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1 INTRODUCTION 
 
FPM Group Ltd. (FPM) has been contracted by the Air Force Center for Engineering and the 
Environment (AFCEE), to conduct a long-term monitoring (LTM) program for groundwater at 
the Tank Farms 1&3  Petroleum Source Removal Area of Concern (SRA) at the former Griffiss 
Air Force Base (AFB), New York.  The LTM program was conducted in accordance with 
provisions of the Basic Contract No. F41624-03-D-8601 Delivery Order No. 0027.  The purpose 
of the LTM program is to monitor the presence of contaminants of concern (COCs), assess the 
potential for migration of the COCs, statistically identify groundwater trends for the COCs, and 
establish an early warning system for assuring compliance with potential COC receptors. 
 
Data evaluation and report preparation for the LTM program includes semi-annual summary 
updates and a more detailed annual report.  The LTM program will also be reviewed periodically 
to revise sampling locations and/or sampling frequencies for optimal functioning.  This semi-
annual LTM report includes collection, analysis, and reporting of COCs for the following SRA 
from June 2002 through March 2006: 
 
• Tank Farm 1 and 3 SRA SS-20 (New York State Department of Environmental 

Conservation [NYSDEC] Spill #9111733) 
 
The locations of the Petroleum SRA can be reviewed in Figure 1-1.  LTM was recommended by 
FPM and approved by NYSDEC by their approval of site-specific workplans and groundwater 
monitoring reports for Tank Farms 1 and 3 (FPM, November 2001). 
 
As part of the performance based contract, it should be noted that the following sites were 
previously sampled under LTM, and were closed or proposed for closure. 
 
• Building T-9 SRA SS-25 (NYSDEC Spill #9702173).  Spill closed September 24, 2004 
• Building 43 SRA ST-26 (NYSDEC Spill #9204543 and #9313076) proposed for 

closure, March 2005 
• Building 110 SRA ST-36 (NYSDEC Spill #8603763).  Spill closed September 29, 2004 
• Building 771/Pumphouse 5 SRA ST-37 (NYSDEC Spill #8903144).  Site closed 

October 20, 2004 
• Building 100 SRA ST-51 (NYSDEC Spill #9704490).  Spill closed September 29, 2004 
 
Groundwater samples were collected from each of the sites listed and analyzed for the respective 
COCs as identified during previous investigations (e.g., volatile organic compounds [VOCs] and 
semivolatile organic compounds [SVOCs]).  Both existing data and information from new 
sampling rounds are utilized for overall performance evaluation. 
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Groundwater samples were collected and analyzed at as many existing monitoring wells as 
possible to adequately locate and track the migration of the COC plume(s).   
 
New wells were installed according to the protocol as described in the Field Sampling Plan 
(FSP) (FPM, August 2003).  Reference is also made to the AFCEE Quality Assurance Project 
Plan (QAPP) Version 3.1 (AFCEE, 2001) , prior to June 2006 and Version 4.0 (AFCEE, 2005) is 
used currently, with project-specific variances.  The QAPP together with the FSP form the 
Sampling and Analysis Plan (SAP). 
 
1.1 Long-Term Monitoring Approach 
 
1.1.1 Long-Term Monitoring Background 
 
To illustrate how this LTM Program will operate, the following highlights the overall objectives, 
components, and constraints of the groundwater LTM Program. 
 
The objectives of LTM are: 
 

 To continue refining the conceptual site model (CSM) for groundwater flow so that the 
predictions regarding the fate and transport of COCs are accurate; 

 To establish an early warning monitoring system for the protection of potential 
receptors prior to completion of exposure pathways; 

 To evaluate COC degradation due to remedial action or natural attenuation processes; 
and 

 To collect data that support attainment of spill closure.   
 
Typical components of a groundwater LTM system include: 
 

 One or more upgradient well(s) representative of background conditions; and 
 LTM wells that track the COC migration or degradation trend. 

 
Constraints associated with a groundwater LTM system include: 
 

 All monitoring wells must be screened in the same hydrogeologic unit as the COC 
plume or known/probable groundwater pathway from a potential source; and 

 Downgradient LTM wells must be located to detect unexpected variations in 
groundwater quality as efficiently as possible (i.e., with respect to groundwater 
migration rates and downgradient flow direction). 

