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EXECUTIVE SUMMARY 

 

Environmental Resources Management (ERM) is assisting the  
Air National Guard (ANG) with an Interim Remedial Action (IRA) at  
Site 15 of the 174th Fighter Wing (FW), Hancock ANG Base  
(Hancock ANGB) in DeWitt, New York. The ANG requested ERM to 
prepare a technical and cost proposal associated with their 3 April 2008 
letter and Statement of Work entitled ” Statement of Work - 
Environmental Restoration Program Services for Supplemental Remedial 
Investigation (RI) and Focused Feasibility Study (FFS) at 174th FW; 
Hancock ANGB; Syracuse, New York; Project Number: HAAW20077054.”  
The ANG accepted ERM’s technical cost proposal on 11 June 2008. 

During the investigation associated with ERM’s June 2008  
Technical Memorandum (TM) for Site 15, ERM recommended an 
additional investigation and remediation of Site 15, including the off-site 
portion of the plume. 

ERM prepared and submitted the Site 15 Supplemental RI/Pilot Test (PT) 
Work Plan in October 2008.  This Work Plan addressed a Supplemental RI 
and an enhanced natural attenuation PT that was to be conducted at the 
174th FW.  All data collected during execution of the Work Plan is 
presented in this TM. 

ERM conducted the work outlined in the Work Plan in four phases.  The 
first phase of work included a direct-push investigation on Niagara 
Mohawk Power Company dba National Grid property adjacent to the 
southern and eastern property lines of General Electric (GE) to determine 
if benzene, ethylbenzene, and xylenes (BEX)-affected soil and/or 
groundwater were located in these areas.  The second phase of work 
included a baseline groundwater sampling effort in selected wells 
followed by the PT injection of calcium peroxide (CaO2) in 20 locations. 
The third phase of work was along the western edge of the GE property 
on the unpaved portion of Fairway Drive and along the southeast portions 
of Brooklawn Golf Course (BGC) and included a direct-push investigation 
to determine if BEX-affected soil and/or groundwater were located in 
these areas.  This third phase also included the installation of two 
additional permanent monitoring wells, one south of the GE property line 
and one east of the GE property line with a follow-up of an additional 
round of sampling of the previously referenced (second phase) selected 
wells plus the two new wells.  The fourth phase consisted of a soil vapor 
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evaluation adjacent to the Raman and Borick Technical Consultants 
(RamTech) Facility and along the northern property line of GE and a 
groundwater sampling event that incorporated all existing wells. 

Based on this additional investigation described in this TM, the extent of 
benzene, toluene, ethylbenzene, and xylenes (BTEX)/BEX-affected 
groundwater has been delineated on the Hancock ANGB property, BGC 
property, and the RamTech property with the plume dissipating within 
the boundaries of the GE Property. The PT indicated that the injection of 
CaO2 enhanced the natural attenuation process. Evaluation of soil vapor 
concentrations in the vicinity of the RamTech building indicates that 
indoor air sampling should be performed.  

ERM recommends the following actions based on the results of the 
Supplemental RI to facilitate remediation of Site 15, including the off-site 
portion of the plume: 

• A formal Addendum to the February 2002 FFS Report should be 
prepared incorporating the significant amount of additional data 
obtained during the recent investigations and the proposed IRA.  A  
Draft FFS was presented to ANG in September 2008 and the  
Draft Final revision is being developed in conjunction with this TM.  

• The preparation of a Proposed Plan and Record of Decision using 
available Supplemental Remedial Investigation and Pilot Study data 
should be conducted upon ANG and New York State Department of 
Environmental Conservation (NYSDEC) approval of the upcoming 
Draft Final and Final Focused Feasibility Study Reports.  

• Based on currently available information, ERM recommends 
conducting an indoor air evaluation at the RamTech Engineering 
Building.   

• Continue monitoring natural attenuation at the monitoring wells on 
Site 15 and down gradient through appropriate sampling, laboratory 
analyses, and associated reporting prior to implementation of the final 
approved remedial alternative. 
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SECTION 1.0 

 

INTRODUCTION 

ERM is assisting the Air National Guard ANG with an IRA at Site 15 of 
the 174th FW, Hancock ANGB in DeWitt, New York. The ANG requested 
ERM to prepare a technical and cost proposal associated with their 3 April 
2008 letter and Statement of Work entitled ” Statement of Work - 
Environmental Restoration Program Services for Supplemental RI/FFS at 
174th FW; Hancock ANGB; Syracuse, New York; Project Number: 
HAAW20077054”.  The ANG accepted ERM’s technical cost proposal on 
11 June 2008. 

During the investigation associated with ERM’s June 2008 TM  for Site 15 
(See Figure 1 for a Site Location Map and Figure 2 for a Site Layout Map), 
ERM recommended the following actions based on the results of the 
Supplemental RI to facilitate additional investigation and remediation of 
Site 15, including the off-site portion of the plume. 

• A soil IRA consisting of the excavation and off-site disposal of 
approximately 3,000-tons of petroleum-affected soil from the 
unsaturated zone in the on-site source area near the former pump 
house should be performed.  The removal of remaining residual 
petroleum in soil above the groundwater table will prevent or 
minimize additional contamination of Site 15 groundwater and 
therefore will improve the effectiveness of the contemplated 
groundwater remediation.  This recommended soil IRA was 
performed in August 2008 and has been detailed in a Construction 
Completion Report dated January 2009. 

• A groundwater IRA/PT consisting of enhanced in situ bioremediation 
was recommended at selected locations to prevent or minimize 
additional migration of the BTEX plume on down-gradient properties.  
Based on available information, it was anticipated that the 
groundwater IRA/PT would be performed at the following locations: 

1. The current leading edge of the plume off-site on the BGC and the 
RamTech properties immediately adjacent to Fairway Drive; 

2. The Base property boundary; and 
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3. A soil hotspot located in the source area of Site 15 (near the former 
pump house). 

• Delineation of the full extent of the BTEX plume on properties south 
and southeast of the RamTech Facility was also recommended.  
Collection of additional data in these area(s) will allow for preparation 
of a more complete FFS Report and Record of Decision. 

ERM prepared and submitted the Site 15 Supplemental RI/PT Work Plan 
in October 2008.  This Work Plan addressed a Supplemental RI and an 
enhanced natural attenuation PT that was conducted at the 174th FW.  All 
data collected during execution of the Work Plan is presented in this TM. 

1.1 Project Objectives and Scope 
  

The objective of the Supplemental RI is to characterize the down-gradient 
leading edge of the BEX plume on properties south of the 174th FW. 

The scope of work for the Supplemental RI was to: 

• Install up to 40 soil borings using direct-push technology; 

• Collect up to 30 groundwater samples for laboratory analysis of BEX;  

• Install six to eight monitoring wells; 

• Develop and survey the monitoring wells; and 

• Collect groundwater samples from the newly installed wells for 
laboratory analysis of BEX and natural attenuation parameters. 

The objectives of the enhanced natural attenuation PT were to: 

• Evaluate the effectiveness of enhanced natural attenuation in treating 
BEX in groundwater; and 

• Prevent further migration of the BEX plume onto down-gradient 
properties. 

The scope of work for the enhanced natural attenuation PT was to: 

• Install up to 20 injection points using a Geoprobe® rig; 

• Inject CaO2 into the groundwater; and 
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• Collect groundwater samples from all existing monitoring wells and 
submit the samples for laboratory analysis of BEX, alkalinity, 
ammonia, methane, nitrate, sulfate, total hardness, and ferrous iron. 

All activities were conducted in accordance with the United States 
Environmental Protection Agency (USEPA) guidance documents, ANG 
requirements, and NYSDEC regulations. 

1.2 General Investigation Approach 
  

The proposed Supplemental RI approach as presented in the Work Plan 
included the following main components:  

• Perform an off-site direct-push investigation (DPI) to evaluate the 
current extent of BTEX-affected groundwater and obtain additional 
hydrogeologic information potentially relevant to site remediation. 

• Install permanent monitoring wells south and east of the RamTech 
Facility and GE, at locations to be determined subsequent to review of 
results from the direct-push investigation.  

• Perform the CaO2 PT as described.  

• The new monitoring wells will be developed and all existing and new 
wells sampled to evaluate current groundwater conditions. 

All work performed during the Supplemental RI was performed 
according to the NYSDEC-approved Site-Specific Health and Safety Plan.  
In addition, ERM performed a soil vapor evaluation adjacent to the 
RamTech Facility and their southern boundary (Northern boundary of 
GE) to evaluate the potential for soil vapor intrusion issues in off-site 
buildings.  

1.3 Technical Memorandum Structure 
  

This TM was written in general conformance with the guidelines 
presented in ANG’s Environmental Restoration Program Investigation 
Guidance (ANG 2005).  It provides a description of the planned activities 
and is organized as follows: 

• Section 1.0 – Introduction; 
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• Section 2.0 – Site Description; 

• Section 3.0 – Environmental Setting; 

• Section 4.0 – Field Program; 

• Section 5.0 – Investigation Findings; 

• Section 6.0 – Conclusions; 

• Section 7.0 – Recommendations;  

• Section 8.0 – References; 

• Appendix A – Daily Field Logs; 

• Appendix B – Soil Boring Logs and Field Data; 

• Appendix C – Laboratory Reports; and 

• Appendix D– QA/QC Evaluation Results. 
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SECTION 2.0 

 

SITE DESCRIPTION 

2.1 Installation Description 
  

This section provides an overview of the project site as related to the 
Hancock ANGB Supplemental RI.  The 174th FW of the New York ANG is 
based at Hancock Field, an active international airport and a former Air 
Force Base (AFB) located 2 miles north-northeast of the City of Syracuse in 
Onondaga County in central New York (Figure 1).  The 174th FW supplies 
air reconnaissance for the eastern portion of the United States.   

The ANG facility is currently operating within the southern portion of the 
former Hancock AFB located south of the municipal airport.  Facilities on 
the base include hangers, support buildings, offices and maintenance 
buildings (Figure 2).  The ANG Readiness Center at Andrews AFB in 
Maryland manages Installation Restoration Program-related efforts for 
ANG installations.  Hancock ANGB is bordered by the airport to the 
north, the Town of Dewitt to the east and south, and the Town of Salina to 
the west. 

2.2 Site 15 Description 
  

Site 15 was formerly used as a pump house.  It is approximately 2.5 acres 
in area, and originally consisted of brush and wooded vegetation, a large 
concrete pad, a bermed area where a 215,000-gallon aboveground tank 
was formerly located, and two drainage swales.  One drainage swale 
borders the Site along the north-northeast side, and a second drainage 
swale borders the west side of the Site.  The drainage swales contain water 
only intermittently following storm events.  Water within the drainage 
swales does not appear to be hydraulically connected to underlying 
groundwater (Parsons 2004). 

Site 15 has sustained spills of polychlorinated biphenyl, Jet Propulsion 
(JP)-4, and JP-8 fuels over the years.  Several Site structures were removed 
in 2003 as part of a removal action for polychlorinated biphenyl -impacted 
soils.  Structures removed include a transformer pad, the foundation of 
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the former pump house, and associated underground structures 
consisting of six underground tanks, three drainage sumps, and an  
oil-water separator (Parsons 2004).   

2.3 Summary of Remedial Investigation Results 
  

During RI activities conducted in 2006, elevated photoionization detector 
(PID) readings and visual evidence of residual petroleum (sheen) were 
noted in soil overlying the groundwater table within the former pump 
house area at Site 15. A total of 44 soil borings were installed during a 
supplemental RI in August 2007 to delineate the extent of the source area 
located above saturated soil at Site 15.  PID results from soil screening in 
the unsaturated zone ranged from not-detected to 1,754 parts per million 
(ppm) in the soil borings at Site 15. 

Ten soil samples were selected for laboratory analysis based on field 
observation at the sample location and also to cover the full spectrum of 
recorded volatile organic compound (VOC) concentrations measured in 
the field with a calibrated PID.  One of the ten soil samples contained 
compounds of potential concern at concentrations exceeding 
recommended soil cleanup objectives for protection of groundwater as 
outlined in NYSDEC Part 375-6.8(b). Specific VOCs that exceeded 
recommended soil cleanup objectives include BEX. 

ERM performed a supplemental investigation in August 2007 and 
January/February 2008 to delineate BEX-impacted soil in the former 
source area, and the leading edge of the dissolved BEX plume on off-site 
RamTech property.  The off-site portion of the supplemental investigation 
involved the installation of soil borings and monitoring wells using  
direct -push technology.   

Geologic cross sections of the subsurface soil on the 174th FW and  
down-gradient off-site areas suggest that a sand channel within the soil 
may be a preferential flow path for dissolved-phase VOCs. 

