10.  References 
 

 
02:002699-0024-02-B3561 9-3 
R_Roxy_Cleaners_Phase I RI_Report.docx-7/25/2012 

 
Spectrum Environmental Associates, Inc. (Spectrum).  October 2006.  Phase I 

Environmental Site Assessment, Best Cleaners, 156 Delaware Avenue, 
Delmar, New York.  Prepared for Martin, Shudt, Wallace, DiLorenzo and 
Johnson, LLP, Troy, New York. 

 
United States Department of Agriculture Soil Conservation Service (USDA SCS).  

1992.  Soil Survey of Albany County, New York.   
 
United States Environmental Protection Agency (EPA).  January 1995.  

Compilation of Air Pollutant Emission Factors, Volume 1: Stationary 
Point and Area Sources, AP 42, Fifth Edition.  Available online at: 
http://www.epa.gov/ttnchie1/ap42 /. 

 
__________.  September 1998.  Technical Protocol for Evaluating Natural 

Attenuation of Chlorinated Solvents in Ground Water, EPA/600/R-98/128.  
Office of Research and Development, Washington, D.C. 

 
Waller, R.M.  1983.  Groundwater Potential of the Capital District Buried-Valley 

Deposits, in Bedrock Topography and Glacial Deposits of the Colonie 
Channel between Saratoga Lake and Coeymans, New York.  Map and 
Chart Series No. 37, New York State Museum, Albany, New York 

 
Walton, W.C.  1984.  Practical Aspects of Groundwater Modeling:  Flow, Mass 

and Heat Transport, and Subsidence, National Water Well Association. 

http://www.epa.gov/ttnchie1/ap42%20/


 

 
02:002699-0024-02-B3561 A-1 
R_Roxy_Cleaners_Phase I RI_Report.docx-7/25/2012 

  
 

 
 
 
Photographic Log 
 
 
 
 
 

A 



Former Roxy Cleaners Site Photos, May and June 2011 

                                              1 

  
North side of drycleaner (right building).  View to the southeast. 

 
West side of drycleaner.  View to the south. 

 

  
Alleyway between buildings with rubber membrane.  Gas meter in 

right foreground.  Drycleaner on the right.  View to the south. 
South side of drycleaner with boiler room on the right.  View to 

the north. 

 
 

Blow-down tank at southeast corner of building.  View to the 
southwest. 

Northern drain standpipe alleyway adjacent to drycleaner 
building.  View to the west. 



Former Roxy Cleaners Site Photos, May and June 2011 

                                              2 

 

  
Interior of boiler room at southeast corner of drycleaners.  

Compressors on left, steam boiler on right, and hot water tank in 
rear. 

 

Sample locations Drain-01 (cast iron), Drain-02 (PVC), and SED-
01 located inside sump vault. 

 

  
Sample location Drain-03 at base of steam boiler. 

 
Sump vault in southwest corner of the drycleaner building, 

beneath diamond-metal plate under washing machines. 



Former Roxy Cleaners Site Photos, May and June 2011 

                                              3 

  
Southern drain standpipe in alleyway adjacent to three interior 

drain covers on east side of drycleaner building.  View to the north. 
Three interior drains (Drain-04, -05, and -06) on east side of 

drycleaner building. View to the south. 
 



Former Roxy Cleaners Site Temporary Wells, June 2011 
 

                                              1 

 

 
 

Exclusion zone around Foremost drill rig installing temporary wells. 

 

 
 

Air monitoring during temporary well installation. 

 

 
 

TW-01S and TW-01D, view south 

 

 
 

TW-02S and TW-02D, view east 

 

 
 

TW-03S and TW-03D, view south 

 

 
 

TW-04S and TW-04D, view north 

 



Former Roxy Cleaners Site Groundwater Wells, June 2011 

                                              1 

 

 
 

GW-01, view northwest 
 

 

 
 

GW-02, view east 

 

 
 

GW-03, view southeast 
 

 

 
 

GW-04, view east 

 

 
 

GW-05, view east 

 

 
 

GW-06, view northeast 
 

 
 



Former Roxy Cleaners Site Groundwater Wells, June 2011 

                                              2 

 
 

 
 

GW-07, view east 

 

 
 

GW-08, view north 
 

 
 

GW-09, view north 

 

 
 

GW-10, view north 
 

 
 

GW-11, view north 

 

 
 

GW-12, view north 

 
 



Former Roxy Cleaners Site Groundwater Wells, June 2011 
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GW-13, view west 

 

 
 

GW-14, view north 
 

 
 

GW-15, view north 

 

 
 

GW-16, view north 

 

 
 

GW-17, view north 

 

 
 

GW-18, view west 
 
 



Former Roxy Cleaners Site Groundwater Wells, June 2011 
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GW-19, view north 

 

 
 

GW-20, view north 

 

 
 

GW-21, view north 

 

 
 

GW-22, view northwest 

 