 
Given the above objectives and constraints the design of an LTM system considers the following 
tasks: 
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1. Selecting water-level observation wells and water quality monitoring wells from existing 
monitoring wells and piezometers, or selecting locations for new wells, depending on the 
evaluation of existing data (i.e., well logs, water-level measurements, proximity to natural 
flow boundaries, trends and uncertainties in the existing data) and the specific intended 
and distinct role of that monitoring point; 

2. Providing a statistical evaluation of water-level elevation data for groundwater flow 
direction, existing COC concentrations, and groundwater chemistry to predict long-term 
trends; 

3. Identifying performance evaluation criteria (e.g., statistical tests), including appropriate 
analysis methods for evaluating data variations or closure attainment; 

4. Identifying water quality sampling frequency at each monitoring point both for  
a) understanding the trends of COCs and/or their indicator analytes, and  
b) minimizing the costs and maximizing the benefits of the program;  

5. Identifying physical and chemical parameters (e.g., transport and attenuation properties) 
for the COCs; and 

6. Periodically assessing the LTM monitoring well network for addition of new monitoring 
wells or possible decommissioning of monitoring wells from the LTM program. 

 
1.1.2 Purpose of LTM Program 
 
Each site-specific LTM Work Plan has identified monitoring points that will best detect 
groundwater COCs that are known to exist at the Petroleum SRA, and track their transport over 
time to support a decision for either continued monitoring, remedial measures (i.e., free product 
recovery in those cases where free product is encountered), or spill closure.  The LTM Program 
will use historic data and new information from annual and quarterly sampling rounds at 
specified existing and new monitoring wells. 



Long-Term Monitoring Report 
Petroleum SRA LTM 
Former Griffiss AFB 

Contract No. F41624-03-D-8601/Delivery Order No. 0027 
Revision 0.0 
August 2007 

Page 2-1 
 

2 ENVIRONMENTAL SETTING 
 
2.1 PHYSIOGRAPHY AND TOPOGRAPHY 
 
The former Griffiss AFB is located in the city of Rome in Oneida County, New York (refer to 
Figure 2-1).  The former Base lies within the Mohawk Valley between the Appalachian plateau 
and the Adirondack Mountains.  A rolling plateau northeast of the former Base reaches an 
elevation of 1300 feet above mean sea level (MSL).  The New York State Barge Canal (NYSBC) 
and the Mohawk River valley south of the former Base lie below 430 feet above MSL.  The 
topography across the former Base is relatively flat with elevations ranging from 435 feet above 
MSL in the southwest portion to 595 feet above MSL in the northwest portion of the former 
Base. 
 
2.2 GEOLOGY 
 
Unconsolidated sediments at the former Griffiss AFB consist primarily of glacial till with minor 
quantities of clay and sand and significant quantities of silt and gravel.  The thickness of these 
sediments range from 12 feet in the northeast portion to more than 130 feet in the southern 
portion of the former Base.  The average thickness of the unconsolidated sediments is 25 to 50 
feet in the central portion and 100 to 130 feet in the south and southwest portions of the former 
Base.  The bedrock beneath the former AFB generally dips from the northeast to the southwest 
and consists of Utica Shale, a gray and black carbonaceous unit with a high/medium organic 
content (Remedial Investigation (RI), Law Engineering and Environmental Services, Inc. 
(LAW), December 1996). 
 
2.3 HYDROGEOLOGY 
 
The shallow water table aquifer lies within the unconsolidated sediments, where depth to 
groundwater, during the December 1998 synoptic Base-wide water-level measurement of wells, 
ranged from just below the ground surface to approximately 57 feet below ground surface (bgs) 
in the southwest portion of the base and to 63 feet bgs in the northeast portion of the former Base 
(FPM, September 2000).  Several surface water creeks act as discharge areas for shallow 
groundwater, and drainage culverts and sewers intercept surface water runoff. 
 
A comprehensive description of regional and local geology, hydrogeology, lithology, and 
hydrology for the former Griffiss AFB was given in the RI (LAW, December 1996), and in the 
Supplemental Investigation (SI) prepared by Ecology and Environment, Inc. (E&E, July 1998).  
Detailed site descriptions and the hydrology for each Petroleum Source Removal Area are 
presented with each site-specific section. 
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FIGURE 2-1
Base Location Map
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2.4 CLIMATE 
 
The former Griffiss AFB experiences a continental climate characterized by warm, humid, 
moderately wet summers and cold winters with moderately heavy snowfalls.  The mean annual 
precipitation is 45.6 inches, which includes the mean annual snowfall of 107 inches.  The annual 
evapotranspiration rate is 23 inches.  The average temperature during the winter season is 20 
degrees Fahrenheit; temperatures during the spring, summer, and fall vary from 31 to 81 degrees 
Fahrenheit.  The prevailing winds are from the southwest, with an average wind speed of 5 
knots. 
 
