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1.0 INTRODUCTION 
Investigation at the Magna Metals Site, located in Cortlandt, New York, has been conducted to comply 
with a New York State Department of Environmental Conservation’s (NYSDEC) Consent Order (Site 
No. 360003).  In June 2006, Tetra Tech EC, Inc. (TTI) submitted a letter report to the NYSDEC that 
summarized the results of soil vapor sampling and additional groundwater sampling.  In November 2006, 
the NYSDEC issued a correspondence requiring sampling of the office/warehouse building located east 
of the former Magna Metals building to confirm that soil vapor intrusion is not occurring.  This Work 
Plan outlines a protocol for collection of sub-slab soil vapor samples and air samples to satisfy the 
NYSDEC requirements.   

2.0 SITE DESCRIPTION 
2.1 Site Location 

The Magna Metals site is located in the Town of Cortlandt, Westchester County, New York, near 
the intersection of Furnace Dock Road and Maple Avenue.  A site location map is included in 
Figure 1.  Nearby towns include Peekskill and Croton-on-Hudson, and the Hudson River is 
located 3 miles west of the site.   

2.2 Site and Vicinity Characteristics 

Locally, the site is part of a larger commercial property owned by Baker Properties, having 
several operating businesses which currently include Polymedco, Motion Labs, and Brook.  The 
office/warehouse building was reported by the owner to include some manufacturing activities.  
Baker Properties acquired the property from ISC Properties, Inc. in 1982, and has leased it to 
various tenants. The identity of these tenants, their use of the property, and their waste disposal 
practices are unknown.  The Croton Egg Farm and an inactive emery mine are located to the west 
and to the north-northwest of the site, respectively.  To the north, south, and east of the project 
site are residential areas.  A wetland area is located between the site and the residential area 
southwest of the site.    

2.3 Site Geology, Hydrogeology and Subsurface Characteristics 

Topography is variable throughout the 0.5-mile radius from the site. Elevations range from 300 to 
600 feet above mean sea level (MSL).  On the former Magna Metals site, topography ranges from 
360 feet MSL along the eastern site boundary to 320 feet MSL along the western site boundary.  
Stormwater drainage flows towards the west, following site topography, and drains into an 
unnamed tributary to Furnace Brook.  The tributary flows south/southwest and discharges into a 
pond located in a large wetland area.   

Stormwater on the former Magna Metals site leaves the site via overland flow and enters into the 
unnamed tributary.  One catch basin was observed by TTI on the former site property. This basin 
is located in the central western portion of the site and collects discharge water from a 
roadway/parking area.  The roadway is a mix of gravel and pavement.  A search for the catch 
basin’s outfall pipe was conducted along the unnamed tributary.  An outfall pipe was not located.  
The stormwater collection system on Furnace Dock Road discharges into the unnamed tributary 
near the intersection of Furnace Dock Road and Gilman Lane. 

The geologic characteristics of the subsurface conditions at the site consist primarily of a sandy to 
silty sand overburden unit, approximately 10 to 20 feet thick, overlying bedrock.  The bedrock is 
mapped by the New York State Museum and Science Service as Hornblende Norite, which is a 
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part of the Cortlandt Mafic Complex.  Overburden groundwater exists in the form of a very 
shallow overburden aquifer (i.e., typically less than five feet in thickness).  Groundwater flow 
from the site is in the western direction towards the stream and wetland area. 

Results of the slug tests completed by TTI indicate a range in hydraulic conductivity values from 
5.3 x 10-5 cm/sec (or 0.16 ft/day) at MW-1 in the higher portion of the site to 2.2 x 10-3 cm/sec 
(6.2 ft/day) at MW-3 in the lower portion of the leach pit area.  Previous groundwater sampling 
by TTI indicates that some monitoring wells were observed to be dry during seasonal low 
groundwater conditions.     

2.4 Review of Site History   

Metal plating, polishing, and lacquering operations were conducted at the Magna Metals site from 
1955 to 1979.  During operation, iron, lead, copper, nickel, and zinc chlorides, cyanides, and 
sulfates were discharged to a series of leaching pits.  Spent trichloroethylene (TCE) was 
drummed and removed. 

2.5 Previous Studies 

Between 1978 and 1984, site investigations were completed by the New York State Department 
of Health (NYSDOH), the NYSDEC, and William Cosulich to determine if property uses had 
resulted in contamination.  The investigations concluded that soil, groundwater, sediment, and, 
surface water contamination existed at the site.    