The data indicated that BEX were detected at concentrations greater than 
the respective NYSDEC standards of 1.0 micrograms per liter (μg/L),  
5.0 μg/L, and 5 μg/L, respectively.  In addition, the leading edge of the 
BEX plumes were not laterally defined in the down-gradient area located 
south of the off-site RamTech facility, and additional characterization was 
required to adequately characterize the plumes.  Concentrations of methyl  
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tert-butyl ether and toluene were not detected above the respective 
NYSDEC standards in the sampled wells.   
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SECTION 3.0 

 

ENVIRONMENTAL SETTING 

This section summarizes pertinent information relative to the 
environmental setting of the project site as related to the Supplemental RI.  

3.1 Climate 
  

Syracuse has a four-season continental climate with marked seasonal 
changes. Geographical location, cyclonic systems and cold air masses 
affect the Syracuse weather, making winters cold with significant amounts 
of snow. During the summer and parts of spring and autumn, 
temperatures customarily rise during the daytime to fall rapidly after 
unset, so the nights are relatively cool and comfortable.  Temperatures 
(Fahrenheit) average 23 degrees in January; 46 degrees in April;  
70 degrees in July; and 61 degrees in September. 

3.2 Topography 
  

The Hancock ANG Base is in Onondaga County in the northwest portion 
of the United States Geologic Survey Syracuse East quadrangle.  The 
Hancock ANG Base is on generally flat terrain gently sloping to the 
southeast.  Surface elevations generally range from 395 to 415 feet (ft) 
above mean sea level  

3.3 Geology 
  

The surficial geology at Site 15 consists of glaciofluvial sediments 
deposited by glacial meltwater underlying by poorly sorted till deposited 
directly by glaciers.  The glaciofluvial sediments include silty clays, sands, 
and gravels, with thickness ranging from 45 to 55 ft.  The underlying till 
consists of gravel, cobbles, and boulders entrained in a silty clay matrix 
and ranges in thickness from 30 to 100 ft (Lockheed 1997). 
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Bedrock is encountered at depths ranging from 75 to 109 ft below ground 
surface (bgs), and is one of the Upper Silurian Vernon Formation.  This 
formation consists of thinly bedded soft red shale with thin beds of green 
shale, gypsum, halite, and dolomite.  Competence varies from soft and 
crumbly to dense and hard.  The degree of competence appears to be 
proportional to the density of the fractures in the shale.  The shale is 
characterized by enlarged fractures, joints, and bedding planes  
(Lockheed 1997).  

3.4 Hydrogeology 
  

The overburden at Site 15 consists of fine-grained sediments.  The 
subgrade soils are fairly uniform, with the upper 10 to 15 ft of the soil 
characterized by relatively soft, dark yellowish-brown silt and silty clay.  
Towards the southeast the interval thins to approximately 5 ft.  Beneath 
the silty clay are fine- to medium-grained sands, yellowish brown to dark 
brown with silt, and trace amounts of clay down to a depth of 
approximately 20 ft.  Underlying these silty sands is a lens of stiff clayey 
silts (often called glacial till).  Till was encountered at as much as 15 ft 
thick (Lockheed 1997). 

3.5 Critical Habitats and Endangered Species 
  

There are no known occurrences of endangered plant or animal species 
within or near the Site. 
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SECTION 4.0 

 

FIELD PROGRAM 

4.1 Summary 
  

ERM conducted the work outlined in the Work Plan in four phases as 
outlined below:  

1) The first phase of work included a DPI on National Grid property 
adjacent to the southern and eastern property lines of GE to determine 
if BEX-affected soil and/or groundwater were located in these areas. 
ERM initiated the investigation south and east of the GE Property in 
February 2009.   

2) The second phase of work included a baseline groundwater sampling 
effort in selected wells followed by the PT injection of CaO2 in  
20 locations.  The PT (second) phase of the investigation was initiated 
in April 2009.   

3) The third phase of work was along the western edge of the GE 
property on the unpaved portion of Fairway Drive and along the 
southeast portions of BGC and included a DPI to determine if  
BEX-affected soil and/or groundwater were located in these areas.  
This third phase also included the installation of two additional 
permanent monitoring wells, one south of the GE property line and 
one east of the GE property line with a follow-up of an additional 
round of sampling of the previously referenced (second phase) 
selected wells plus the two new wells. The third phase of the 
investigation west of GE Property and along the unpaved portion of 
Fairway Drive was initiated at the end of July 2009 

 4) The fourth phase consisted of a soil vapor evaluation adjacent to the 
RamTech Facility and along the northern property line of GE and a 
groundwater sampling event that incorporated all existing wells and 
the two  
newly-installed wells. The fourth phase was performed in  
October 2009.  The investigative activities and sampling events are 
summarized in this section.  Daily Field Logs associated with the 
above referenced activities are presented in Appendix A. 



FINAL 
 

4-2 

4.1.1 Access Agreement 

The ANG worked with PCI Paper Conversions Inc., National Grid, the 
Estate of Anne R. Easter (the BGC), Midcourt Builders Corporation, and 
RamTech to attain access agreements to continue the investigation along 
the leading edge of the BEX-affected groundwater.  Data from ERM’s 2007 
investigation on RamTech property suggested that BEX concentrations 
exceeding regulatory standards migrated down-gradient onto the GE 
property and potentially the National Grid and PCI properties.  ERM 
proposed a DPI to delineate the leading edge of the plume, including 
borings and wells on GE, National Grid, and PCI Paper Conversions Inc. 
property.  ANG arranged and received access agreements from PCI Paper 
Conversions Inc., National Grid, BGC, Midcourt Builders Corporation, 
and RamTech.  ANG contacted GE concerning site access and GE 
responded by placing restrictions and requests of the ANG that would set 
precedents thus delaying access for the investigation.  Based on 
discussions with ANG personnel, it was determined that the off-site 
investigation should proceed as soon as possible without the access 
agreement with GE due to concerns relating to possible expansion of the 
groundwater plume.  

4.1.2 Direct-Push Investigation South and East of GE Property 

The drilling subcontractor filed a request through Dig Safely New York 
for subsurface utility clearance of member companies.  ERM conducted a 
geo-physical survey with New York Leak Detection at each proposed 
boring location to verify that underground utilities were not present.  

ERM used USEPA’s Triad Approach to implement a soil boring program 
in the vicinity of soil borings GP-123 through GP-141 as shown on 
referenced on Figure 3.  ERM set up a boring grid at approximate 30-foot 
spacing along the southern and eastern property lines of GE (Note: All 
borings were accessed and installed on National Grid Property and  
PCI Property).   

The DPI was conducted using a Geoprobe®.  Macrocore samplers were 
used to collect continuous soil cores during drilling operations.  An ERM 
geologist inspected the soil cores and recorded soil color, grain size, 
moisture content, field-screening results, percent recovery, and other 
pertinent observations on soil boring logs (Appendix B).  A calibrated PID 
was used to conduct headspace VOC screening of the soil cores.  As per 
previous investigations, “Clean” soils were determined based upon field 
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screening of soil with a PID reading less than 20 ppm.  This investigation 
did not reveal any samples greater than 0.3 ppm, thus no soil samples 
were retained or submitted for laboratory analysis.  Each soil boring was 
advanced to saturated soil conditions (approximately 19 to 25 ft bgs) to the 
geologic unit where BEX-affected groundwater has been encountered 
during previous investigations. 

All of the soil borings were extended into the groundwater table and 
groundwater samples were collected using an SP-16 sampler.  The SP-16 
sampler was driven with a Geoprobe® to the desired sample interval 
based on field observation and screening.  The protective casing on the 
sampler was pulled back to expose the 4-foot screen within the desired 
sample interval.  A peristaltic pump and dedicated polyethylene tubing 
were utilized to purge groundwater from the temporary sampling point.  
ERM purged approximately 1 gallon from each of the temporary points 
prior to collection of representative groundwater samples into  
laboratory-supplied sample containers.  Water samples were held under 
proper chain-of-custody and were stored in pre-chilled coolers until they 
were transported to Life Science Laboratories, Inc. (LSL) in East Syracuse, 
New York, an Environmental Laboratory Approved Program certified 
laboratory for analyses.  Sample from soil borings obtained during this 
investigation are presented in Table 1.  Laboratory Data associated with 
the samples collected from the soil borings are presented in Table 2.  

Soil boring locations were marked with temporary field markers until the 
location and elevation were surveyed by a New York-licensed surveyor.  
Surveying was conducted as soon as the intrusive work was completed.  
In addition, ERM kept a project map updated during the DPI with each of 
the soil boring locations marked out as they were completed.  The 
following pertinent information was recorded to assess the field data as it 
was collected: 

• Designation of the borings; 

• Location of the boring (using a measuring tape and global positioning 
system coordinates); 

• Highest PID reading recorded at the boring and the depth below 
surface grade; 

• Depth of saturated soil;  

• Depth of the contact with the sand geologic unit; and 

• Visual or olfactory field observations. 
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4.1.3 Pilot Test Phase 

Due to delays in getting agreement with GE to access their site to continue 
the Supplemental RI, ANG and ERM discussed the most logical step in 
keeping the project moving forward.  It was agreed that a “baseline” 
round of groundwater sampling from select monitoring wells adjacent 
and down-gradient of the PT be sampled prior to performing the PT.  

On 13 April 2009, the following monitoring wells were sampled: 
Monitoring Well (MW)-19, MW-105, MW-106, MW-107, MW-111 and 
MW-112.  The wells were sampled in general conformance with USEPA 
low-flow (minimal drawdown) well purging and sample collection 
techniques (USEPA 1996).  The low-flow groundwater purging/sampling 
technique employs the use of a flow-through cell equipped with probes 
connected to an electronic water quality meter for measuring parameters 
such as pH, temperature, conductivity, dissolved oxygen, and oxidation 
reduction potential.  Examples of water quality meters that may be used 
include the Horiba U-22 and the YSI 600XL.  

The following general procedures were used for this “baseline” 
groundwater sampling event: 

• Monitoring wells were located in the field and opened to allow access 
for sampling activities.  The exterior of each well was visually 
inspected for signs of damage or tampering and relevant information 
will be recorded in the field notebook or on an appropriate form. 

• Field personnel wore appropriate health and safety equipment as 
outlined in the Level II Health and Safety Form.  Samplers put on new 
sampling gloves at each individual well location prior to sampling. 

• The locking well cap was unlocked and a calibrated PID with a 
minimum 10.2 eV lamp was used to measure the concentration of 
VOCs at the top of the well riser.   

• Depth to water and the depth to the bottom of the well were measured 
to the nearest 0.01-ft using an electronic water level indicator or an 
interface probe. The water level indicator or the interface probe was 
cleaned between wells using decontamination procedures described in 
the Groundwater Monitoring Work Plan (ERM 2006). 

• Adjustable-rate, peristaltic pumps were utilized for purging/sampling 
of each well. The dedicated tubing was slowly lowered into the well to 
a depth approximately 6-inches above the bottom of the well to 
prevent mobilization of any sediment. 
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• During purging the depth to water, pumping rates, turbidity, 
temperature, specific conductance, pH, oxygen reduction potential, 
and dissolved oxygen were measured and recorded every 5 minutes or 
as appropriate based on field conditions.   

• Pumping rates were adjusted to minimize drawdown and/or to 
facilitate stabilization of field parameters as required. 

• Purging ceased when the turbidity dropped below 50 Nephelometric 
Turbidity Units and/or field parameters have stabilized as follows for 
three consecutive readings: 

o ±0.1 for pH; 

o Temperature ±0.1 degree Celsius; and 

o ±10 percent for specific conductance (conductivity). 

• Before sampling, the flow-through cell was disconnected to collect 
groundwater samples before the flow-through cell.  Each of the sample 
containers were filled by allowing the pump discharge to flow gently 
down the inside of the container with minimal turbulence and 
agitation. 

• Sample bottles were labeled using waterproof pens.  All samples were 
placed into a pre-chilled cooler for subsequent delivery to LSL.  

The groundwater samples submitted to LSL were analyzed for BEX by 
USEPA Method 8260. In addition, during the “baseline” groundwater 
sampling event, all monitoring wells were analyzed for the following 
natural attenuation parameters to evaluate the performance of the PT: 

• Alkalinity using SM 18 2320B; 

• Ammonia using USEPA 350.2; 

• Methane using GC FID; 

• Nitrate using USEPA 300; 

• Sulfate using USEPA 300; and 

• Total hardness using USEPA 200.7. 

 



FINAL 
 

4-6 

All natural attenuation parameters listed above were analyzed at LSL, an 
approved environmental laboratory using USEPA-approved or standard 
methods.  In addition, the samples were field-tested for ferrous iron using 
a Hach Model IR-18C ferrous iron test kit (1,10-phenanthroline iron 
reagent method).  The results of ferrous iron analyses in the field were 
recorded in the field notebook and/or on appropriate sampling forms. 

Laboratory data reports are presented in Appendix C.  Associated Quality 
Assurance/Quality Control (QA/QC) samples were collected in 
accordance with the project Quality Assurance Project Plan.  QA/QC 
information is presented in Appendix D of this Final TM.  