 
 

GW-23, view east 

 

 
 

GW-24, view north 
 
 



Former Roxy Cleaners Site Groundwater Wells, June 2011 

                                              5 

 
 

 

 
 

GW-25, view west 

 

 
 

GW-26, view north 
 

 
 

GW-27, view north 

 

 
 

Color-Tec field testing 
 

 
 

66-DT Geoprobe Rig 

 
 

 
 

 



Former Roxy Cleaners Site Soil Vapor Testing, June 2011 

                                              1 

 

 
 

Initial attempt for SV-01, view west 

 

 
 

Actual sample location of SV-01, view south 

 

 
 

SV-02, view south 

 

 
 

SV-03, view south 
 

 
 

SV-04, view northwest 

 

 
 

SV-05, view west 
 
 
 



Former Roxy Cleaners Site Soil Vapor Testing, June 2011 

                                              2 

 

 
 

SV-06, view east 

 

 
 

SV-07, view north 
 

 
 

SV-08, view north 

 

 
 

Surface leak detection test using helium and an MGD 2002 
Multi-Gas Detector. 
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Color-Tec Field Data Forms 
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Well Development Logs 
 
 
 
 
 

D 



 
 

WELL DEVELOPMENT RECORD 

Site Name: Former Roxy Cleaners  Well ID: MW-01 
Project Number: 002699.ID24  Date: May 16-17, 2011 

Location: Delmar, New York  Diameter (inches): 2 

Initial Water Level (ft below TOIC): 2.72  Final Water Level (ft below TOIC): Dry 

Initial Well Depth (ft below TOIC): 23.32  Final Well Depth (ft below TOIC): 23.32 

Initial Casing Volume (gallons): 3.3  3x Static Casing Volume (gallons): 9.9 

Description of development equipment and technique: Surge and pump with 12-V centrifugal pump 

 
 
 

Time 

Total Volume Removed 

pH 

Temperat
ure 
(°C) 

Conductivi
ty 

(mS/cm) 
Turbidity 

(NTU) 
Water 
Level 

(ft TOIC) Comments Gallons 
No. of 

Volumes 
1441 0 0 6.94 13.41 1.083 >1000   

1444 2.5 0.8 6.26 13.63 1.140 >1000   

1448 5.0 1.5 6.15 14.06 1.097 >1000   

1453 7.5 2.3 6.44 13.31 1.139 >1000   

1501 10.0 3.0 6.77 13.71 1.014 >1000   

1507 11.5 3.5 6.94 14.26 0.970 >1000  Purged Dry will resume on 
6/17/11 

0820 0/11.5 3.5 7.33 12.83 1.216 >1000   

0823 2.5/14 4.2 6.58 12.74 1.240 >1000   

0825 5.0/16.5 5.0 7.11 12.24 1.295 >1000   

0828 7.5/19 5.8 6.52 12.28 1.003 >1000   

0830 9.0/20.5 6.2 6.65 12.68 1.028 >1000  Purged dry, firm bottom 

         

         

         

         

         

         

         

         

         

 
Personnel: Brian Cervi, Jim Mays  Date: May 16-17, 2011 
     
 



 
 

WELL DEVELOPMENT RECORD 

Site Name: Former Roxy Cleaners  Well ID: MW-02 
Project Number: 002699.ID24  Date: May 16-17, 2011 

Location: Delmar, New York  Diameter (inches): 2 

Initial Water Level (ft below TOIC): 3.70  Final Water Level (ft below TOIC): Dry 

Initial Well Depth (ft below TOIC): 23.90  Final Well Depth (ft below TOIC): 23.90 

Initial Casing Volume (gallons): 3.2  3x Static Casing Volume (gallons): 9.6 

Description of development equipment and technique: Surge and pump with 12-V centrifugal pump 

 
 
 

Time 

Total Volume Removed 

pH 

Temperat
ure 
(°C) 

Conductivi
ty 

(mS/cm) 
Turbidity 

(NTU) 
Water 
Level 

(ft TOIC) Comments Gallons 
No. of 

Volumes 
1630 0 0.0 7.82 16.51 1.290 >1000   

1632 2.5 0.8 7.35 15.16 1.362 >1000   

1635 5.0 1.6 7.15 15.13 1.521 >1000   

1638 7.5 2.3 7.26 14.82 1.214 >1000   

1641 9.0 2.8 7.61 14.87 0.993 >1000  Purged dry will resume on 
6/17/11 

0857 0/9 2.8 7.64 14.63 1.220 >1000   

0900 2.5/11.5 3.6 7.20 14.16 1.527 >1000   

0902 5/14 4.4 6.93 14.13 1.636 >1000   

0904 7.5/16.5 5.2 7.35 14.46 1.194 >1000   

0906 9/18 5.6 7.46 14.97 1.098 >1000  Purged dry, firm bottom 

         

         

         

         

         

         

         

         

         

         