In 1998, Foster Wheeler Environmental Corporation (predecessor to TTI) completed a Remedial 
Investigation/Feasibility Study (RI/FS) to delineate the nature and extent of leach pit/septic 
tank/holding tank, surface water, sediment, surface soil, subsurface soil, and groundwater 
contamination at the site, such that an evaluation of (1) the nature and extent of site 
contamination, (2) the potential impacts, if any, and (3) the remedial measure options could be 
performed.  The field investigation program consisted of the drilling of soil borings, the 
installation and development of monitoring wells, the performance of a habitat-based assessment, 
and the sampling and analysis of various environmental media including septic tank/leach pit 
sludge and water, surface soil, subsurface soil, surface water, sediment, and groundwater.  A 
geophysical survey was added to the field investigation to improve location accuracy of the leach 
pit/septic tank/holding tank sampling.  

In 2004, TTI completed a Draft Supplemental RI/FS to perform horizontal and vertical 
delineation of the soil and groundwater contamination in the potential source area of the site, the 
leach pit area.  The investigation included a geophysical and excavation survey to locate leach 
pits, leach pit excavation, a homeowner well survey, installation of overburden monitoring wells 
and a bedrock monitoring well, and collection of soil, groundwater, surface water and sediment 
samples.  Based on the data compiled in the supplemental investigation, TTI concluded the 
following: 

• Concentrations and distributions of contaminant compounds and analytes detected during the 
Supplemental RI are consistent with contaminant concentrations and distributions detected 
during previous investigations.   

• Xylenes, semivolatile organic compounds (SVOCs), and metals were detected in leach pit 
sludge samples.  Xylenes were detected in soil samples collected below the leach pits 

• TCE was detected in the groundwater sample collected from MW-04 and MW-04D. 

• Media sampled were affected by inorganic contaminants of concern at concentrations above 
soil cleanup criteria.  In particular, chromium, copper, mercury, nickel, and zinc are 
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potentially site related compounds that were detected at concentrations exceeding applicable 
criteria. 

• Thirteen leach pits/septic pits had been discovered at the Magna Metals site.   

• There appeared to have been two phases of leach pit/septic tank construction at the site.  The 
first and older set of leach pits was constructed of concrete cinder blocks with a soil or gravel 
bottom.  The second phase of leach pits was constructed of prefabricated concrete cylinders 
with perforated sides and apparently soil or gravel bottoms.  Sludge or sludge cakes were still 
present in twelve of the thirteen pits at the site.     

• Based on inorganic analytical results (particularly copper) for the surface water, groundwater, 
and surface soil samples collected downgradient of the leach pit area and the former Magna 
Metals building, it appeared that the wetlands east of Furnace Brook and the unnamed 
tributary may have been impacted by contaminated groundwater or surface runoff originating 
in the vicinity of the leach pit area and site building. 

• Impacts to pelagic and benthic aquatic life were observed in indigenous and laboratory based 
analyses.  The primary environmental media of concern were surface waters and sediments of 
Furnace Brook, its unnamed tributary, and the palustrine wetlands associated with the site. 

In 2006, TTI completed an additional investigation, which included the collection of groundwater 
samples from existing wells and two new wells next to the former Magna Metals building, and 
soil vapor samples from three exterior locations along western side of office/warehouse building, 
five exterior locations within the area containing the leach pits, and one interior sub-slab sample 
from the building south of the Magna Metals building and the office/warehouse building.   

The sampling results indicated that groundwater collected from the two new monitoring wells did 
not contain contaminants above NYSDEC water quality standards and the overall samples were 
consistent with previous data.  The soil gas sample results documented that VOCs were detected 
at concentrations ranging from 1 to 1,900 micrograms per cubic meter.  A site map showing the 
soil gas sampling locations and the laboratory sampling results is included as Figure 2.  TTI 
concluded that the sampling results were consistent with the findings of the current and previous 
sampling and did not indicate there were unknown sources.   

In November 2006, the NYSDEC issued correspondence requiring the sampling of sub-slab soil 
vapor from the on-site office/warehouse building to the east of the Magna Metals building to 
confirm that soil vapor intrusion was not occurring.  This was in response to a TCE concentration 
of 59 micrograms per cubic meter in one soil vapor sample (SV-03) that was collected next to the 
office/warehouse building.     

3.0 FIELD PROGRAM 
The objectives of the field-sampling program are to confirm that soil vapor intrusion is not occurring in 
office/warehouse building located east of the former Magna Metals building.  This work plan has been 
prepared to implement the associated sampling activities in accordance with NYSDOH’s requirements 
(NYSDOH, 2006).  The field program is outlined in Section 3.1, and the subsequent sections give the 
detailed methodologies for implementation. 