ERM conducted an enhanced natural attenuation PT southwest of the 
RamTech facility, west of along Fairway Drive, north and south Molloy 
Road to evaluate the effectiveness of enhanced natural attenuation within 
the BEX-plume.  The goal of the PT was to decrease the concentrations of 
BEX in groundwater, and to prevent further migration of the BEX plume 
onto off-site property.  The CaO2 slurry was injected into the saturated 
zone within the BEX plume during the PT.  The introduction of CaO2 

provides a controlled release of oxygen which permeates throughout the 
substrate enhancing microbial activity which biodegrade BEX 
compounds. 

Twenty injection points were installed over a period of 4 days using 
direct-push technology in the locations depicted on Figure 4.  Each 
injection point was advanced to the bottom of the targeted injection zone 
within the predominately sand geologic unit (approximately 15 to  
30 ft bgs), where BEX has historically been observed in groundwater.  A 
maximum of 50 pounds of CaO2 was injected at each location.  Injection of 
the CaO2 started on the northern most injection area on ANG property 
and move southward. 

4.1.4 Borings Along Fairway Drive and Monitoring Well Installations  

Due to the slow progress in obtaining access to GE Property, ERM 
discussed implementing an additional boring program just west of  
GE Property with the ANG on 29 July 2009.  The drilling subcontractor 
filed a request through Dig Safely New York for subsurface utility 
clearance of member companies.  ERM conducted a geo-physical survey 
with New York Leak Detection at each proposed boring location to verify 
that underground utilities were not present. ERM implemented the soil 
boring program characterizing and field screening continuous soil 
samples collected from boring locations GP-142 through GP-146 as shown 
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on Figure 3.  A groundwater sample was collected and analyzed for BEX 
from each boring location as outlined in Section 4.1.2. 

Soil boring locations were marked with temporary field markers until the 
location and elevation were surveyed by a New York-licensed surveyor.  
Surveying was conducted as soon as the intrusive work was completed.  
The planned horizontal and vertical accuracy of the survey is ± 0.1 ft and  
± 0.01 ft, respectively.  In addition, ERM kept a map of the project and 
updated during the DPI, and recorded each of the soil boring locations as 
they were completed including the following pertinent information: 

• Designation of the borings; 

• Location of the boring (using a measuring tape); 

• Highest PID reading recorded at the boring and the depth below 
surface grade; 

• Depth, date, and time each soil sample was collected; 

• Depth of saturated soil;  

• Depth of the contact with the sand geologic unit; and 

• Visual or olfactory field observations. 

Two new groundwater monitoring wells (MW-113 and MW-114) were 
installed during this Supplemental RI.  The two new off-site wells were 
installed just south of the south central portion of the GE property line 
(MW-113) and just east of the east central portion of the GE Property line 
MW-114).  Based on previous SP-16 sampling results obtained during the 
February 2009 phase of this Supplemental RI, these wells should be 
considered sentinel wells. The two new monitoring well locations are 
presented on Figure 3. 

Each of the new monitoring wells was installed using direct-push and 
hollow-stem auger drilling techniques to drive 3.25-inch stainless steel 
casing into the sand unit.  A 1.5-inch Schedule 40 polyvinyl chloride  
pre-pack well screen was placed down each casing until the 10-foot length 
of screen was set approximately 1-foot above the top of the sand unit.  The 
0.01-inch factory pre-slotted screens were threaded (flush-jointed) to 
Schedule 40 polyvinyl chloride casing to surface grade.  The disposable 
stainless steel point was knocked out of the leading edge of the stainless 
steel casing and the casing was removed.  A Morie #0 sand filter pack was 
placed on top of the pre-pack well screens to a depth of approximately  
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1-foot above the top of the well screen.  A 2-foot thick seal of pre-hydrated 
bentonite chips was installed above each sand filter pack.  Once the 
bentonite seal was in place, the remaining annular space was backfilled 
with cement-bentonite grout to near surface grade.  Each well was fitted 
with a protective steel casing which was cemented in place.  A locking 
expansion well cap was placed on each well.  

Each of the newly installed monitoring wells was developed prior to being 
incorporated into the post PT sampling events and will be included in the 
future routine sampling events.  The location and elevation of the wells 
were surveyed by a New York-licensed surveyor.  The planned horizontal 
and vertical accuracy of the land survey is ± 0.1 ft and ± 0.01 ft, 
respectively. On 5 August 2009, the following monitoring wells were 
sampled: MW-19, MW-105, MW-106, MW-107, MW-111, MW-112,  
MW-113, and MW-114.  The wells were sampled as described above in 
Section 4.1.3.  

Laboratory data reports are presented in Appendix C.  Associated 
QA/QC samples were collected in accordance with the project Quality 
Assurance Project Plan.  QA/QC information has been completed and is 
presented in Appendix D of this revised Final TM.  

4.1.5 Groundwater Sampling 

A complete groundwater sampling event was conducted by ERM during 
the week of 5 October 2009.  All existing monitoring wells and the two 
newly installed wells (total of 30 wells) were sampled as described above 
in Section 4.1.3.  All monitoring well locations are presented on Figure 5. 

Depth to groundwater was measured to the nearest 0.01-foot using an 
electronic water level indicator or an interface probe.  The water level 
indicator and the interface probe were decontaminated between wells 
using decontamination procedure outlined in the Work Plan.  A summary 
of groundwater elevations is presented in Table 3.  A static groundwater 
elevation contour map for October 2008 is also presented on Figure 5. 

All associated field data sheets are presented with the soil boring logs in 
Appendix B.  A summary of monitoring well analytical data is presented 
in Table 4.  All other parameters listed above to evaluate natural 
attenuation processes at the Site were performed at an approved 
environmental laboratory using USEPA-approved or standard methods.  
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4.1.6 Soil Vapor Survey 

ERM performed a soil vapor survey on 5 and 6 October 2009 at four 
locations as shown on Figure 3.  A soil vapor sample was collected 
adjacent to the west and south exterior walls of the RamTech Building 
and, one location along RamTech’s southern property line (northern 
boundary of GE) proximal to the building located on the GE Property. Soil 
vapor samples were collected from a depth consistent with a typical 
commercial building footer (approximately 3 to 4 ft bgs) or a minimum of 
1 foot above groundwater.  In addition, an ambient outdoor air sample 
was collected upwind during soil vapor sampling activities.  The samples 
were used to evaluate the potential for vapor intrusion risks in the 
buildings.   

The soil vapor samples were installed and collected as per Section 2.7.1 of 
the Final Guidance for Evaluating Soil Vapor Intrusion in the State of New York 
(New York State Department of Health [NYSDOH] 2006).  Stainless steel 
rods equipped with a detachable stainless steel drive point were driven to 
the desired sampling depth. At the desired depth, the rods were retracted 
and the treaded drive point was detached to anchor the soil 6-inch vapor 
sampling implant (sampling screen) at the base of the borehole.  
Dedicated Teflon® tubing was attached to the soil vapor sampling 
implant. Implants were lowered into the borehole and attached to the 
detachable stainless steel anchor.  The borehole was backfilled with glass 
beads to a minimum of 6 inches above the soil vapor sampling implant to 
establish a sampling zone of approximately 1-foot in length.  The 
remainder of the annular space was filled with bentonite chips and 
immediately hydrated. 

The soil vapor sampling implants were allowed to set for a minimum of 
24-hours to allow the bentonite to hydrate prior to helium testing. Prior to 
collection of each soil vapor sample, the temporary soil vapor sampling 
implant and tubing was purged in accordance with NYSDOH final 
guidance (2006).  One to three implant volumes was purged from each 
implant at a rate not exceeding 0.2 liters per minute.  In addition, ERM 
placed an enclosed container over the soil vapor sampling implant 
creating a seal. The container was filled with a helium tracer gas and soil 
vapor from the sampling zone was monitored with a helium detector to 
determine if ambient air was being drawn into the sampling zone.  The 
results confirmed a tight seal between the bentonite and soils at each soil 
vapor sampling location. 
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Soil vapor samples were collected in axial sorbent tubes using positive 
displacement pumping.  Sorbent methodology uses USEPA Method  
TO-17 to analyze soil vapor samples for the presence of VOCs and for this 
application the analytes were limited to BEX.  Method TO-17 is an 
approved analytical method in the Guidance for Evaluating Soil Vapor 
Intrusion in the State of New York (NYSDOH 2006).  

The pumps ran for an approximate 2-hour sampling period and all 
QA/QC samples associated with the method were collected. The soil 
vapor samples were logged and transported under chain-of-custody to a 
certified laboratory. 

4.2 Deviations from the Work Plan 
  

The scope of work for the Supplemental RI assumed access to the GE 
Property.  Since access to GE was never received during this investigation, 
the scope of work varied as described below: 

• Proposed: Install up to 40 soil borings using direct-push technology on 
GE and surrounding down-gradient properties. Performed:  
Twenty-four soil borings were installed around the perimeter of the 
GE Property. 

• Proposed: Collect up to 30 groundwater samples for laboratory 
analysis of BEX associated with the soil borings.  Performed:   
Twenty-four groundwater samples were obtained and analyzed.  

• Proposed:  Install six to eight monitoring wells within the plume and 
in down-gradient areas.  Performed:  Two sentinel wells were 
installed, one on National Grid Property (MW-113) and one on PCI 
Property (MW-114). 

• Development and a survey of the new monitoring wells were 
performed. 

• Proposed: Collection of groundwater samples from the newly installed 
wells for laboratory analysis of BEX and natural attenuation 
parameters was anticipated.  Performed: ERM performed a “baseline” 
assessment of six selected wells and followed that up with an 
additional round of sampling of the six selected wells plus the two 
additional wells. The planned complete round of groundwater 
sampling was also performed. 
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• As an additional investigative item, ERM performed a soil vapor 
evaluation adjacent to the RamTech Facility and along their southern 
boundary (Northern boundary of GE) to evaluate the potential for soil 
vapor intrusion issues for off-site buildings.  

4.3 Field Screening Activity 
  

ERM utilized a Mini RAE 2000 PID to conduct all field screening.  ERM 
calibrated the PID at the start of each field day.  Calibrations included a 
fresh air calibration/zero and calibration with 100 ppm isobutylene span 
gas.  All field screening data was recorded directly on soil boring logs 
presented in Appendix B. 

4.4 Analytical Activity 
  

ERM conducted the TM investigation between 25 February 2009 and  
9 October 2009.  During the ERM‘s investigation along the western, 
southern, and eastern property lines of GE, ERM collected 24 Geoprobe®  
SP-16 groundwater samples for BEX analysis.  Three distinct groundwater 
sampling events were performed during this investigation resulting in  
44-groundwater samples being obtained.  QA/QC samples were obtained 
as required with the above referenced samples.   

A summary of samples associated with the soil borings is presented in 
Table 1.  A summary of off-site DPI data - groundwater is presented in 
Table 2.  A summary of groundwater elevation data is presented in  
Table 3, and a summary of monitoring well analytical data is presented in 
Table 4.  A static groundwater contour map based on October 2009 field 
data is presented on Figure 5.  

Laboratory reports are presented in Appendix C.  QA/QC information 
has been completed and is presented in Appendix D of this revised 
Final TM. 

4.5 Investigation-Derived Waste Management 
  

Section 4.5 of Management of Investigation-Derived Wastes During Site 
Inspections (USEPA 1991) states that non-hazardous soil and liquid 
investigation-derived waste (IDW) should be left on-site within the area of 
concern (AOC) unless other circumstances, such as a State Applicable or 
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Relevant and Appropriate Requirements or a high probability of 
community concerns, require off-site disposal.  USEPA does not prohibit 
the disposal of non-hazardous groundwater and/or decontamination 
fluids in the AOC if they have been containerized and sampled.  The 
following options for non-hazardous IDW management are cited from 
Section 4.5 of USEPA (1991): 

• Soil cuttings:  spread around well, put back into boring, or put in a pit 
within the AOC; 

• Groundwater:  pour onto ground next to well and allow infiltration; 

• Decontamination fluids:  pour onto ground from containers to allow 
infiltration; and 

• Decontaminated personal protective equipment and disposable sampling 
equipment:  double bag and deposit at the Facility, in a USEPA 
dumpster, or at a municipal landfill. 

Non-hazardous IDW generated during the TM was managed in a manner 
consistent with the options listed above.  Soil cuttings were spread around 
the ground surface adjacent to the particular boring location.  
Groundwater was containerized in 5-gallon buckets and upon completion 
of sampling; the containerized groundwater was spread on the ground 
surface adjacent to the particular well location.  Used personal protective 
equipment and disposable sampling equipment was bagged after use and 
placed in a Base dumpster for subsequent disposal at a NYSDEC-
permitted solid waste disposal facility. 
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SECTION 5.0 

 

INVESTIGATION FINDINGS 

5.1 Summary 
  

The primary chemical-specific Applicable or Relevant and Appropriate 
Requirements for groundwater at the Site are the NYSDEC Ambient 
Water Quality Standards and Guidance Values and Groundwater Effluent 
Limitations.  These criteria are contained in the NYSDEC Division of 
Water Technical and Operational Guidance Series Memorandum Number 1.1.1 
(TOGS 1.1.1; NYSDEC 1998). 