 
Personnel: Brian Cervi, Jim Mays  Date: May 16-17, 2011 
     
 



 
 

WELL DEVELOPMENT RECORD 

Site Name: Former Roxy Cleaners  Well ID: MW-2D 
Project Number: 002699.ID24  Date: Oct 27-28, 2011 

Location: Delmar, New York  Diameter (inches): 2 

Initial Water Level (ft below TOIC): 15.02  Final Water Level (ft below TOIC): Dry 

Initial Well Depth (ft below TOIC): 47.9  Final Well Depth (ft below TOIC): 47.9 

Initial Casing Volume (gallons): 5.3  3x Static Casing Volume (gallons): 15.9 

Description of development equipment and technique: Surge and pump with 12-V centrifugal pump 

 
 
 

Time 

Total Volume Removed 

pH 

Temperat
ure 
(°C) 

Conductivi
ty 

(mS/cm) 
Turbidity 

(NTU) 
Water 
Level 

(ft TOIC) Comments Gallons 
No. of 

Volumes 
1255 0 0 7.9 13.7  >1000  Conductivity meter did not 
1325 2.5 0.5 7.99 14.0  >1000  function. 
1350 5 0.9 7.9 12.8  >1000   

1407 7 1.3 7.9 13.0  >1000   

1450 11 2.1 8.01 12.9  >1000   

1458 12 2.3 8.00 12.9  >1000  Purged dry, will resume after 
well recharges 

0930 0/12 2.3 7.89 12.4  >1000  10/28/2011 

0938 2/14 2.6 7.86 12.7  >1000   

0953 4/16 3.0 7.6 12.1  >1000   

0956 5/17 3.2 8.0 14.2  >1000   

         
         
         
         
         
         
         
         
         
         

 
Personnel: B.Chiasera  Date: October 27-28, 2011 
     
 



 
 

WELL DEVELOPMENT RECORD 

Site Name: Former Roxy Cleaners  Well ID: MW-03 

Project Number: 002699.ID24  Date: May 16-17, 2011 

Location: Delmar, New York  Diameter (inches): 2 

Initial Water Level (ft below TOIC): 3.85  Final Water Level (ft below TOIC): Dry 

Initial Well Depth (ft below TOIC): 23.84  Final Well Depth (ft below TOIC): 23.84 

Initial Casing Volume (gallons): 3.2  3x Static Casing Volume (gallons): 9.6 

Description of development equipment and technique: Surge and pump with 12-V centrifugal pump 

 
 
 

Time 

Total Volume Removed 

pH 

Temperat
ure 
(°C) 

Conductivi
ty 

(µS/cm) 
Turbidity 

(NTU) 
Water 
Level 

(ft TOIC) Comments Gallons 
No. of 

Volumes 

1550 0 0 7.38 12.82  >1000   

1553 2.5 0.8 6.97 13.21  >1000   

1557 5.0 1.6 7.02 13.89  >1000   

1604 7.5 2.3 7.12 13.33  >1000   

1611 9.5 3.0 7.24 14.55  >1000  Purged dry will resume on 
6/17/11 

0800 0/9.5 3.0 6.79 13.39  >1000   

0802 2.5/12 3.8 6.36 12.03  >1000  Observed slight sheen 

0805 5.0/14.5 4.5 6.50 12.49  >1000   

0807 6.0/15.5 4.8 6.57 12.55  >1000  Purged dry 

         
         
         
         
         
         
         
         
         
         
         

 
Personnel: Brian Cervi, Jim Mays  Date: May 16-17, 2011 
     
 



 
 

WELL DEVELOPMENT RECORD 

Site Name: Former Roxy Cleaners  Well ID: MW-04 
Project Number: 002699.ID24  Date: May 16-17, 2011 
Location: Delmar, New York  Diameter (inches): 2 

Initial Water Level (ft below TOIC): 5.42  Final Water Level (ft below TOIC): Dry 

Initial Well Depth (ft below TOIC): 23.65  Final Well Depth (ft below TOIC): 23.65 

Initial Casing Volume (gallons): 2.9  3x Static Casing Volume (gallons): 8.7 

Description of development equipment and technique: Surge and pump with 12-V centrifugal pump 

 
 
 

Time 

Total Volume Removed 

pH 

Temperat
ure 
(°C) 

Conductivi
ty 

(mS/cm) 
Turbidity 

(NTU) 
Water 
Level 

(ft TOIC) Comments Gallons 
No. of 

Volumes 

1655 0 0.0 7.71 14.76 0.962 >1000   

1659 2.5 0.8 6.88 13.61 1.030 >1000   

1701 5 1.6 6.74 12.98 1.249 >1000   

1703 7.5 2.3 6.65 13.17 1.098 >1000   

1705 10 3.1 6.77 13.60 0.915 >1000   

1706 11 3.4 6.78 14.19 0.934 >1000   

0840 0/11 3.4 7.35 13.39 1.083 >1000  Purged dry; will resume on 
6/17/11 

0842 2.5/13.5 4.2 6.73 13.21 1.155 >1000   

0843 5/16 5.0 7.07 13.27 1.295 >1000   

0845 7.5/18.5 5.8 6.86 12.86 1.194 >1000   

0849 10/21 6.6 6.83 13.36 1.002 >1000   

0851 10.5/21.5 6.7 -- -- -- --  Purged dry at 10.5 gallons, 
firm bottom 

         
         