The former Griffiss AFB is located in a region prone to acid precipitation; the annual average pH 
of precipitation recorded for 1992 at the three closest stations ranged from 4.25 to 4.28.  
Fluctuations in pH have an inverse correlation to precipitation, such that lower pH levels 
correlate with higher amounts of precipitation (LAW, December 1996). 
 
2.5 BIOLOGY 
 
The former Griffiss AFB, covering 3,552 acres of property within the Erie-Ontario ecozone of 
the Great Lakes Physiographic Province, has been heavily disturbed from an ecological 
perspective.  Although there are a few undisturbed communities within the former Base’s 
boundary, the 1993 Inventory of Rare Plant Species and Significant Natural Communities 
identified six significant habitats of special concern occurring on the former Base (New York 
Natural Heritage Program, January 1994).  None of these habitats occur adjacent to the 
Petroleum Source Removal Areas described in this report. 
 
2.6 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

IDENTIFICATION 
 
At the Petroleum SRA to be monitored under the LTM Program, the Applicable or Relevant and 
Appropriate Requirements (ARARs) and other criteria and guidelines to be considered include 
the NYSDEC Spill Technology and Remediation Series (STARS), Technical and Administrative 
Guidance Memorandum (TAGM): Determination of Soil Cleanup Objectives and Cleanup 
Levels, January 1994, NYSDEC Interim Procedures for Inactivation of Petroleum-Impacted 
Sites, January 1997, and NYSDEC Ambient Water Quality Standards and Guidance Values, 
June 1998. 
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3 TANK FARMS 1 AND 3 SRA (IRP SITE SS-20, NYSDEC SPILL #9111733) 
 
3.1 SITE LOCATION AND HISTORY 
 
The Tank Farms 1 and 3 SRA is located in the central portion of the former Griffiss AFB, as 
shown in Figure 1-1. The site is a grass-covered area that is located southeast of Building 112 and 
is bounded by Brooks Road to the south, Otis Street to the east, and Moody Street to the west.  
The SRA encompasses the former fuel storage facilities for the following products: aviation 
gasoline (AVGAS), jet propulsion fuel grade 4 (JP-4), automotive gasoline (MOGAS), diesel 
fuel, fuel oil, and deicing fluid.  The Tank Farms 1 and 3 site layout is shown in Figure  
3-1. 
 
Tank Farm 1 is the former location of eight 25,000-gallon underground storage tanks (USTs).  
The USTs are numerically identified as UST 114-1 through UST 114-8.  The tanks originally 
contained AVGAS, then were used for diesel fuel, MOGAS, and finally fuel oil.  Other former 
facilities associated with Tank Farm 1 include one 50,000-gallon aboveground storage tank (AST) 
for deicing fluid (AST 6045), one underground 50,000-gallon deicing fluid tank (UST 5885), one 
pumphouse (Building 114), one pump pit, separator tanks, and one water separator pit.  The 
pumphouse was connected to a railroad car unloading stand with three outlets used to off-load 
fuel from railroad cars into the tanks (Tetra Tech, September 1994; E&E, December 1997).  Open 
NYSDEC Spill #9111733 is associated with former USTs 114-1 through 114-8. 
 
Tank Farm 3 is the former location of four 25,000-gallon USTs (UST 147-1 through -4) that 
contained JP-4.  Other former facilities associated with Tank Farm 3 include two pumphouses 
(Buildings 147 and 165), one pump pit, separator tanks, one water separator pit, and three 
aboveground bulk fuel storage tanks (ASTs 161, 162, and 163).  The former bulk fuel ASTs 
originally contained JP-4 but were later used to store fuel oil.  Former AST 161 was 840,000 
gallons in capacity and former ASTs 162 and 163 were both 420,000 gallons in capacity.  Each 
bulk fuel AST was surrounded by a soil berm. 
 