The NYSDEC criteria for the compounds present in groundwater 
analyzed during this TM are listed below.  The values shown for BEX are 
ambient water quality standards.   

• Benzene:  1 μg/L  

• Ethylbenzene:  5 μg/L 

• Xylene:  5 μg/L 

The results of the Supplemental RI conducted to date indicate that  
BEX-affected groundwater extends across the BGC and RamTech 
properties further down-gradient towards the south-southeast  
(GE Property) but does not migrate off GE Property.  ERM was able to 
establish the NYSDEC-requested well(s) down-gradient of the plume 
without obtaining access agreements with GE.  

5.2 Field Findings 
  

ERM performed all fieldwork associated with the Work Plan and as 
described above between 25 February 2009 and 9 October 2009.  This 
section summarizes field results and findings from implementation of the 
Supplemental RI. 
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5.2.1 Direct-Push Investigation South and East of GE Property  

A DPI utilizing USEPA’s Triad Approach was conducted south and east 
of the GE Property that focused on delineating the extent of BEX-affected 
groundwater.  A total of 19 borings were required to determine that the 
BEX-affected groundwater plume did not extend beyond the southern and 
eastern properties lines of GE.  Each boring was advanced to depths 
between 19- to 25-ft bgs.  The average depth of saturated soil in this area 
during the investigation was 2- to 5- ft bgs.   

Unconsolidated geologic material at the Site consists predominantly of 
glacio-fluvial and glacio-lacustrine deposits underlain by glacial till. These 
geologic materials were transported, deposited, and re-worked during the 
Wisconsin glaciation (previous ice ages).  Glacio-fluvial deposits are 
generally sandy relative to glacio-lacustrine deposits which are generally 
fine-grained (i.e., contain predominantly silt and clay).  Glacial tills are 
characterized by a highly compressed, unsorted variation of particle sizes 
ranging from cobles to silts, generally with high clay content.  In terms of 
matrix porosity and permeability, the underlying glacial till is less 
transmissive than the overlying glacio-fluvial and glacio-lacustrine 
deposits which were encountered during this DPI.   

This uppermost unit at the Site consists predominantly of light brown to 
grayish brown silty clay to silt with a trace amount of very fine- to  
fine-grained sand. Previous geotechnical analysis of the silt unit resulted 
in a saturated hydraulic conductivity of 3.64 X 10-7 centimeters per second. 
Beneath the silt unit is a sand-dominated unit consisting predominantly of 
brown to gray, fine- to medium-grained silty sand.  Previous geotechnical 
analysis of the sand unit resulted in a saturated hydraulic conductivity of 
4.09 X 10-4 centimeters per second.  

PID results from soil screening in the unsaturated zone ranged from  
non-detect (ND) to 0.3 ppm.  All PID results were noted on the borings 
logs which are presented in Appendix B.  All 19 of the borings were 
extended to the groundwater table to define the extent of groundwater 
contamination and to locate “clean” conditions at the southern and 
eastern GE property lines. As shown on Table 2, BEX was not detected 
above the laboratory’s reporting limit of each compound in all 19 of these 
referenced samples.   
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5.2.2 Pilot Test Phase 

It was agreed between ANG and ERM that a “baseline” round of 
groundwater sampling in monitoring wells adjacent and down-gradient 
of the PT be sampled prior to performing the PT.  The following 
monitoring wells were sampled: MW-19, MW-105, MW-106, MW-107, 
MW-111, and MW-112.  The wells were sampled in general conformance 
with USEPA low-flow (minimal drawdown) well purging and sample 
collection techniques (USEPA 1996).  

Analytical data are presented in Appendix C and summarized in Table 4 
along with the NYSDEC standards and guidance values for groundwater.  
BEX compounds were not detected in three of the six groundwater 
samples (MW-106, MW-107, and MW-112).  The concentration of benzene 
(6.2 to 13 μg/L), ethylbenzene (17,120 and 250 μg/L) and xylene (20, 260, 
and 480 μg/L) in groundwater samples collected from MW-19, MW-105, 
and MW-112 exceeded the NYSDEC ambient groundwater quality 
standards of 1 μg/L, 5 μg/L, and 5 μg/L, respectively.  

On 12 May 2009, initiation of the PT began. Approximately 20 injection 
points were installed using a Geoprobe® rig in the locations depicted on 
Figure 4.  Each injection point was advanced to the bottom of the targeted 
injection zone within the sand unit (approximately 15 to 25-ft bgs).  
Potable water was obtained from the 174th FW in a 300-gallon poly tank 
supplied by the drilling contractor.  The solid CaO2 and potable water 
mixed thoroughly into 20-gallon batches of a slurry like solution and were 
transferred into a portable pump skid. The slurry was slowly injected into 
the groundwater using a re-circulation pump.  The CaO2 slurry was 
injected in a “bottom-to-top” method in three 5-ft injection intervals, 
starting at the bottom of the targeted injection zone. The Geoprobe® was 
used to slowly retracted drilling rods while the CaO2 slurry was injection 
over the targeted zone.  No significant problems were encountered during 
the injection process.  

5.2.3 Borings Along Fairway Drive and Monitoring Well Installations  

The installation of five additional borings was conducted west of the GE 
Property that focused on delineating the extent of BEX-affected 
groundwater. The five borings were required to determine that the  
BEX-affected groundwater plume did not extend beyond the western 
property lines of GE.  Each boring was advanced to depths between 19- to 
25-ft bgs.  The average depth of saturated soil in this area during the 
investigation was 3- to 4-ft bgs.   
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PID results from soil screening in the unsaturated zone were ND.  All PID 
results were noted on the borings logs which are presented in  
Appendix B.  All five of the borings were extended to the groundwater 
table to define the extent of groundwater contamination and to locate 
“clean” conditions along the western GE property lines. As shown in 
Table 2, BEX was not detected above the laboratory’s reporting limit of 
each compound in all five of these referenced samples.   

Two new groundwater monitoring wells (MW-113 and MW-114) were 
installed during this Supplemental RI.  The two new off-site wells were 
installed just south of the south central portion of the GE property line 
(MW-113) and just east of the east central portion of the GE Property line 
MW-114).  Based on previous SP-16 sampling results obtained during the 
February 2009 phase of this Supplemental RI, these wells should be 
considered sentinel wells. 

On 5 August 2009, the following monitoring wells were sampled: MW-19, 
MW-105, MW-106, MW-107, MW-111, MW-112, MW-113, and MW-114. 
The wells were sampled in general conformance with USEPA low-flow 
(minimal drawdown) well purging and sample collection techniques  
(USEPA 1996).  Analytical data are presented in Appendix C and 
summarized in Table 4 along with the NYSDEC standards and guidance 
values for groundwater.  BEX compounds were not detected in five of the 
eight groundwater samples (MW-106, MW-107, MW-112, MW-113, and 
MW-114).  The concentration of benzene (6.0, 3.3 and 6.9 μg/L), 
ethylbenzene (410 and 300 μg/L)  and xylene (760 and 170 μg/L)  in 
groundwater samples collected from MW-19, MW-105, and MW-112 
exceeded the NYSDEC ambient groundwater quality standards of 1 μg/L, 
5 μg/L, and 5 μg/L, respectively.  Review of this data indicates that the 
injection of CaO2 slurry, in general, enhanced the natural attenuation 
process. 

5.2.4 Groundwater Sampling  

A complete groundwater sampling event was conducted by ERM during 
the week of 5 October 2009.  All 28 existing monitoring wells and the two 
newly installed wells were sampled as described above in Section 4.1.3.  
All monitoring well locations are presented on Figure 5. 

Laboratory data associated with groundwater sampling are presented in 
Table 4.  Analytical laboratory reports are presented in Appendix C.  The 
groundwater analysis indicated BEX concentrations below laboratory 
method reporting limits in 20 of the 30 monitoring wells.  Concentrations 
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of BEX above Standards, Criteria, and Guidance (SCG) were present in 
MW-2, MW-11, MW-14, MW-15, MW-19, MW-22, MW-101, MW-103, 
MW-105, and MW-112.  Total BEX concentrations are presented on  
Figure 6. 

Benzene concentrations in these ten wells ranged from ND to 49 μg/L.  
Figure 7 shows the lateral extent of benzene in groundwater in  
October 2009 using all 30 MW sampling locations and relative to the 
NYSDEC ambient groundwater quality standard of 1 μg/L  
(NYSDEC 1998).  The highest concentration of benzene was found in the 
area immediately north of Molloy Road on the ANG property. 

Figure 8 illustrates the distribution of dissolved ethylbenzene in  
October 2009 using all the 30 MW locations and relative to the NYSDEC 
ambient groundwater quality standard of 5 μg/L.  Ethylbenzene 
concentrations in these ten wells ranged from ND to 380 μg/L. 
Ethylbenzene concentrations were highest in the vicinity of well MW-19 
north of Molloy Road on the ANG property. 

Figure 9 shows the distribution of dissolved xylenes in October 2009 using 
all 30 MW sampling locations and relative to the NYSDEC ambient 
groundwater quality standard of 5 μg/L.  Xylene concentrations in these 
ten wells ranged from ND to 420 μg/L.  Xylene concentrations were 
highest in the vicinity of well MW-19 north of Molloy Road on the ANG 
property. 

Detailed review of the natural attenuation parameters has been completed 
by ERM.  Results of this review and associated recommendations have 
been detailed in Appendix A of the Draft Final FFS submitted to the ANG 
and the NYSDEC on 7 December 2009. 

Based on the additional investigation previously described in this TM, the 
extent of BTEX-affected groundwater has been delineated on the Hancock 
ANGB property, BGC property, and on the RamTech property with the 
plume dissipating within the boundaries of the GE Property.   

5.2.5 Soil Vapor Survey  

New York State does not currently have any SCG values for 
concentrations of VOC in subsurface vapors. Additionally, there are no 
current databases available with background levels of VOC in soil vapor. 
In the absence of this information, soil vapor sampling results are 
reviewed “as a whole,” in conjunction with the results of other 
environmental sampling and the site.  To put some perspective on the 
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data, the NYDOH and NYSDEC often compare the soil vapor results to 
the NYSDOH’s background database that was used to evaluate outdoor 
air data (NYSDOH 2006). 

The results of the soil vapor evaluation conducted on RamTech’s property 
are summarized in the table below.  The study was conducted to 
characterize the nature and potential extent of subsurface vapor 
contamination on the property.  The results of the soil vapor evaluation 
are compared to a statistical evaluation of background concentrations of 
VOC in outdoor air which are summarized in the Study of Volatile Organic 
Chemicals in Air of Fuel Oil Heated Homes (NYSDOH 2003).   
 

 Identification Benzene Ethylbenzene m,p - Xylene o- Xylene 
SV-06 2.14 0.97 0.90 0.57 
SV-07 3.43 3.12 4.19 2.92 
SV-08 12.1 1.08 1.14 0.61 

Ambient <0.79 <0.39 <0.39 <0.39 
Indoor 90th  15 7.4 12 7.6 

Outdoor 90th  4.3 1.1 1.4 1.7 
(Concentrations in µg/cubic meter) 

The bolded concentrations in the tabular summary exceed the background 
outdoor air concentrations of 90 percent of samples collected in the 
NYSDOH study.  According the NYSDOH, soil vapor data alone typically 
can not be relied alone to rule out the potential for vapor intrusion in a 
buildings. Based on the evaluation of soil vapor and groundwater data 
collected in the vicinity of the RamTech building, ERM recommends that 
indoor air evaluation should be performed.  Based on ERM’s current 
knowledge on the construction of the RamTech facility, ERM recommends 
collecting two sets of indoor air samples (one sub-slab soil gas and one 
indoor air sample from each location) and one ambient outdoor air 
sample. The data collected during the indoor air evaluation will be used to 
assess the current Site conditions and to address potential exposure risk. 
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SECTION 6.0 

 

CONCLUSIONS 

The Supplemental RI was performed to address several data gaps that 
exist regarding off-site and down gradient BTEX-affected soil and 
groundwater relating to Site 15. A significant amount of additional data 
was obtained during implementation of the Supplemental RI.  The 
following technical conclusions are derived from implementation of this 
Supplemental RI Work Plan: 

1. Dissolved-phase BTEX in groundwater at concentrations above 
applicable SCGs has migrated completely across portions of the BGC 
and RamTech properties to properties further down gradient.  This 
additional environmental investigation determined that the end of the 
plume is somewhere on GE Property as indicated by BEX sampling on 
the west, south, and east sides of the GE Property. 