         
         
         
         
         

 
Personnel: Brian Cervi, Jim Mays  Date: May 16-17, 2011 
     
 



 
 

WELL DEVELOPMENT RECORD 

Site Name: Former Roxy Cleaners  Well ID: MW-05 
Project Number: 002699.ID24  Date: October 27, 2011 

Location: Delmar, New York  Diameter (inches): 2 
Initial Water Level (ft below TOIC): 0  Final Water Level (ft below TOIC): Dry 

Initial Well Depth (ft below TOIC): 24.4  Final Well Depth (ft below TOIC): 24.4 

Initial Casing Volume (gallons): 4.0  3x Static Casing Volume (gallons): 12.0 

Description of development equipment and technique: Surge and pump with 12-V centrifugal pump 

 
 
 

Time 

Total Volume Removed 

pH 

Temperat
ure 
(°C) 

Conductivi
ty 

(mS/cm) 
Turbidity 

(NTU) 
Water 
Level 

(ft TOIC) Comments Gallons 
No. of 

Volumes 

1555 0 0 9.13 11.1  >1000  Conductivity meter did not 

1610 3 0.8 9.84 13.6  >1000  function. 

   1628 6 1.5 9.09 12.7  >1000   

1635 8 2 8.1 11.8  >1000   

1651 12 3 8.1 10.1  >1000   

         
         
         
         
         
         
         
         
         
         
         
         
         
         
         

 
Personnel: B. Chiasera  Date: October 27, 2011 
     
 



 
 

WELL DEVELOPMENT RECORD 

Site Name: Former Roxy Cleaners  Well ID: MW-06 
Project Number: 002699.ID24  Date: October 27,2011 

Location: Delmar, New York  Diameter (inches): 2 
Initial Water Level (ft below TOIC): 0  Final Water Level (ft below TOIC): Dry 

Initial Well Depth (ft below TOIC): 24.7  Final Well Depth (ft below TOIC): 24.7 

Initial Casing Volume (gallons): 4.0  3x Static Casing Volume (gallons): 12.0 

Description of development equipment and technique: Surge and pump with 12-V centrifugal pump 

 
 
 

Time 

Total Volume Removed 

pH 

Temperat
ure 

(°F / °C) 
Conductivi

ty 
(mS/cm) 

Turbidity 
(NTU) 

Water 
Level 

(ft TOIC) Comments Gallons 
No. of 

Volumes 

1517 0 0 10.14 14.3  >1000  Conductivity meter did not 
1525 4 1.0 9.07 14.2  >1000  function. 

1529 5 1.3 9.01 14.1  >1000  Purged dry; will resume 
after well recharges 

0812 0/5 1.3 6.7 10.2  >1000   

0823 2/7 1.8 7.1 11.5  >1000   

0836 4/9 2.3 7.3 12.0  >1000   

0847 6/11 2.8 7.3 12.1  >1000   

0859 8/13 3.3 7.5 12.9  >1000   

         
         
         
         
         
         
         
         
         
         
         
         

 
Personnel: B.Chiasera  Date: October 27, 2011 
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Soil Vapor Sample Data Forms 
 
 
 
 
 

F 



Ns$*dfuffS-SqN\;' $$,t-g*$ 9.:;116x0'$ w-s'tww sls$$.r.s$ S .;;****d HTls,". :': :1, lj "i-fu ssq". \$,. \il"F"qq.Ei':. Ifl 4 . ".' 6"" ill" w s $ '$MN H"$&", .1,$.W * #Ht*{.:-"
lnternational Specialists irr the Fnvironrnent

Site Name: fwvne,r Ropy CleaanB,ry ProjectNo.: 0O2699.ID2+

Project Location Dd'vnat", NY

Prcject Task: Seil tl<1P6',' 

'uv,,Pli^c,
iamplerNames (Print): flrn AL--. * -?-,^ ^ C-nt,

Crsanic VaporMeterUsed: F pro l-l ruo ttlodrl ,tdi* R*E Larx

Helium Detector Used:

gL,FFALO CORF()RAIIE CENTEFI 368 Pleasant View Drive. Lancaster New York 14086
Tel. 71 6/684'8060, Fax: 7 1 {5/6A4.-A844

Soil Gas Sampling Data Collection Form

K"y bgs = below gromd stu{ace O\/It4 = organic vapor meter Canister pressw measured in inches of mercury,