3.2 DESCRIPTION OF PREVIOUS SAMPLING AND INVESTIGATIONS 
 
In November 1981, Base Fuels verified that 2 to 3 gallons per day of JP-4 leaked from eight 
valves at Tank Farm 3 for an indefinite period (LAW, February 1995).  
 
In the fall of 1982, investigative soil borings associated with the construction of a steam line were 
installed to the south of Brooks Road and former Tank Farm 1, where free product was found 
floating above the water table in the area.
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In October 1983, the Base Civil Engineering Department installed and sampled well TF3-CE3, 
shown in Figure 3-1.  The well was found to contain free product.  When monitoring well TF3-
CE3 was sampled again during the summer of 1984, no free product was detected. 
 
In the summer of 1984, Roy F. Weston, Inc. installed 33 temporary wells and eight permanent 
wells.  The Weston report hypothesized that the source of the fuel in the groundwater was 
potentially contributed by two sources:  (1) numerous small spills and leaks from the Tank 
Farms, and (2) from a former truck maintenance shed that was located north of Building 3, where 
base personnel informed Weston that waste fuels were discharged to the subsurface via a drywell 
(Weston, November 1985).  Review of the 1994 Environmental Baseline Survey (EBS) did not 
confirm information on drywells or a truck maintenance shed north of Building 3, prior to 1985.  
The Expanded Site Investigation (ESI) of Area of Interest (AOI) Site 58/101 detected minor 
SVOCs in surficial soils north of Building 3; however, the groundwater was not impacted (Tetra 
Tech, September 1994). 
 
In November 1985, all ASTs and USTs associated with Tank Farms 1 and 3 were removed, with 
the exception of the bulk fuel ASTs (AST 161, 162, and 163).  While underground piping was 
being cut and capped at Tank Farm 1, a 4-inch pipe was found to be full of AVGAS.  While a 
similar action was being performed at Tank Farm 3, the contractor discovered 3 inches of fuel on 
the floor of Building 147 (Tank Farm 3 pumphouse) and fuel in a header pipe.  Industrial Tank 
and Oil Company subsequently removed the fuel (1,200 gallons).  There is no indication in the 
administrative records that endpoint sampling was performed following the removal of the ASTs 
and USTs. 
 
In December 1985, Barsons Construction Company removed 60,000 cubic yards (c.y.) of 
contaminated soil and replaced it with clean fill. 
 
In 1988, the bulk fuel ASTs (AST 161, 162, and 163) and associated underground facilities were 
removed, along with any contaminated soils.  The soil berms surrounding the bulk fuel ASTs 
were used to fill the excavated area previously occupied by the removed contaminated soil and 
underground facilities.  Additional cover soil was placed on top of the former berm material to 
bring the excavated area to grade. 
 
In 1993 and 1994, monitoring wells TF3MW-21, -25, -27 and TF3-CE3 were sampled as part of 
the quarterly sampling program.  The analytical results indicated no VOC or SVOC exceedances 
of the New York State (NYS) Groundwater Standards.  No VOC, SVOC, or metal data were 
found to exist for wells TF3MW-22, -23, -24, -26, and -28.  Based on the October 1998 
well/piezometer inventory (E&E, January 1999), and visual inspection, these additional wells do 
not exist at the present time.  
 
Groundwater observation wells TF3TW-1 and -2 were placed as close as practical to boring 
locations TF3SB-16 and -17, respectively, to identify the presence of free product.  No free 
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product was observed in either temporary well.  However, the boring logs and field notes from 
TF3TW-1 indicated flame ionization detector (FID) readings as high as 1,000 parts per million 
(ppm) near the surface of the water table (14 ft bgs) and sheen on all split-spoon samples.  The 
field notes for TF3TW-2 indicated a maximum FID reading of 100 ppm at an interval from 4 to 6 
ft bgs (vadose zone) and a slight sheen on all split-spoon samples, except the interval from 0 to 2 
ft bgs. 
 
In 1999 and 2000, FPM completed a Supplemental Study to fill data gaps and fully delineate 
groundwater contamination at the site (FPM, September 2000).  A total of 96 soil borings were 
installed with 72 groundwater samples collected and analyzed using United States 
Environmental Protection Agency (USEPA) methods 8021 for VOCs and 8270 for SVOCs.  In 
addition, groundwater samples were collected from existing monitoring wells TF3MW-1, TF3-
CE3, and TF3MW-21 and newly installed TF3MW-2.  These locations are shown in Figure 3-1. 
 