2. Natural attenuation of BTEX in groundwater is occurring in Site 15 
groundwater.  However, the rate of natural attenuation is not sufficient 
to prevent additional migration of BTEX in groundwater as evidenced 
by fluctuations of the dissolved-phase BTEX plume. 

3. The PT indicated the injection of CaO2 was effective and natural 
attenuation was enhanced with chemical injection.  

4. Evaluation of soil vapor concentrations in the vicinity of the RamTech 
building indicates that indoor air sampling should be performed.  
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SECTION 7.0 

 

RECOMMENDATIONS 

ERM recommends the following actions based on the results of the 
Supplemental RI to facilitate remediation of Site 15, including the off-site 
portion of the plume. 

• A formal Addendum to the February 2002 FFS Report should be 
prepared incorporating the significant amount of additional data 
obtained during the recent investigations and the proposed IRAs.  A 
Draft FFS was presented to ANG in September 2008 and the  
Draft Final revision is being developed in conjunction with this TM.  

• The preparation of a Proposed Plan and Record of Decision should be 
conducted upon ANG and New York State Department of 
Environmental Conservation (NYSDEC) approval of the upcoming 
Draft Final and Final Focused Feasibility Study Reports 

 • Based on currently available information, ERM recommends 
conducting an indoor air evaluation at the RamTech Engineering 
Building. 

• Continue monitoring natural attenuation at the monitoring wells on 
Site 15 and down gradient through appropriate sampling, laboratory 
analyses, and associated reporting prior to implementation of the final 
approved remedial alternative. 
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Final

TABLE 1
SUMMARY OF SAMPLES

HANCOCK AIR NATIONAL GUARD BASE- SYRACUSE, NEW YORK
NYSDEC SITE NUMBER 734054

ERM PROJECT NUMBER 0086335

Location ID Media Analysis Sample Date Sample Time
ANG-GP-123 Ground Water BEX 25-Feb-09 11:15
ANG-GP-124 Ground Water BEX 25-Feb-09 12:30
ANG-GP-125 Ground Water BEX 25-Feb-09 14:05
ANG-GP-126 Ground Water BEX 25-Feb-09 15:05
ANG-EB Lab Water BEX, QA/QC 25-Feb-09 11:30
ANG-GP-127 Ground Water BEX 26-Feb-09 9:25
ANG-GP-128 Ground Water BEX 26-Feb-09 11:10
ANG-GP-129 Ground Water BEX 26-Feb-09 12:40
ANG-GP-130 Ground Water BEX 26-Feb-09 13:50
ANG-GP-131 Ground Water BEX 26-Feb-09 17:10
ANG-GP-132 Ground Water BEX 26-Feb-09 16:10
ANG-GP-133 Ground Water BEX 27-Feb-09 10:45
ANG-GP-134 Ground Water BEX 27-Feb-09 9:45
ANG-GP-134 MS Ground Water BEX, QA/QC 27-Feb-09 9:45
ANG-GP-134 MSD Ground Water BEX, QA/QC 27-Feb-09 9:45
ANG-GP-135 Ground Water BEX 27-Feb-09 8:40
ANG-GP-136 Ground Water BEX 27-Feb-09 12:55
ANG-GP-137 Ground Water BEX 27-Feb-09 13:50
ANG-GP-138 Ground Water BEX 27-Feb-09 14:35
ANG-GP- Dupe Ground Water BEX, QA/QC 27-Feb-09 ---
ANG-GP-139 Ground Water BEX 3-Mar-09 11:45
ANG-GP-140 Ground Water BEX 3-Mar-09 1:12
ANG-GP-141 Ground Water BEX 3-Mar-09 15:20
ANG-GP-142 Ground Water BEX 29-Jul-09 12:00
ANG-GP-143 Ground Water BEX 29-Jul-09 13:10
ANG-GP-143 MS Ground Water BEX, QA/QC 29-Jul-09 13:10
ANG-GP-143 MSD Ground Water BEX, QA/QC 29-Jul-09 13:10
ANG-GP-144 Ground Water BEX 29-Jul-09 14:40
ANG-GP-145 Ground Water BEX 29-Jul-09 15:45
ANG- GP- DUPE Ground Water BEX, QA/QC 29-Jul-09 ---
ANG-GP-146 Ground Water BEX 30-Jul-09 10:20
ANG-Trip Blank Lab Water BEX, QA/QC 30-Jul-09 ---

NOTES:

--- - Not Applicable
BEX- benzene, ethylbenzene and xylenes by USEPA Method 8260 for groundwater and EPA TO-17 for soil gas
QA/QC- quality assurance and quality control samples as specified in the QAPP.
MNA- Select parameters to assist in the evaluation of the reductive attenuation of BTEX
Lab Water- deionized or organic free water provided by the laboratory
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TABLE 1
SUMMARY OF SAMPLES

HANCOCK AIR NATIONAL GUARD BASE- SYRACUSE, NEW YORK
NYSDEC SITE NUMBER 734054

ERM PROJECT NUMBER 0086335

Location ID Media Analysis Sample Date Sample Time
ANG- MW-19 (04/09) Ground Water BEX, MNA 13-Apr-09 15:20
ANG- MW-105 (04/09) Ground Water BEX, MNA 13-Apr-09 12:05
ANG- MW-105 (04/09) MS Ground Water BEX, MNA, QA/QC 13-Apr-09 12:05
ANG- MW-105 (04/09) MSD Ground Water BEX, MNA, QA/QC 13-Apr-09 12:05
ANG- MW-106 (04/09) Ground Water BEX, MNA 13-Apr-09 16:40
ANG- MW-107 (04/09) Ground Water BEX, MNA 13-Apr-09 15:40
ANG- MW-111 (04/09) Ground Water BEX, MNA 13-Apr-09 11:15
ANG- MW-112 (04/09) Ground Water BEX, MNA 13-Apr-09 12:37
ANG- DUP (04/09) Ground Water BEX, MNA 13-Apr-09 12:37
ANG- EB (04/09) Lab Water BEX, MNA, QA/QC 13-Apr-09 11:20
ANG- MW-19 (04/09) Ground Water BEX, MNA 5-Aug-09 14:15
ANG- MW-105 (04/09) Ground Water BEX, MNA 5-Aug-09 14:15
ANG- MW-106 (04/09) Ground Water BEX, MNA 5-Aug-09 11:45
ANG- MW-107 (04/09) Ground Water BEX, MNA 5-Aug-09 15:30
ANG- MW-111 (04/09) Ground Water BEX, MNA 5-Aug-09 10:45
ANG- MW-111 (04/09) MS Ground Water BEX, MNA, QA/QC 5-Aug-09 10:45
ANG- MW-111 (04/09) MSD Ground Water BEX, MNA, QA/QC 5-Aug-09 10:45
ANG- MW-112 (04/09) Ground Water BEX, MNA 5-Aug-09 10:35
ANG- DUP (04/09) Ground Water BEX, MNA 5-Aug-09 13:00
ANG- MW-113 (04/09) Ground Water BEX, MNA 5-Aug-09 17:05
ANG- MW-114 (04/09) Ground Water BEX, MNA 5-Aug-09 16:00
ANG- EB (04/09) Lab Water BEX, MNA, QA/QC 5-Aug-09 17:25
ANG- MW-103 (10/09) Ground Water BEX, MNA 6-Oct-09 15:45
ANG- MW-104 (10/09) Ground Water BEX, MNA 6-Oct-09 16:30
ANG- MW-105 (10/09) Ground Water BEX, MNA 6-Oct-09 15;25
ANG- MW-106 (10/09) Ground Water BEX, MNA 6-Oct-09 16:45
ANG- MW-107 (10/09) Ground Water BEX, MNA 6-Oct-09 15:45
ANG- MW-110 (10/09) Ground Water BEX, MNA 6-Oct-09 14:15
ANG- MW-111 (10/09) Ground Water BEX, MNA 6-Oct-09 12:05
ANG- MW-112 (10/09) Ground Water BEX, MNA 6-Oct-09 10:40
ANG- MW-113 (10/09) Ground Water BEX, MNA 6-Oct-09 13:48

NOTES:

--- - Not Applicable
BEX- benzene, ethylbenzene and xylenes by USEPA Method 8260 for groundwater and EPA TO-17 for soil gas
QA/QC- quality assurance and quality control samples as specified in the QAPP.
MNA- Select parameters to assist in the evaluation of the reductive attenuation of BTEX
Lab Water- deionized or organic free water provided by the laboratory
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TABLE 1
SUMMARY OF SAMPLES

HANCOCK AIR NATIONAL GUARD BASE- SYRACUSE, NEW YORK
NYSDEC SITE NUMBER 734054

ERM PROJECT NUMBER 0086335

Location ID Media Analysis Sample Date Sample Time
ANG- MW-114 (10/09) Ground Water BEX, MNA 6-Oct-09 17:00

ANG- MW-114 (04/09) MS Ground Water BEX, MNA, QA/QC 6-Oct-09 17:00
ANG- MW-114 (04/09) MSD Ground Water BEX, MNA, QA/QC 6-Oct-09 17:00
ANG- EB (10/09) Lab Water BEX, MNA, QA/QC 6-Oct-09 17:20
RAM- SV-06 Soil Gas BEX 6-Oct-09 11:40
RAM- SV-07 Soil Gas BEX 6-Oct-09 11:50
RAM- SV-08 Soil Gas BEX 6-Oct-09 11:55
RAM- SV-Ambient Soil Gas BEX 6-Oct-09 12:00
ANG- MW-20 (10/09) Ground Water BEX, MNA 7-Oct-09 8:40
ANG- MW-9 (10/09) Ground Water BEX, MNA 7-Oct-09 8:45
ANG- MW-2 (10/09) Ground Water BEX, MNA 7-Oct-09 9:35
ANG- MW-101 (10/09) Ground Water BEX, MNA 7-Oct-09 9:55
ANG- MW-19 (10/09) Ground Water BEX, MNA 7-Oct-09 10:15
ANG- DUP-2 (10/09) Ground Water BEX, MNA 7-Oct-09 10:15
ANG- MW-22 (10/09) Ground Water BEX, MNA 7-Oct-09 10:40
ANG- MW-22 (10/09) Ground Water BEX, MNA 7-Oct-09 10:55
ANG- MW-108 (10/09) Ground Water BEX, MNA 7-Oct-09 14:05
ANG- MW-102 (10/09) Ground Water BEX, MNA 7-Oct-09 14:20
ANG- EB (10/09) Lab Water BEX, MNA, QA/QC 7-Oct-09 14:37
ANG- MW-105 (10/09) Ground Water BEX, MNA 7-Oct-09 15:10
ANG- MW-18 (10/09) Ground Water BEX, MNA 7-Oct-09 15:35
ANG- MW-3 (10/09) Ground Water BEX, MNA 7-Oct-09 16:30
ANG- MW-4 (10/09) Ground Water BEX, MNA 7-Oct-09 16:35
ANG- RW-1 (10/09) Ground Water BEX, MNA 8-Oct-09 9:25
ANG- MW-14 (10/09) Ground Water BEX, MNA 8-Oct-09 9:55
ANG- MW-16 (10/09) Ground Water BEX, MNA 8-Oct-09 11:10
ANG- MW-15 (10/09) Ground Water BEX, MNA 8-Oct-09 12:25
ANG- MW-15 (10/09) MS Ground Water BEX, MNA, QA/QC 8-Oct-09 12:25
ANG- MW-15 (10/09) MSD Ground Water BEX, MNA, QA/QC 8-Oct-09 12:25
ANG- MW-17 (10/09) Ground Water BEX, MNA 8-Oct-09 14:15
ANG- MW-8 (04/09) Ground Water BEX, MNA 8-Oct-09 14:25

NOTES:

--- - Not Applicable
BEX- benzene, ethylbenzene and xylenes by USEPA Method 8260 for groundwater and EPA TO-17 for soil gas
QA/QC- quality assurance and quality control samples as specified in the QAPP.
MNA- Select parameters to assist in the evaluation of the reductive attenuation of BTEX
Lab Water- deionized or organic free water provided by the laboratory
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TABLE 2

WELL ID GP-123 GP-124 GP-125 GP-126 GP-127 GP-128 GP-129 GP-130 GP-131 GP-132 GP-133 GP-134 NYSDEC 
Sample Date 2/25/2009 2/25/2009 2/25/2009 2/25/2009 2/26/2009 2/26/2009 2/26/2009 2/26/2009 2/26/2009 2/26/2009 2/27/2009 2/27/2009 STANDARD

VOCs (ug/l)

BENZENE < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 1
ETHYL BENZENE < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 5

XYLENE < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 5

WELL ID GP-135 GP-136 GP-137 GP-138 GP-139 GP-140 GP-141 GP-142 GP-143 GP-144 GP-145 GP-146 NYSDEC 
Sample Date 2/27/2009 2/27/2009 2/27/2009 2/27/2009 3/3/2009 3/3/2009 3/3/2009 7/29/2009 7/29/2009 7/29/2009 7/29/2009 7/29/2009 STANDARD