FID : flame-ionization detector PID = photo-ionization detector gauge (in Ffu)

ft : feet ppb = parts per billion
He : Ilelim ppm = pafis per million

Rol SuiiC.u Dr.r Fom.\L:b \/)01 I

Laboratory: Ca*-t ut'h Date Shipped m Lab:

Associated Trio Blank Samole ID: 5 f - fP
comments: &At,l"!rc-,ra- i.3e. gc*tc$\ 't 

*, , ( No ScrnPv-'Lf

€,e;r.,.,\..*I-oiL $d,.OCtf , a \ 
Qo"rrn':n H7c-l Ptntce-& t'n Bon" Sf4,i4o'-511416

Sample ID Sr/-d, A Sv-op- srz-o 3 Sv - a"l 5V- or t 5V-otc.
Depth (ft bgs) 4- q r-l A & -.&-, - ,

Caniskr No. k: ta{i 8c tbL& t3 c r 8le4 i3ctoql BcroBi
trr- tY 

-.€x.+e+t
Regulator No. k, qrta Bc4rl3 gl, C.{ tt6 Bc.{t tt t?c.{uA w+Lt 8

*.r-l+ft*
Background He
in sample (ppm) S rr* l5o ppn 16 ,"r *a (r|ao*rr E ppnr L{ l{,---rr
>tan tle conc. ln
oail (ppm) 4c"t Yc, 3 B.uYo il.4"b olo '{d..{ o/. 5q. I "/* &?" c, '/o
rylax, lle conc. rn
samole (ppm) S lann tl oo 6rpry1 5o rr,ri.rr & ppta I *eo ePpt
l'rnal tle conc. tr]
rail (ppm)

'3c{. o v" ? r,o. d-o/o 28 "\ Ya LlE. O 7" Zb.S.olc
)\rNI (ppm) s.o | ..{ 0. r d'"s &"3
Purge Vol. (L) +
Duration (houn) L l L 4- 1" L
Itart

Date &lt$l tr (eltglrt QIrs I rr 6ttsl rt Gl 16l tr 6l tsl tr
Iime Ct 83"1 og''33 oq os oqzz- i lotS
Pressure - jo"Wrr - a5 q€" - a+ %-** - 3o esi - fl,? esi

End

Date blt$i rt lp\ \5t tr Lr\ Itl r \ (e[]gi r( 6lrsI tr
Iime oQ r rs cq aL ieo4 lo t7 ilt&
Pres s ure - 16 ps. (J\ "t.s - {.5 -7

*;
Quality C-onkol 1v"- 5q*-1o-Lp

p
Analvsis Method Te r#uit Ta 'is i-o-15 t-o-{5 Ne !*"",o(e W't"{



*:{,:,s } Rffi N;;w:' sR.KR {$ ff Kft \' r s"e p ${H iilHs e} Hs S e* wx g $ ffiR ## w-.$ xe Ws gs * # *
lnternatiorral Specialists in the Environrnent

BUFFALO CORpOKATE CENTER 368 Pleasant View Drive, Lancaster, New York 14046
Tel: 71 61684-8060, Fax: 7 1 61e'a4 -aa44

Soil Gas Sampling Data Collection Form

Site Name: forrvne'r Ro*y CLean'e'rv ProjectNo.: OO2699.ID2+

Proiect Locatio n: De)'m'a.t , NY

I Va*po'- ja'urplinProiect Task: ,, Jtl

SamolerNames (Prin0: -I-l,a (nv|.fg *. B..o- C*-,n-.*i

C)rsanic VaoorMeterlJsed: ffi pro l-l rro Model: l{ini €.Ag 2oca

Helium DetectorUsed:

Sample ID 5V-ob 5V- CG S{*o"* $d" oB SI/..T8
Depth (ft bgs) a Lt Lt i.l
lanister No, ft: iEtlq tsc rBqS Rt-rt r"3 DctoQta Bet4qr
Regulator No. 6C t-l i r{ $c-.ttc9 BLL}IO8 i3cqrtq
Background He
in samole (ppm) {oorpE+ ? 6C> trrartn ?$opsr.,t Q oOppnl
Itart He conc. in
rail (ppm) L{9. I o/* G- f,' t 8l€ c'ltl.5 o/o \5"" b'/o
Max. He conc. in
samole (ppm) 5acvvr.t, Q(fr on".a, Voo.^ I Son -^.rtl
Final He conc. in
rail (ppm) tlQ-oelo b3.g% qq ,'i '/ 4l-t o/^

)VM (ppm) CIl. $ d-Z &.s rt "q
Purge Vol. (L)

Duration (houn) L L 1- t_

SL1rt

Date 6ir5lrt Gl.s [', "blrsl it 6lrrf rr

Time t bc)I I 036 to qb l$oo
Pres sure '- 3CI p"i -J7 -a+ -a8

End

Date b\ts1tt fu[ rr lrt 6ltslrr bt trl ,. 6lt''r lu
Time \ os'G /&vL tt46 lalo t o ae6
Pres s ure 3 esi - l.,i o<o " "l &yc *2 Psr ^lA