3.1 Field Program Summary 

It is AKRF’s understanding that site access for the property and study building has been agreed 
upon between ISCP Properties and the property owner/manager through a signed access 
agreement.  Sub-slab soil-gas samples and indoor air samples will be collected at five locations 
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from the lowest level in the office/warehouse building participating in this study.  Figure 3 shows 
the project site building, the adjacent buildings, and the approximate locations for soil gas 
sampling.  However, the exact position and the total number of these sampling locations will be 
determined in the field after completing a pre-sampling survey.  The pre-sampling survey is 
described in Section 3.6 of this work plan.   

3.2 Sub-Slab Soil Vapor Sampling 

Soil gas samples will be collected using a stainless steel probe, consisting of a drive point and 
internal perforated sampling port with a retractable tip, connected to Teflon sampling tubing.  The 
sampling tubing will extend from the sampling port through a drive casing to above grade.  
Collectively, the retractable tip, sampling port and sampling tube are referred to as the “soil gas 
sampler”.  The soil gas sampling (and concurrent indoor air sampling) will be conducted during 
the normal 8-hour workday at the facility.  Eight-hour flow regulators will be used for the 
sampling.  Soil gas samples will be collected using the following procedures:    

3.2.1 Sampling Point Installation 

1. Prepare the sampling point location by drilling through the building slab using a concrete drill 
equipped with a 2-inch diameter drill bit. 

2. Attach new, clean 3/16-inch inside diameter Teflon tubing to the sampling probe.  

3. Drive the sampling probe and attached tubing to a depth of two inches below the bottom of 
the concrete slab.  

4. Backfill the soil gas sampler with 2-inches of clean sand filter pack to prevent intake 
clogging. 

5. Retract the drive casing to expose the perforated sampling port.   

6. Record total depths (interval below grade) to which probe is advanced and withdrawn for 
sample collection.  

7. Seal the annulus at the surface (between the building concrete slab and tubing) by placement 
of portland cement and let set overnight. 

3.2.2 Sample Set-up 

1. Install a 2-foot by 2-foot 6-mil plastic shroud over sampling point, seal to concrete floor 
using duct tape along the perimeter, and pull the Teflon soil gas sampling tubing through the 
shroud to allow for sampling collection. 

2. Pierce the plastic shroud, insert one of new tubing into the shroud, and connect the other end 
of the tubing to the helium tank. 

3. Install new flexible hose to a peristaltic pump and connect the Teflon sample tubing to the 
hose.  Connect the other end (discharge end) of the flexible tubing to a 0.5-liter Tedlar bag.  
Purge the soil gas sampler of approximately three sampler volumes (0.4 liters) by activating 
the pump to fill the Tedlar bag to near capacity (see Appendix B for sampler volume 
calculations).  The air withdrawal flow rate shall be 0.2 liters/minute or less.   

4. During purging, a flow of helium gas will be introduced into the plastic shroud overlying the 
soil gas sampling point.  The Tedlar bag will be analyzed in the field using a Marks Model 
9822 helium detector to check for short-circuiting of outside air into the sampling port.  If 
helium is detected at a concentration of greater than 10 percent, then the soil gas point will be 
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resealed with hydrated bentonite.  The point will then be retested to ensure that the helium 
concentration is less than 10 percent.   

5. Disconnect the sample tubing from the peristaltic pump and connect it to the inlet of a labeled 
1-liter Summa canister.  

6. Repeat procedure for all sampling locations. 

3.2.3 Sample Collection 

1. After Summa canisters are set up at all of the sampling locations, record the vacuum reading 
from the vacuum gauge on the canister at the beginning of the 8-hour sampling period.  Open 
the valve of the canister and record the time in the field book. 

2. At the end of the 8-hour sampling period, close the valve, remove the flow-rate controllers 
and vacuum gauges, install caps on canisters, and record the time at the end of the sampling 
period. 

3. Place canisters in shipping containers for transportation to laboratory. 

4. Repeat procedure for all sampling locations. 

3.2.4 Miscellaneous 

1. Decontaminate the stainless steel sampling probe by the following measures: 

a. Scrub using tap water/Alkanox® mixture and bristle brush. 

b. Rinse with tap water. 

c. Scrub again with tab water/Alkanox® and bristle brush. 

d. Rinse with tap water. 

e. Rinse with distilled water. 

f. Air dry equipment. 