VOCs (ug/l)

BENZENE < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 1
ETHYL BENZENE < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 5

XYLENE < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 5

NOTES:

 ug/L = Micrograms per liter
VOCs - volatile organic compounds determined by USEPA Method 8260
<  = the compound was not detected at a concentration above the laboratory reporting limit. The number proceeding the less than symbol (<) is the laboratory's reporting limit for the compound. 
NYSDEC Standards - NYS Division of Water Technical and Operational Guidance Series (1.1.1) 1998

NYSDEC SITE NUMBER 734054
ERM PROJECT NUMBER 0086335

SUMMARY OF DIRECT PUSH INVESTIGATION DATA- GROUNDWATER 
SITE 15- 174th FIGHTER WING AIR NATIONAL GUARD

HANCOCK FIELD, SYRACUSE, NY



#### static water 8.93 8.42 8.18 5.93 7.78 5.58 8.85 11.81 11.52 11.64 10.31 6.02 6.81 7.88 9.61 9.54
6-Oct static water 11.23 11.23 10.95 9.48 10.05 8.83 11.45 14.51 13.94 13.78 12.54 8.73 8.93 10.11 12.35 11.91

Well ID MW-2 MW-3 MW-4 MW-5 MW-8 MW-9 MW-11 MW-14 MW-15 MW-16 MW-17 MW-18 MW-19 MW-20 MW-22 RW-1
Top of Casing 399.45 399.91 399.80 400.34 398.00 396.15 399.69 402.92 402.17 402.18 400.33 400.10 396.35 397.81 401.11 400.11
Date

11-Apr-2005 391.17 391.72 391.99 394.76 389.28 390.97 390.14 391.45 390.95 390.71 390.24 394.32 389.66 390.22 392.58 390.87
28-Sep-2005 388.33 388.44 388.67 390.52 387.63 386.99 388.05 388.20 388.00 388.05 387.49 391.12 387.10 387.47 389.26 387.92
6-Nov-2006 390.02 390.96 391.13 393.25 389.69 389.74 390.37 390.65 390.25 390.07 389.60 393.36 389.13 389.58 390.88 390.15
4-Feb-2008 390.04 390.80 392.18 393.26 389.58 389.79 390.18 390.36 390.11 390.00 389.50 393.41 389.11 389.63 390.58 390.06
13-Apr-2009 390.52 391.49 391.62 394.41 390.22 390.57 390.84 391.11 390.65 390.54 390.02 394.08 389.54 389.93 391.50 390.57
6-Oct-2009 388.22 388.68 388.85 390.86 387.95 387.32 388.24 388.41 388.23 388.40 387.79 391.37 387.42 387.70 388.76 388.20

#### static water 8.84 8.52 8.47 5.81 7.55 1.67 4.20 8.44 8.67 3.01 2.25 2.07 --- ---
6-Oct static water 11.52 10.89 10.41 7.42 9.38 2.73 5.54 10.93 10.92 4.03 2.92 2.89 1.68 0.00

Well ID MW-101 MW-102 MW-103 MW-104 MW-105 MW-106 MW-107 MW-108 MW-109 MW-110 MW-111 MW-112 MW-113 MW-114
Top of Casing 401.58 400.70 397.74 394.43 396.38 388.54 391.85 401.73 400.00 389.77 388.05 388.33 385.93 383.19
Date
11-Apr-2005 NM NM NM NM NM NM NM NM NM NM NM NM NM NM
28-Sep-2005 NM NM NM NM NM NM NM NM NM NM NM NM NM NM
6-Nov-2006 392.08 391.60 388.95 388.22 388.57 386.48 387.15 NM NM NM NM NM NM NM
4-Feb-2008 391.79 391.56 389.09 388.30 388.63 386.63 387.41 392.60 390.77 386.51 385.61 386.01 NM NM
13-Apr-2009 392.74 392.18 389.27 388.62 388.83 386.87 387.65 393.29 391.33 386.76 385.80 386.26 NM NM
6-Oct-2009 390.06 389.81 387.33 387.01 387.00 385.81 386.31 390.80 389.08 385.74 385.13 385.44 384.25 383.19

NOTES:

- Top of casing provided by others.
- Measurements reported in feet.
NM - Not measured.

NYSDEC SITE NUMBER 734054
ERM PROJECT NUMBER 0086335

Final 

HANCOCK AIR NATIONAL GUARD BASE- SYRACUSE, NEW YORK

TABLE 3
SUMMARY OF GROUNDWATER  ELEVATION DATA- OCTOBER 2009



WELL ID NYSDEC 
Sample Date Apr-05 Sep-05 Nov-06 Feb-08 Oct-09 Apr-05 Sep-05 Nov-06 Feb-08 Oct-09 Apr-05 Sep-05 Nov-06 Feb-08 Oct-09 Apr-05 Sep-05 Nov-06 Feb-08 Oct-09 STANDARD

VOCs (ug/l)

BENZENE ---- ---- ---- ---- ---- 200 57 75 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 1
ETHYL BENZENE 3.5 83 52 ---- 200 200 16 61 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 5

TOLUENE ---- ---- ---- ---- NA ---- ---- 0.34J ---- NA ---- ---- ---- ---- NA ---- ---- ---- ---- NA 5
XYLENE 2 98 44 ---- 370 95 15 28 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 5

MTBE ---- ---- ---- ---- NA ---- ---- ---- ---- NA ---- ---- ---- ---- NA ---- ---- ---- ---- NA 10
NATURAL ATTENUATION PARAMETERS (mg/l)

NITRATE 0.55 ---- 0.17 0.86 < 0.1 0.21 ---- ---- 0.33 < 0.1 0.13 0.41 ---- 0.18 0.21 1.20 0.98 0.28 1.3 < 0.1 NA
SULFATE 67.0 7.5 37 98 2.8 2.8 2.4 4 6.0 9.3 26.0 26.0 8.9 3.7 37.0 12.0 15.0 11 8.0 8.6 NA

ALKALINITY 300 310 380 190 400 270 350 300 120 360 190 250 240 40 290 220 260 340 140 280 NA
TOTAL HARDNESS 740 310 350 820 590 380 310 230 57 500 240 250 180 37 350 280 260 270 180 310 NA

AMMONIA ---- 0.088 UJ 0.046 0.20 ---- 0.76 0.065J ---- 0.75 ---- 0.18 ---- ---- 0.11 ---- ---- UJ ---- <0.03 NA
METHANE ---- 8.800 ---- 0.0076 4.4 0.100 1.600 ---- ---- 0.28 0.011 0.011 ---- ---- 0.012 ---- ---- ---- ---- 0.02 NA

PARAMETERS  MEASURED IN THE FIELD 
FERROUS IRON ---- 3.8 0.9 0.8 4.2 6.1 3.3 2.2 0 2.1 ---- 1.200 0 0 1 ---- 0.300 0 0 1.7 NA

pH 7.06 6.95 8.26 6.96 7.54 6.92 6.45 6.77 6.3 6.33 7.30 6.88 8.26 7.16 7.43 7.12 8.21 6.68 7.04 7.14 NA
DISSOLVED OXYGEN 0.00 0.00 0.29 2.28 0.18 0.00 0.00 2.79 7.99 0.12 1.15 0.00 0 0.64 0.49 4.80 0.00 0.77 7.70 0.00 NA

OXIDATION REDUCTION POTENTIAL 76 -127 -76 123.9 44.4 -61 -81 -8 146.6 -71 43 -113 -46 186.9 44 146 -50 121 41.6 -109 NA
CONDUCTIVITY 1.120 0.999 1.4 6.794 1.471 0.531 0.811 0.76 0.106 0.822 0.366 0.803 0.391 0.067 0.440 0.391 0.362 0.577 0.377 0.595 NA

FIELD OBSERVATIONS ---- ---- ---- ---- --- Odor Odor Odor ---- --- ---- ---- ---- ---- --- ---- ---- ---- ---- --- ----

NOTES:

 ug/L = Micrograms per liter mg/L= Milligrams per liter
VOCs - volatile organic compounds determined by USEPA Method 8260 Sheen= Sheen on purge water and/or sample
NYSDEC Standards - NYS Division of Water Technical and Operational Guidance Series (1.1.1) 1998
The MTBE ground water standard is from NYSDEC's TAGM 8086
-  Bold white type with black background indicates exceedance of the NYSDEC Standards or Guidance Value
J = Results greater than the reporting limit that are considered estimated.
UJ= Results less than the reporting limit that are considered estimated.
 ----  = the compound was not detected at a concentration above the laboratory reporting limit
Natural Attenuation Parameters are used to characterize the physical, chemical and biological response of a hydrologic system to contamination.

Dissolved Oxygen, Oxidation Reduction Potential, pH and conductivity were measured in the field using a Horiba U-22 and flow through cell just prior to collecting samples.

Ferrous Iron concentration were measured using a HACH Test Kit 
Ferrous Iron and DO are reported in mg/L

pH is reported in standard units

Oxidation Reduction Potential is reported in mV
Conductivity is reported in ms/cm

Odor = "Petroleum-like" odor

TABLE 4 - Final
SUMMARY OF GROUNDWATER ANALYTICAL DATA - 2005 through 2009

SITE 15- 174th FIGHTER WING AIR NATIONAL GUARD
HANCOCK FIELD, SYRACUSE, NY

NYSDEC SITE NUMBER 734054
ERM PROJECT NUMBER 0086335

MW-2 MW-3 MW-4 MW-5



WELL ID NYSDEC 
Sample Date Apr-05 Sep-05 Nov-06 Feb-08 Oct-09 Apr-05 Sep-05 Nov-06 Feb-08 Oct-09 Apr-05 Sep-05 Nov-06 Feb-08 Oct-09 Apr-05 Sep-05 Nov-06 Feb-08 Oct-09 STANDARDS

VOCs (ug/l)

BENZENE ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 32 31 17 ---- 49 3.7 4.5 2 ---- 3.9 1
ETHYL BENZENE 6.4 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 1.4 0.63J ---- 11 ---- 1.2 0.22J ---- ---- 5

TOLUENE ---- ---- ---- ---- NA ---- ---- ---- ---- NA ---- ---- 0.11J ---- NA ---- ---- ---- ---- NA 5
XYLENE 4 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 5.2 0.36J ---- 16 ---- ---- ---- ---- ---- 5

MTBE ---- ---- ---- ---- NA ---- ---- ---- ---- NA ---- 2.2 ---- ---- NA ---- 1.9 ---- ---- NA 10
NATURAL ATTENUATION PARAMETERS (mg/l)

NITRATE 0.20 ---- ---- 1.2 < 0.1 0.16 0.37 0.1 0.91 < 0.1 0.23 0.15 ---- 0.34 <0.1 0.77 ---- ---- 0.26 <0.1 NA
SULFATE 24.0 28.0 42 8.7 52.0 38.0 21.0 20 6.1 12.0 8.8 22.0 22 72 4.5 24.0 43.0 45 66.0 45.0 NA

ALKALINITY 320 320 250 88 400 110 200 270 32 260 330 330 260 370 360 230 320 370 350 340 NA
TOTAL HARDNESS 380 120 370 96 650 130 360 83 26 220 320 320 370 440 510 230 350 380 400 470 NA

AMMONIA ---- ---- UJ ---- < 0.03 ---- 0.25 0.12J 0.14 0.37 ---- ---- 0.042J ---- <0.03 ---- ---- 0.2 ---- <0.03 NA
METHANE 0.730 0.015 ---- 0.0024 0.011 ---- 0.020 ---- ---- ---- 0.006 0.740 ---- 0.052 1.6 1.800 0.130 0.039 0.14 0.16 NA

PARAMETERS  MEASURED IN THE FIELD 
FERROUS IRON 2.0 2.4 1 0.8 1.2 0.1 2.0 1.05 1.1 2.0 4.0 4.4 1.6 2.5 2.2 0.5 2.8 NM 1.4 2.0 NA

pH 6.94 7.12 4.58 6.29 7.70 6.27 6.51 6.41 6.64 8.31 7.38 7.19 4.51 7.29 7.00 6.96 7.07 7.33 7.13 7.68 NA
DISSOLVED OXYGEN 0.00 0.00 10.9 6.21 0.35 0.00 0.00 0 10.09 3.02 0.00 0.00 11.36 0.23 0.00 2.12 0.00 0 0.20 0.15 NA

OXIDATION REDUCTION POTENTIAL -28 -126 271 41 12.8 152 -26 0.43 109.9 -144.7 -271 -155 270 -93.1 -163 -14 -137 -121 -50.2 14.7 NA
CONDUCTIVITY 0.706 0.999 0 0.172 0.873 1.270 0.969 0.83 0.137 1.006 0.643 0.97 0 1.056 1.280 0.496 0.9 0.91 0.567 0.467 NA

FIELD OBSERVATIONS ---- ---- ---- ---- ---- Odor Odor ---- ---- ---- Odor Odor ---- ---- Odor Odor Odor Odor Dye Visible Dye Visible ----

NOTES:

 ug/L = Micrograms per liter mg/L= Milligrams per liter
VOCs - volatile organic compounds determined by USEPA Method 8260 Sheen= Sheen on purge water and/or sample
NYSDEC Standards - NYS Division of Water Technical and Operational Guidance Series (1.1.1) 1998
The MTBE ground water standard is from NYSDEC's TAGM 8086
-  Bold white type with black background indicates exceedance of the NYSDEC Standards or Guidance Value
J = Results greater than the reporting limit that are considered estimated.
UJ= Results less than the reporting limit that are considered estimated.
 ----  = the compound was not detected at a concentration above the laboratory reporting limit
Natural Attenuation Parameters are used to characterize the physical, chemical and biological response of a hydrologic system to contamination.