In general, groundwater sample analysis showed numerous exceedances downgradient of USTs 
114-1 through -8 (NYSDEC open Spill #9111733) and USTs 147-1 through -4.  Except for 
minor exceedances at TF3TW-43 and -55, groundwater samples immediately downgradient from 
former Building 165, bulk fuel storage ASTs 161, 163, and 6045, and UST 5885 showed no 
groundwater exceedances.   
 
In November 2001, monitoring wells TF3MW-116, -117, -118, -119, -120, -121, -123, -124,  
-125, -126, -127, -128, -129, and -130 were installed and developed prior to sampling.  A source 
removal action in Fall 2002, at the Tank Farms 1 and 3 site, removed residual soil contamination 
that was identified during the previous soil boring activities and not removed during the Barson’s 
excavation in 1985.  Approximately 12,800 c.y. of soil was excavated from locations within the 
former bermed area and vicinity including the former building 147 footprint at Tank Farms site.  
Removal of the residual soil contamination continued into the saturated zone where 
contamination was located and stopped any additional leaching of contamination to groundwater 
from the vadose zone (Parsons, December 2003). 
 
In summary, separate petroleum plumes may have originated from three locations including, 
USTs 114-1 through -8 and USTs 147-1 through -4, as well as the former truck maintenance 
shed north of Building 3, possibly in the vicinity of TF3MW-123 or -125.  The dissolved 
groundwater plume appears to be well defined and to be naturally attenuating.  Based on 
observations at the site and based on the size and stability of the dissolved plume, residual free 
product has not been identified  (FPM, February 2004). 
 
3.3 LTM PLAN 
 
Table 3-1 summarizes the original LTM sampling and analysis plan.  The objectives of the Tank 
Farm 1 and 3 LTM program include the following: 
 
• Monitor the groundwater to track plume migration. 
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• Monitor natural attenuation parameters including pH, temperature, alkalinity, redox 
potential, nitrate, ferrous iron, sulfate, sulfide and dissolved oxygen to assess the potential 
for natural attenuation of the petroleum plume.  

 

Table 3-1 
Tank Farms 1 and 3 Quarterly Sampling Analysis Summary 

Site/ 
Sampling 
Locations 

Screen 
Interval 

(ft. MSL) 

Sampling Rationale Target Analytes/ 
USEPA Method Numbers 

Sampling 
Frequency

TF3-CE3 
TF3MW-2 

TF3MW-21 
TF3MW-25 
TF3MW-116 
TF3MW-117 
TF3MW-123 
TF3MW-124 
TF3MW-125 
TF3MW-126 
TF3MW-127 
TF3MW-128 
TF3MW-129 
TF3MW-130 

442-457 
450-460 
445-465 
444-464 
449-459 
448-458 
449-459 
449-459 
449-459 
449-459 
450-460 
451-461 
451-461 
451-461 

Downgradient, within plume
Downgradient, within plume
Downgradient within plume 

Crossgradient 
Downgradient within plume 
Crossgradient from plume 

Downgradient within plume 
Crossgradient from plume 

Downgradient 
Downgradient within plume 

Upgradient within plume 
Upgradient within plume 
Upgradient from plume 

Upgradient within plume 

VOCs 8260 AFCEE QAPP 
3.1 List 

 
SVOCs 8270 

 
*  Natural attenuation 

parameters pH, temperature,
redox potential, ferrous 

iron, and dissolved oxygen 
will be measured in the 

field. 
 

Alkalinity, nitrate, sulfate, 
sulfide 

 

Quarterly

3.4 RESULTS 
 
Seventeen sampling rounds were conducted at the Tank Farm 1 and 3 SRA site in: December 
2001; February, June, September and December 2002; March, June, September and December 
2003, and March, June, September, and December 2004, March 2005, and March, June and 
September 2006.  Sampling locations are identified on Figure 3-2.  The detected groundwater 
analytical results are shown in Table 3-2, and total VOC detections and groundwater elevations 
are illustrated in Figures 3-3 and 3-4.  Groundwater flow is to the south-southeast.  VOC- and 
SVOC-contaminated groundwater plumes are shown on Figure 3-2.  Two plumes from two 
source areas have stabilized and are attenuating.  The plume located near monitoring wells 
TF3MW-127, -128, and -133 is associated with former UST 147-1 through 4, while the second 
plume is located in the vicinity of TF3MW-21, -116, -123 and decommissioned well TF3MW-
125, where the source was most likely former USTs 114-1 through -8 and the former truck 
maintenance shed that was located north of Building 3 (possibly near TF3MW-123 and -125).   