2. Dispose of the sample tubing. 

3. Document sample locations and measurements in the field logbook or on field data sheets. 

3.3 Indoor Air Sampling 

1. The indoor air sampling is to be conducted concurrently with the soil gas sampling.   

2. Place a labeled 1-liter Summa canister at the breathing zone level (4.5 to 5 feet above ground 
surface) in the designated sampling location adjacent to the soil gas sampling location. 

3. Record the vacuum reading from the vacuum gauge on the canister at the beginning of the 8-
hour sampling period.   

4. Open the valve of the canister and record the time in the field book.  At the end of the 8-hour 
sampling period, close valve, remove flow-rate controllers and vacuum gauges, install caps 
on canisters, and record time.   

5. Place canisters in shipping containers for transportation to laboratory. 

6. Repeat procedure for all of the sampling locations. 
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3.4 Laboratory Methods 

The samples will be analyzed for VOCs by EPA Method TO-15 with a detection limit of 1 ug/m3 
for all compounds, except for trichloroethylene, which will have a detection limit of 0.25 ug/m3 

for indoor air samples.  All sample analysis will be performed in a New York State Department of 
Health Environmental Laboratory Approval Program (NYSDOH-ELAP) laboratory certified to 
perform NYSDEC Analytical Services Protocol (ASP).  The laboratory will produce Category B 
deliverables.  Samples will be shipped to the laboratory with appropriate chain of custody 
documentation. 

3.5 Quality Assurance / Quality Control 

In addition to the laboratory analysis of the field samples, additional analysis will be included for 
quality control measures.  These samples will include one field blank and one blind duplicate to 
be analyzed for VOCs by EPA Method TO-15.  The field blank will consist of collecting an air 
sample via the soil gas sampler exposed to ambient conditions.  Category B deliverables will be 
produced for this project. 

3.6 Pre-Sampling Survey  

A pre-sampling survey will be conducted prior to initiating the soil vapor sampling program.  The 
survey will be completed to document any factors that may affect indoor air quality.  The survey 
will include interviews with building owners and/or building occupants.  Documentation will be 
compiled of the building characteristics, air flow patterns, heating, venting and air conditioning, 
occupancy, water and sewage utilities, building operations, product inventory, and any other 
known factors that may affect indoor air quality.  When conducting the survey, a PPB RAE or 
equivalent photoionization detector (PID) will be used to detect VOCs in parts per billion (ppb).  
The exact location and quantity of sampling locations will be determined in the field after 
completing the pre-sampling survey and consultation with the NYSDEC and/or NYSDOH.  A 
NYSDOH Indoor Air Quality Questionnaire and Building Inventory form will be used to 
document the results of the survey.  The NYSDOH form is attached as Appendix B.    

4.0 REPORTING REQUIREMENTS   
4.1 Soil Vapor Investigation Report 

Upon completion of all field work and receipt of laboratory analytical results, a Soil Vapor 
Investigation Report (SVIR) will be prepared that will: document field activities; present field 
and laboratory data; evaluate exposure and risks to human health; and discuss conclusions and 
recommendations drawn from the results of the investigation.   

4.2 Schedule of Work 

A tentative schedule for implementing the Soil-Vapor Investigation Work Plan is provided below: 

Date Activity 

January 10, 2007 Submit Work Plan to NYSDEC & NYSDOH 

January 26, 2007 Receive comments from NYSDEC & NYSDOH 

February 26, 2007 Implement field program for soil vapor and air sampling 

March 30, 2007 Submit Soil Vapor Investigation Report to NYSDEC & NYSDOH  
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APPENDIX A 

PURGE VOLUME CALCULATION 



Volume of Sampling Tip & Disturbed Boring
Inside Diameter = 2 in
Length (sampling tip + drive tube) = 2 in

V1 = pi * [2/(2*12)]2 * 6/12 = 3.6E-03 ft3

Volume of Teflon Tubing
Inside Diameter = 3/16" = 0.1875" 0.1875 in
Length = 3 ft

V2 = pi * [0.1875/(2*12)]2 * 5 = 5.8E-04 ft3

Total Volume of Sampler
V = V1 + V2 = 4.2E-03 ft3  = 1.2E-01 liter

3x volume = 0.4 liter

Soil Gas Sampler Purge Volume Calculation



 

 

APPENDIX B 

NYSDOH INDOOR AIR QUALITY QUESTIONNAIRE  

AND BUILDING INVENTORY FORM 

 




