Dissolved Oxygen, Oxidation Reduction Potential, pH and conductivity were measured in the field using a Horiba U-22 and flow through cell just prior to collecting samples.

Ferrous Iron concentration were measured using a HACH Test Kit 
Ferrous Iron and DO are reported in mg/L

pH is reported in standard units

Oxidation Reduction Potential is reported in mV
Conductivity is reported in ms/cm

Odor = "Petroleum-like" odor

ERM PROJECT NUMBER 0086335

SITE 15 - 174th FIGHTER WING AIR NATIONAL GUARD
HANCOCK FIELD, SYRACUSE, NY

NYSDEC SITE NUMBER 734054

TABLE 4 (Continued) - Final
SUMMARY OF GROUNDWATER ANALYTICAL DATA 2005 through 2009

MW-8 MW-9 MW-11 MW-14



WELL ID NYSDEC 
Sample Date Apr-05 Sep-05 Nov-06 Feb-08 Oct-09 Apr-05 Sep-05 Nov-06 Feb-08 Oct-09 Apr-05 Sep-05 Nov-06 Feb-08 Oct-09 Apr-05 Sep-05 Nov-06 Feb-08 Oct-09 STANDARDS

VOCs (ug/l)

BENZENE 100 140 66 6.8 10 ---- ---- ---- ---- ---- ---- ---- 0.18J ---- ---- ---- ---- ---- ---- ---- 1
ETHYL BENZENE 28 33 38 ---- 11 ---- ---- 0.25J ---- ---- ---- 2 49 ---- ---- ---- ---- ---- ---- ---- 5

TOLUENE ---- ---- ---- ---- NA ---- ---- 0.38J ---- NA ---- ---- ---- ---- NA ---- ---- ---- ---- NA 5
XYLENE 3 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 31 ---- ---- ---- ---- ---- ---- ---- 5

MTBE ---- 2.8 ---- ---- NA ---- ---- ---- ---- NA ---- ---- ---- ---- NA ---- ---- ---- ---- NA 10
NATURAL ATTENUATION PARAMETERS (mg/l)

NITRATE 0.21 ---- ---- 0.8 <0.1 0.20 ---- 0.11 0.48 <0.1 3.20 0.13 ---- 3.3 <0.1 1.40 0.34 0.83 0.52 <0.1 NA
SULFATE 37.0 17.0 27 28 31 62.0 37.0 99 63 63 58.0 16.0 41 27 19 13.0 12.0 13 6.0 14.0 NA

ALKALINITY 380 340 290 410 340 260 350 520 400 370 260.0 360.0 320 260 370 290 310 320 92 390 NA
TOTAL HARDNESS 430 370 380 460 420 450 390 480 530 550 300 370 370 260 540 300 280 300 99 430 NA

AMMONIA ---- ---- 0.11J 0.041 <0.03 ---- ---- 5.1J ---- <0.03 1.50 1.20 0.13J ---- 0.22 ---- ---- UJ ---- <0.03 NA
METHANE 2.100 1.400 ---- 0.93 0.19 ---- 0.057 0.0078 ---- 0.0089 0.033 1.400 ---- ---- 1.1 ---- ---- ---- ---- 0.0029 NA

PARAMETERS  MEASURED IN THE FIELD 
FERROUS IRON 4.6 3.1 2.95 2.2 2.4 ---- 0.400 NM 0.2 0.2 ---- 2.200 3.2 0 1.4 ---- 0.000 0 0 0 NA

pH 7.00 6.88 7.2 7.16 7.55 7.17 6.99 7.15 6.67 7.60 7.35 6.83 7.01 6.75 6.69 7.25 8.10 7.13 7.07 7.49 NA
DISSOLVED OXYGEN 0.00 0.00 0 0.31 0.13 1.70 0.00 0 1.30 0.42 0.00 0.00 0 6.29 0.00 0.20 0.00 0 1.06 1.11 NA

OXIDATION REDUCTION POTENTIAL -67 150 -153 -99.1 7.8 -85 -16 -19 153.8 18.9 -308 -139 -98 53.9 -115 -202 127 185 181.1 44.5 NA
CONDUCTIVITY 1.170 1.01 0.99 0.630 525 1.050 0.97 3.06 1.052 0.891 0.623 0.6 0.9 0.522 1.260 0.486 0.378 0.986 0.143 0.568 NA

FIELD OBSERVATIONS ---- ---- Odor ---- Odor ---- ---- ---- Dye Visible Dye Visible ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----

NOTES:

 ug/L = Micrograms per liter mg/L= Milligrams per liter
VOCs - volatile organic compounds determined by USEPA Method 8260 Sheen= Sheen on purge water and/or sample
NYSDEC Standards - NYS Division of Water Technical and Operational Guidance Series (1.1.1) 1998
The MTBE ground water standard is from NYSDEC's TAGM 8086
-  Bold white type with black background indicates exceedance of the NYSDEC Standards or Guidance Value
J = Results greater than the reporting limit that are considered estimated.
UJ= Results less than the reporting limit that are considered estimated.
 ----  = the compound was not detected at a concentration above the laboratory reporting limit
Natural Attenuation Parameters are used to characterize the physical, chemical and biological response of a hydrologic system to contamination.

Dissolved Oxygen, Oxidation Reduction Potential, pH and conductivity were measured in the field using a Horiba U-22 and flow through cell just prior to collecting samples.

Ferrous Iron concentration were measured using a HACH Test Kit 
Ferrous Iron and DO are reported in mg/L

pH is reported in standard units

Oxidation Reduction Potential is reported in mV
Conductivity is reported in ms/cm

Odor = "Petroleum-like" odor

SITE 15 - 174th FIGHTER WING AIR NATIONAL GUARD
HANCOCK FIELD, SYRACUSE, NY

NYSDEC SITE NUMBER 734054
ERM PROJECT NUMBER 0086335

TABLE 4 (Continued) - Final
SUMMARY OF GROUNDWATER ANALYTICAL DATA 2005 through 2009

MW-15 MW-16 MW-17 MW-18



WELL ID NYSDEC 
Sample Date Apr-05 Sep-05 Nov-06 Feb-08 Apr-09 Aug-09 Oct-09 Apr-05 Sep-05 Nov-06 Feb-08 Oct-09 Apr-05 Sep-05 Nov-06 Feb-08 Oct-09 STANDARDS

VOCs (ug/l)

BENZENE 28 33 17J ---- 0.71 J 6 < 10 ---- ---- ---- ---- ---- 110 70 51 ---- 5.6 1
ETHYL BENZENE 300 610 270 8.5 17 410 380 ---- ---- ---- ---- ---- 89 32 82 ---- 21 5

TOLUENE ---- ---- ---- ---- NA NA NA ---- ---- ---- ---- NA ---- ---- 0.34J ---- NA 5
XYLENE 650 860 460 9 20 760 420 ---- ---- ---- ---- ---- 88 46 90 ---- 3 5

MTBE ---- ---- ---- ---- NA NA NA ---- ---- ---- ---- NA ---- ---- ---- ---- NA 10
NATURAL ATTENUATION PARAMETERS (mg/l)

NITRATE 0.19 ---- ---- 0.28 ---- ---- <0.1 0.45 ---- ---- 1.4 <0.1 1.50 ---- 0.3 1.9 <0.1 NA
SULFATE 15.0 ---- 11 25.0 20.0 6.7 4.9 36.0 15.0 240 11.0 9.4 32.0 8.8 41 16.0 31.0 NA

ALKALINITY 350 330 240 410 330 330 340 340 340 370 67 350 330 400 370 170 410 NA
TOTAL HARDNESS 340 350 330 350 400 560 550 420 330 300 83 330 390 340 340 160 570 NA

AMMONIA ---- ---- 0.75J ---- ---- 0.077 0.16 ---- ---- 0.03J ---- < 0.03 ---- 0.12 0.1 ---- <0.03 NA
METHANE 3.400 3.500 ---- 0.99 0.61 0.98 3 0.018 0.027 ---- ---- 0.13 2.300 1.800 1.3 0.017 1.0 NA

PARAMETERS  MEASURED IN THE FIELD 
FERROUS IRON ---- 4.100 2.2 2 1.7 2.7 1.9 ---- 2.500 1.2 0 1.8 ---- 5.300 NM 0 0.8 NA

pH 6.78 6.68 4.66 6.37 7.1 6.64 8.21 7.06 6.71 4.69 6.47 7.48 6.87 7.81 5.19 6.57 6.85 NA
DISSOLVED OXYGEN 0.00 0.00 10.95 0.88 0.71 0.29 0.21 0.00 0.00 11.17 0.26 0.23 5.70 0.00 9.55 0.16 0.00 NA

OXIDATION REDUCTION POTENTIAL -79 -101 267 23.7 11.6 -33.4 -132.6 -390 -76 261 207.5 -50.1 -242 -92 226 174.9 -25 NA
CONDUCTIVITY 1.210 0.91 0 1.260 0.997 1.052 1.450 0.839 0.954 0 0.143 0.807 0.607 1.07 0 0.155 1.410 NA

FIELD OBSERVATIONS ---- ---- ---- ---- ---- Odor ---- ---- ---- ---- ---- ---- Odor Odor ---- Odor ---- ----

NOTES:

 ug/L = Micrograms per liter mg/L= Milligrams per liter
VOCs - volatile organic compounds determined by USEPA Method 8260 Sheen= Sheen on purge water and/or sample
NYSDEC Standards - NYS Division of Water Technical and Operational Guidance Series (1.1.1) 1998
The MTBE ground water standard is from NYSDEC's TAGM 8086
-  Bold white type with black background indicates exceedance of the NYSDEC Standards or Guidance Value
J = Results greater than the reporting limit that are considered estimated.
UJ= Results less than the reporting limit that are considered estimated.
 ----  = the compound was not detected at a concentration above the laboratory reporting limit
Natural Attenuation Parameters are used to characterize the physical, chemical and biological response of a hydrologic system to contamination.

Dissolved Oxygen, Oxidation Reduction Potential, pH and conductivity were measured in the field using a Horiba U-22 and flow through cell just prior to collecting samples.

Ferrous Iron concentration were measured using a HACH Test Kit 
Ferrous Iron and DO are reported in mg/L

pH is reported in standard units

Oxidation Reduction Potential is reported in mV
Conductivity is reported in ms/cm

Odor = "Petroleum-like" odor

TABLE 4 (Continued) - Final
SUMMARY OF GROUNDWATER ANALYTICAL DATA 2005 through 2009

SITE 15 - 174th FIGHTER WING AIR NATIONAL GUARD
HANCOCK FIELD, SYRACUSE, NY

NYSDEC SITE NUMBER 734054
ERM PROJECT NUMBER 0086335

MW-19 MW-20 MW-22



WELL ID NYSDEC 
Sample Date Apr-05 Sep-05 Nov-06 Feb-08 Oct-09 Nov-06 Feb-08 Oct-09 Nov-06 Feb-08 Oct-09 Nov-06 Feb-08 Oct-09 Nov-06 Feb-08 Oct-09 STANDARDS

VOCs (ug/l)

BENZENE ---- 2.4 1.4J ---- ---- 8.9 ---- ---- ---- ---- ---- ---- ---- 1.3 ---- ---- ---- 1
ETHYL BENZENE 11.0 18 60 45 ---- 110 22 7.9 ---- ---- ---- ---- ---- ---- ---- ---- ---- 5

TOLUENE ---- ---- 0.4J ---- NA ---- ---- NA ---- ---- NA ---- ---- NA ---- ---- NA 5
XYLENE 21.0 36.0 30 60 ---- 230 41 7.4 ---- ---- ---- ---- ---- ---- ---- ---- ---- 5

MTBE ---- ---- ---- ---- NA ---- ---- NA ---- ---- NA ---- ---- NA ---- ---- NA 10
NATURAL ATTENUATION PARAMETERS (mg/l)

NITRATE 0.12 ---- ---- 0.18 <0.1 0.72 0.47 <0.1 0.13 0.42 <0.1 0.34 0.32 <0.1 0.38 0.3 <0.1 NA
SULFATE 13.0 19.0 170 6.7 5 44 35 42 50 52 5 27 36 33 39 4.5 41 NA