Quality Crntrol f.r-'EL*
Analvsis Method To-15

-/ d*rlt Ta -ur T t1*l9 To-s
Date Shipped to Lab:

Associated Trio Blank

c-omments: 7k4- ffiz^-3 l, Ar- a 7nf.* u;i4

&t L"* J, crr/.-t 4't* *'l q^n #*; o'" ta4yh'/l fr'(.
bgs : belowgroimd sur{ace

FID = flame-ionization detector
ft = feet

Ftu = Flelim

O\td - organic vapor meter

PID : photo-ionization detector
ppb : paru per billion
ppm : pafis per million

Canister pressrc measured in inches of mercury,

gauge (in F{g)
K")

RowSo;1 cil Dera Fom.vJs:6/3/2A11
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Soil Vapor Intrusion Building 
Inspection and Inventory Form 
 

G 



CONFIDENTIAL
osR-3
(EEEPC Revision 2)

NEW YORK STATE DEPARTMENT OF I{F',ALTH

INDOOR AIR QUALITY Q{IESTIONNAIRE AND BTIILDING II'{\IENTORY
CENTER FOR EN\TIRONMENTAL MALTH

This form must be completed for each residence involved in indoor air testing.

a?
Preparer's Name

preparer's Arfitt"ti"" qA $ [x fL l$\0r,itqiL-

DatelTime Prepared

Phone No.

Purpose of lnvestigati

Property Address: i5* Da

LocationlSample lD:
6(

1. OCCIJPANT: Interviewed: Y / N

g,l{
LastName: 

WFirstName:

County:_Mrf-
Home Phone: Office Phone:

Number of Occupants/persons at this location I Age of Occupants tia - {4

2. OWNER OR LANDLORD: (Check if same as occupant 

- 
) Interviewed: Y 6)

LastName:

Address:

First Name:

Courry:

Home Phone: Office Phone:

3. BUILDING CHARACTERISTICS -Type of Building: (Circle appropriate response)

Residential

Industrial

Other (Describe):

(fl(
{ft Z"}t* Su|ot

School ial / Muiti-use

Municipal/ Government
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Gonfidential

If the property is residential, type? (Circle appropriate response)

Ranch

Raised Ranch

Cape Cod

Duplex

Modular

2-Farrily

Spiit Level

Contemporary

g15i-l*:',09"
LOg I1Ome

Approx. building age_L !r;
How air tight? Tight / Average / Not Tight

Location lo' W24 o t

3-Family

Colonial

Mobile Home

Townhouses/Condos

Other:

If multiple units, how many? tl

If the property is commercial, type?

Business Type(s)

Does it include residences (i.e., multi-use)?

Other Building Characteristics:

Number of floors 1/

Is the building insulatedt n 
ty

4. AIRFLOW
Qualitatively describe:

Airflow between floors
f-liA W7W,PJ,P

Y /Nl If yes, how many?

Airflow near source
Nl t Wtt--Q(Nt*

e s' /azt/"*(
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Confidential Location lD: q4A t

5. BASEMENT AND CONSTRUCTION CIIARACTERISTICS (Circle all that apply) , ,

a. Above grade construction: wood frame concrete stone brick othet HecW '
b. Basement fype: fulI crawlspace /@ other' \--/
c. Basement floor: concrete dirt stone other 

-

d. Basement floor: uncovered covered covered with 

-

e. Concrete floor: unseaied sealed sealed with OctAlL-.--kl4
f. Foundation watls: ;;o @. ,tol.. 

. "k:.-o-I -/ ^- 
--r-

g. Foundationwalls: unsealed -sealed sealedwith ria\\

h. The basement is: wet damp dry moidy

i. The basement is: finished unfinished partially finished

j. Sump present? @X
k. Water in sump? Si N I Na
l. Sump covered/sealed? Y l@f.fn
m. Floor drains present? V l@Nn
n. Perimeter trench drains present? Y /(qNA
o. lndoorcisterns/drywell? Y/ N /NA
p. Laundry chute to 1"t or znd Floors? Y / N / NA l",r* {= | e lr-t-

t.l

Basement/Lowest level depth below grade: Vtk 
6eet1

Identify and describe potential soil vapor entry points and approximate .i"" (".g.@ot i,@;;;Gutliry ports,
floor wall crackso or )

dr ('V" J,

othercomments: -lFT ?/l :'-ii'.lt"L qcu\"lt fu*{ "* rlrr, *l ' ,&^',

ivr,v ttqdl''i, 14 I ,li4'*<- "

6. Irn41nqc, VENTING and AIR CONDITIONING (Circle all that apply) Type of heating system(s) used in

Hot air circulation

Space Heaters

Electric baseboard

Heat pump

Stream radiation

Wood stove

Hot water baseboard

Radiant floor
Outdoor wood boiier

Kerosene
Solar

Other

Approximate age of heating system(s): 4us 2 5' 7 p r "''-
The primary type of fuel used is:

)...: - *)
6q**r-our-
Electric
Wood

Domestic hot vyater tank tueled br': li lu"l, ,- u
Fuel oil storage location/condition/size, if applicable:

02 : 000699_NV29_04_00-B 1 78 1
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Gonfidential Location lP..s$ff Z+o1

.A
i\\/i,.tu

U I Boiler/furnace located in:
I
I Storage wood or coal:

I
I Fireplace(s) located in:
I

I *. conditioning:

I

\J , 
Dehumidification:

V 
Are there air distribution

Basement

Basement

Basement

Central Air

Stand alone unit

Outdoors

Outdoors

Main Floor

Main Floor

Main Floor

Other

Other

Window units Open Windows

Located on central air system

Y/N

Other

None

ducts present?

Describe the supply and cold air return ductwork, and its condition where visible, including whether there is
a cold air return and the tightness of duct joints. Indicate the Iocations on the floor plan diagram.

7.occUPANCYIsbasementAowestleveloccupied?ffi-}ccasiona11y Seldom Alrnost Never

General Use of Each Floor (e.g."family room. bedroom.laundry. workshop. storage)

I nu*A

Level

Basement

st

1 Floor

nd

2 Floor

rd

3 Floor

th

4 Floor

8. FACTORS THAT MAY INFLTIENCE INDOOR AIR QUALITY

a. Is there an attached garage?

b. Does the garage have a separate heating unit?

c. Are petroleum-powered machines or vehicles
stored in the gtrage (e.g., lawnmower, atv, car, boat)

d. Has the building ever had a fire?

e. Is a kerosene or unvented gas space heater present?

02 :000699_NV29_04_00-B1 78 1
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Confidential

f. Is there a workshop or hobby/crtftarea?

g. Is there smoking in the building?

h. Have cleaning products been used recently?

i. Have cosmetic products been used recently?

j. Has painting/staining been done in the last 6 months?

k. Is there new carpet, drapes or other textiles?

l. Have air fresheners been used recently?

m. Is there a kitchen exhaust fan?

Are there odors in the building?

Location lD:

Y/N
,,.1:'\

"/vfr

'UN
Y,&

Y /fu')

Y ilt
1rr ,

Y/N\

How frequently?

Where & Type?

When & Type?

Where & When?

Where & When?

When & Tlpe?

When & Tlpe?

Y / N If yes, where vented?

/' --,

n. Is there a bathroom exhaust fan? I Basement iY_4-N
l1'First floor

t'\

o. Is there a clothes dryer? n Gas { Electric 
. 
Y/ N

"fip. Has there been a pesticide application? Y I ,J

q. Basement windows? Type: Casement Awning Glass block

r. Are there exterior doors in the basement (e.g' "Bilco") ,*0t

*lP

l,/e^[W::ii' L'** e^-!z-"t-

vQl oate of lnstallation:

If yes, where vented? F+l{r,* *--

If yes, is it vented outside

When & Tlpe?

Condition: INJ

If yes, please describe:

Do any of the building occupants use solvents at work? Y@.g., chemical manufacturing or laboratory,

auto mechanic or auto body shop, painting, fuel oil delivery, boiler mechanic, pesticide application,

cosmetologist

If yes, what types of solvents are used?

If yes, are their clothes washed at work?

Do any of the building occupants regularly use or work at a dry-cleaning service? (Circle appropriate

response)

Yes, use dry-cleaning reguiarly (weekly)

Yes, use dry-cleamng infrequentiy (monthly or less)

Yes, work at a dry-cleaning service

Is there a radon mitigation system for the building/structure?

Is the system active or passive?

02:000699_NV29_04_00-B 1 78 1
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Confidential

9. WATER AND SEWAGE

Drilled Well

Septic Tank

DrivenWell

Leach Field

Location lD: L4o I

U++
t'P

Other:

Other:

Water Supply:

Sewage Disposal:

a'l
i{ nubhc,W Dug Well

Dry Wellic Sewer ,/
ut'

11. OTHER ENVIRON AL HAZARDS OBSERVED
Note factors that may impact vapor mitigation system installation or other construction activities:

A. Asbestos: lY.. fi Suspected

1. Location a esti*Jeuantity: 

-
2. GeneralCondition:

3. Other Comments:

Good Fair Poor

B: Lead Paint: Yes

1. Location & Estimated

-" 6;il*,;
ouantibl:-/

2.

3.

General Condition:

Other Comments:

, ;- ./'
l,!1o!.,zrair Poor

12. Photographs

Photograph the basement and first floor of the building inctuding possible air sampling locations

and/or possible indoor air pollution sources. Include photo ID, compass direction, date, and subject.