ALKALINITY 200 310 310 250 310 380 300 360 410 390 340 250 340 330 330 54 370 NA
TOTAL HARDNESS 240.0 310.0 380 280 430 430 420 490 550 520 640 310 360 510 440 22 500 NA

AMMONIA 0.45 0.34 1.1 0.44 0.82 0.12 ---- <0.03 UJ ---- <0.03 ---- ---- <0.03 0.13 0.34 <0.03 NA
METHANE 1.300 1.300 6.3 4.4 1.3 0.63 0.55 0.44 0.026 0.016 0.0084 0.27 0.90 0.0970 0.055 ---- 0.033 NA

PARAMETERS  MEASURED IN THE FIELD 
FERROUS IRON 1.0 3.2 NM 1.3 2.5 2.8 1.6 1.2 0.6 0.4 1.8 1.2 0.9 2.9 0.2 0.0 2.1 NA

pH 7.11 7.01 6.8 6.90 6.83 5.15 7.82 6.98 4.89 6.93 7.40 4.65 7.12 6.82 7.27 6.99 7.55 NA
DISSOLVED OXYGEN 0.00 0.00 0 0.13 0.00 9.84 0.50 0.00 9.9 0.72 0.16 10.92 0.33 0.00 0 12.38 0.28 NA

OXIDATION REDUCTION POTENTIAL -129 -166 -200 -248.8 -156 238 -35.2 -103 267 46.3 46.8 275 -48.9 -132 -51 112.3 -70.5 NA
CONDUCTIVITY 0.605 0.999 12.1 0.666 1.100 0 0.731 1.280 0 1.459 1.532 0 1.776 1.420 1.49 0.034 1.674 NA

FIELD OBSERVATIONS Odor/ Sheen Odor Odor Odor/sheen Dye Visible/ Odor Odor/sheen ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----

NOTES:

 ug/L = Micrograms per liter mg/L= Milligrams per liter
VOCs - volatile organic compounds determined by USEPA Method 8260 Sheen= Sheen on purge water and/or sample
NYSDEC Standards - NYS Division of Water Technical and Operational Guidance Series (1.1.1) 1998
The MTBE ground water standard is from NYSDEC's TAGM 8086
-  Bold white type with black background indicates exceedance of the NYSDEC Standards or Guidance Value
J = Results greater than the reporting limit that are considered estimated.
UJ= Results less than the reporting limit that are considered estimated.
 ----  = the compound was not detected at a concentration above the laboratory reporting limit
Natural Attenuation Parameters are used to characterize the physical, chemical and biological response of a hydrologic system to contamination.

Dissolved Oxygen, Oxidation Reduction Potential, pH and conductivity were measured in the field using a Horiba U-22 and flow through cell just prior to collecting samples.

Ferrous Iron concentration were measured using a HACH Test Kit 
Ferrous Iron and DO are reported in mg/L

pH is reported in standard units

Oxidation Reduction Potential is reported in mV
Conductivity is reported in ms/cm

Odor = "Petroleum-like" odor

HANCOCK FIELD, SYRACUSE, NY
NYSDEC SITE NUMBER 734054

ERM PROJECT NUMBER 0086335

TABLE 4 (Continued) - Final
SUMMARY OF GROUNDWATER ANALYTICAL DATA 2005 through 2009

SITE 15 - 174th FIGHTER WING AIR NATIONAL GUARD

MW-104MW-101 MW-102 MW-103RW-1



WELL ID NYSDEC 
Sample Date Nov-06 Feb-08 Apr-09 Aug-09 Oct-09 Nov-06 Feb-08 Apr-09 Aug-09 Oct-09 Nov-06 Feb-08 Apr-09 Aug-09 Oct-09 STANDARDS

VOCs (ug/l)

BENZENE 110 86 6.2 3.3 16 ---- ---- ---- ---- ---- 0.52J ---- ---- ---- ---- 1
ETHYL BENZENE 300 260 120 ---- 8.6 ---- ---- ---- ---- ---- 30 ---- ---- ---- ---- 5

TOLUENE ---- ---- NA NA NA ---- ---- NA NA NA ---- ---- NA NA NA 5
XYLENE 480 430 260 ---- 14 ---- ---- ---- ---- ---- 0.41J ---- 0.27 J ---- ---- 5

MTBE ---- ---- NA NA NA 0.34J ---- NA NA NA ---- ---- NA NA NA 10
NATURAL ATTENUATION PARAMETERS (mg/l)

NITRATE 0.11 0.29 0.21 ---- <0.1 ---- 0.12 ---- ---- <0.1 1.1 2.6 2.1 0.41 0.54 NA
SULFATE 6.3 5.6 8.1 25 14 28 42 49 48 36 17 12 15 45 42 NA

ALKALINITY 270 420 380 320 360 420 340 390 340 340 290 100 200 190 180 NA
TOTAL HARDNESS 370 320 370 370 460 430 410 450 550 380 360 120 200 510 330 NA

AMMONIA 0.054 ---- ---- ---- <0.03 UJ ---- ---- ---- <0.03 0.099 ---- --- --- <0.03 NA
METHANE 3.3 7.8 2.8 1.5 0.51 0.14 0.07 0.051 0.28 0.045 0.29 ---- 0.0049 0.033 0.057 NA

PARAMETERS  MEASURED IN THE FIELD 
FERROUS IRON 2.2 1.1 3.5 0.8 2.9 0 0.0 0.8 0.0 0.0 1.6 0.0 0.0 5.2 3.5 NA

pH 4.64 6.97 7.39 7.21 7.77 7.32 7.35 6.97 7.53 7.38 5 6.88 6.92 7.62 7.49 NA
DISSOLVED OXYGEN 11.09 0.38 0.29 2.95 0.38 0 0.19 0.23 0.26 0.14 10.45 7.57 4.89 2.57 2.24 NA

OXIDATION REDUCTION POTENTIAL 272 -66.1 -43.1 86.1 -107.1 -20 -58.7 -5.3 10.1 -6.0 255 99.8 21.4 -21.7 -17.7 NA
CONDUCTIVITY 0 0.567 817 0.956 1.128 1.66 0.558 1.404 0.850 0.854 0 0.490 0.845 0.915 1.238 NA

FIELD OBSERVATIONS Odor/sheen Odor Odor Oxidant in H2O ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----

NOTES:

 ug/L = Micrograms per liter mg/L= Milligrams per liter
VOCs - volatile organic compounds determined by USEPA Method 8260 Sheen= Sheen on purge water and/or sample
NYSDEC Standards - NYS Division of Water Technical and Operational Guidance Series (1.1.1) 1998
The MTBE ground water standard is from NYSDEC's TAGM 8086
-  Bold white type with black background indicates exceedance of the NYSDEC Standards or Guidance Value
J = Results greater than the reporting limit that are considered estimated.
UJ= Results less than the reporting limit that are considered estimated.
 ----  = the compound was not detected at a concentration above the laboratory reporting limit
Natural Attenuation Parameters are used to characterize the physical, chemical and biological response of a hydrologic system to contamination.

Dissolved Oxygen, Oxidation Reduction Potential, pH and conductivity were measured in the field using a Horiba U-22 and flow through cell just prior to collecting samples.

Ferrous Iron concentration were measured using a HACH Test Kit 
Ferrous Iron and DO are reported in mg/L

pH is reported in standard units

Oxidation Reduction Potential is reported in mV
Conductivity is reported in ms/cm

Odor = "Petroleum-like" odor

TABLE 4 (Continued) -Final
SUMMARY OF GROUNDWATER ANALYTICAL DATA 2005 through 2009

SITE 15 - 174th FIGHTER WING AIR NATIONAL GUARD
HANCOCK FIELD, SYRACUSE, NY

NYSDEC SITE NUMBER 734054
ERM PROJECT NUMBER 0086335

MW-107MW-106MW-105



WELL ID NYSDEC 
Sample Date Feb-08 Oct-09 Feb-08 Oct-09 Feb-08 Oct-09 Feb-08 Apr-09 Aug-09 Oct-09 Feb-08 Apr-09 Aug-09 Oct-09 Feb-08 Oct-09 Feb-08 Oct-09 STANDARDS

VOCs (ug/l)

BENZENE ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 13 6.9 < 10 ---- ---- ---- ---- 1
ETHYL BENZENE ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 410 250 300 48 ---- ---- ---- ---- 5

TOLUENE ---- NA ---- NA ---- NA ---- NA NA NA ---- NA NA NA NA NA NA NA 5
XYLENE ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 740 480 170 <20 ---- ---- ---- ---- 5

MTBE ---- NA ---- NA ---- NA ---- NA NA NA ---- NA NA NA NA NA NA NA 10
NATURAL ATTENUATION PARAMETERS (mg/l)

NITRATE 0.39 <0.1 0.66 <0.1 ---- <0.1 ---- ---- ---- <0.1 ---- ---- ---- 1.4 ---- <0.1 ---- <0.1 NA
SULFATE 41 44 70 65 41 57 65 45 48 49 19 11 11 8.4 11 62 11 56 NA

ALKALINITY 400 380 410 340 370 380 350 360 330 360 370 360 330 340 330 470 330 350 NA
TOTAL HARDNESS 510 540 460 420 450 570 410 490 600 540 380 570 530 510 530 540 530 400 NA

AMMONIA < 0.03 < 0.03 < 0.03 < 0.03 ---- < 0.03 ---- ---- ---- < 0.03 ---- ---- ---- 0.051 ---- < 0.03 ---- < 0.03 NA
METHANE 0.018 0.0082 0.28 0.0078 0.048 0.061 0.044 0.040 0.051 0.039 7.2 3 1.6 1.4 1.6 0.021 1.6 0.0044 NA

PARAMETERS  MEASURED IN THE FIELD 
FERROUS IRON 1.6 1.2 0.0 0.2 0.4 0.0 0.0 0.0 0.2 0.0 1.3 2.1 2.2 0.0 1.7 1.5 1.8 1.4 NA

pH 6.92 6.93 6.95 7.49 7.14 7.54 7.23 7.34 7.24 7.21 7.25 8.30 6.57 7.33 7.06 7.19 6.90 7.12 NA
DISSOLVED OXYGEN 0.39 0 0.04 0.68 0.11 0.17 0.10 0.28 0.33 0.15 0.42 0.16 0.37 0.26 0.30 0.00 0.14 0.00 NA

OXIDATION REDUCTION POTENTIAL 27.6 -61 162.5 59.1 0.4 30.7 14.7 22.3 28.8 27.9 -110.2 -74.6 -71.3 21.5 -57.8 -42.7 -43.3 -112 NA
CONDUCTIVITY 1.033 2.16 1.269 1 0.970 1.311 0.725 0.848 1.199 1.750 0.599 0.855 15.890 1.481 1.349 1.863 1.055 1.38 NA

FIELD OBSERVATIONS ---- ---- ---- ---- ---- ---- ---- ---- ---- Odor Odor Odor Odor ---- ---- artesian artesian ----

NOTES:

 ug/L = Micrograms per liter mg/L= Milligrams per liter
VOCs - volatile organic compounds determined by USEPA Method 8260 Sheen= Sheen on purge water and/or sample
NYSDEC Standards - NYS Division of Water Technical and Operational Guidance Series (1.1.1) 1998
The MTBE ground water standard is from NYSDEC's TAGM 8086
-  Bold white type with black background indicates exceedance of the NYSDEC Standards or Guidance Value
J = Results greater than the reporting limit that are considered estimated.
UJ= Results less than the reporting limit that are considered estimated.
 ----  = the compound was not detected at a concentration above the laboratory reporting limit
Natural Attenuation Parameters are used to characterize the physical, chemical and biological response of a hydrologic system to contamination.

Dissolved Oxygen, Oxidation Reduction Potential, pH and conductivity were measured in the field using a Horiba U-22 and flow through cell just prior to collecting samples.

Ferrous Iron concentration were measured using a HACH Test Kit 
Ferrous Iron and DO are reported in mg/L

pH is reported in standard units

Oxidation Reduction Potential is reported in mV
Conductivity is reported in ms/cm

Odor = "Petroleum-like" odor

HANCOCK FIELD, SYRACUSE, NY
NYSDEC SITE NUMBER 734054

ERM PROJECT NUMBER 0086335

TABLE 4 (Continued) - Final
SUMMARY OF GROUNDWATER ANALYTICAL DATA 2005 through 2009

SITE 15 - 174th FIGHTER WING AIR NATIONAL GUARD

MW-113 MW-114MW-108 MW-109 MW-112MW-111MW-110











































































































































































































































































APPENDIX C 

 
 

LABORATORY RESULTS 
(See Attached CD) 



APPENDIX D 

 
 

QA/QC EVALUATION RESULTS 
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QA/QC EVALUATION RESULTS 
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