Photo ID: Direction: Date/Time: 
" /,, l,- i z' rar-

subject: gr,p,q1ut+e,fn. Lac* lu*'5

Photo ID: Direction: Date/Time:, l r, / n- /9 ;r/(
sabiectz ,,ujtk d ful ,lon<.
Photo ID: Direction: Date/Time:

Subject:

02 :000699_NV29_04_00-B I 78 1
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13. FLOOR PLANS

Draw a plan view sketch of the basement and first floor of the building. Indicate air sampling
locations, possible indoor air pollution sources and PID meter readings. If the building does not have

a basement, please note. lnclude compass orientation or reference to street or front of house'

Basement:

":-:* *: " ̂  - : -* "' : ̂  * ; - 
** :*: - "*

3e-<- l.-arcrc Pe{L
First Floor:

...-.-i--. ---t..-,..,...i -.,..,-.:,"*-,1**,-...,:

"*.:-*:. ,.-i" i-"-
:,a;i

ii.i:::::l
i.--""-4,"-",^t* ".'.,..".""."-)..*" *** * +.....*.i...." " - 

: - ̂ * 1,.'
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Confidential Location lD: 2t'{ cl \
216 |

14. OUTDOOR PLOT

Draw a sketch of the area surrounding the building being 5nmpled. If applicabte, provide information on spill
locations, potential air contamination sources (industries, gas stationso repair shops, landfills, etc.), outdoor air
sampling location(s) and PID meter readings.

Also indicate compass direction, wind direction and speed during sampling, the locations of the well and septic
system, if applicable, and a qualifying statement to help locate the site on a topographic map.

i l!
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Gonfidential Location lD: q{A (

15. PRODUCT II.{\.ENTORY FORM

Make & Model of field instrument used: f f\,, (I'*a- Su t unu-/oi" 3 tKa
List specific products found in the residence that have the potential to affect indoor air quality.

* Describe the condition of the product containers as Unopened (UO), Used ([), orDeteriorated @)
** Photographs of the front and back of product containers can replace the handwritten list of chemical

ingredients. However, the photographs must be of good quality and ingredient labeis must be legible.

page 1 or I
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Location Product Description
Size

(units)
Condition

* Chemical Ingredients

Field
Instrument

Reading
(units)

Photo
Y/N

;!tnlsk' Vowr/q, ( i*ut a,u D a,&"v/ ,l*.Ji y/ dya,:.r-n"t,* Dtlh N
(/tfi,a.f

Drn^t& d/uu ful J wt;k*1, h,l fi l,'t

9fu*l' 7qnl, U ilry} Lir\J t{,'
f;ttb I

\-/ kn/.u'q
n
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lnternational Specialists in the Environment

BUFFALO CORPORATE CENTER 368 PleasantView Drive, Lancaster, NewYork 14086
Tel. 7161684-8060, Fax: 7 161684-A844

Soil Vapor Intrusion/Indoot Ait SamplingData Collection Form

ite Name: Rox'y d*nne.ry Ptoject No.: EN -0O2699 -OO24-02

Laboratory: Cow'te'fr Date Shipped to L:, ab l/D/n

{ssociated Trio Blank Samole ID: none

lomments:

Kc1': FID = flme-ionization detector
OVI\I = organic vapor meter

PID = photo-ionizetion dctector
ppb = patts pet billion

Ptessure measured in inchcs of mcrcury, gauge (h Htr)

Names (Print

ction & Inventory Performed?

anic Vaoor Meter Used: E pIo fl rto N{ode1:

Sub-slab
Vanor

First-floor
Air

First-floor
Air

Outdoor
Air

iample ID 2401,SS 2401-I401 2401,1402 2401-OA

lanister No. t776 1649 t21 5 1 173

Regulator No, 3288 1256 1312 3083

Duration (hours) 24 HRS 24 IIRS 24 HRS 2.+ FTRS

itart

Date t/rr/2012 t / t /2012 t/11/2012 t/tt/2012

Time 12:11 12:30 1.2:31 72:31

Pressure -30 -30 -30 -30

End

Date 1 / 12/2012 | /12/2012 1 / 12/2012 r / t2/2012

Time 12:30 l2:30 12:31. 72:31

Pressure -5 -9 -10 -8

Quality Control

f,vM (ppb) 1581 PPB 7-10 PPB ) PPB ) PPB

\nalysis Method fo 1s 'IO- r 5 fo-15 fo 15

lrrd .r \rr .'rrlS-rl Cr.D,af^rn.r-.1 .ierrer.sl. I l- l0l2
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Data Usability Summary Reports 
and Laboratory Analytical Data 
Reports 
 
 
 
 
Note: Original laboratory reports are provided in the electronic version of this 
report only and are available upon request from: 
 

New York State Department of Environmental Conservation 
Division of Environmental Remediation 
625 Broadway 
Albany, New York 12233-7012 
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Investigation-Derived Waste 
Disposal Records 
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