Draft Long-Term Monitoring Report
Petroleum SRA LTM
Former Griffiss AFB

Contract # F41624-03-D-8601 / Task Order #0027
Revision 0.0
August 2007

 Page 3-9

Monitoring Well ID NYSDEC
Sample ID GW TF3CE313AA TF3CE312BB TF3CE313CA TF3CE312DA TF3CE312EA TF3CE313FA TF3CE313GB TF3CE313HB TF3CE312IB TF3CE313JB TF3CE313KB TF3CE313LB TF3CE313MA TF3CE312NA TF3CE313OA TF3CE313PA
Date of Collection Standards1 2/19/02 6/19/02 9/13/02 12/12/02 3/12/03 6/20/03 9/12/03 12/12/2003 3/17/2004 6/17/2004 9/16/2004 1/3/2005 3/29/2005 3/28/2006 6/20/2006 9/26/2006
Sample Depth (ft) (µg/L) 13 12 13 12 12 13 13 13 12 13 13 13 13 12 13 13
VOCs (ug/L)
1,1,1-trichloroethane 5 U U U U U U U U U U U U U U U U
1,2,4-trimethylbenzene 5 U U U U U U U U U U U U U U U U
n - butylbenzene 5 1.1 1.1 U U U U U U 2.7 0.85 F 8.6 0.37 F 1.4 0.46 F 1.1 1.31
sec-butylbenzene 5 4.4 4.8 8.1 3.4 ♦ 1.9 1.6 1.7 6.0 6.0 5.0 5.8 2.9 4.7 2.8 3.7 4.06
t-butylbenzene 5 0.85 1.1 1.2 0.83 ♦ 0.39 F U 0.34 F 0.79 F 0.71 F 0.69 F 0.78 F 0.46 F 0.7 F 0.50 F 0.59 F 0.85
chloroethane 5 U U 0.21 F U U U U U U U U U 0.22 F U 0.29 F U
chloroform 7 U U U U U U U U U U U U U U U U
chloromethane 5 U U 0.24 F U U U U U U U U U U U U U
ethylbenzene 5 0.21 F U 0.37 F U U U U U 0.28 F U 0.22 F U U U U U
isopropylbenzene 5 6.9 7.6 13 5.1 ♦ 2.1 3.1 3.6 9.8 11 7.8 8.7 3.4 7.3 3.2 5.2 6.4
methyl ethyl ketone 5 U U U U 1.6 UJ U U U U U U U U U U U
naphthalene 10 U 1.3 5.2 2 J 0.72 F 0.78 F 0.81 F 2.6 3.8 2.0 2.2 0.71 F 2.2 0.81 F 1.6 B 2.33
n-propylbenzene 5 8.1 5.8 11 4.8 ♦ 2 2.3 2.1 10 13 8.4 U 3.4 8.6 3.4 5.8 6.68
trichloroethylene 5 1.7 0.98 1 2 2 1.4 3 1.6 1.3 1.1 1.2 1.7 0.95 F 1.7 1 1.13
m,p-xylene 5 U U U U U U U U U U U U U U U U
Total VOCs 22.16 21.58 40.32 18.13 9.11 9.18 11.55 30.79 38.79 25.84 27.5 12.94 26.07 12.87 19.28 22.76
SVOCs (µg/L)     
2-methylnaphthalene -- 6 F U U U U 2 F 4 F 3 F U N/S N/S N/S N/S N/S N/S N/S
di-n-butyl phthalate 50 4 F U U U U U U U U N/S N/S N/S N/S N/S N/S N/S
Wet Chemistry Data (mg/L)
nitrate 10,000 0.36 0.087 0.32 N/A 0.38 0.71 0.60 0.56 0.63 0.46 0.52 0.17 0.4 N/S N/S N/S
sulfate 250,000 17.3 11.4 B 17.4 6.4 10.7 B 15 20.3 11.6 14.2 N/S N/S N/S N/S N/S N/S N/S
sulfide U U U U U U U U 0.077 F N/S N/S N/S N/S N/S N/S N/S
total alkalinity -- 242 217 342 174 189 202 211 412 179 B 243 197 210 230 N/S 192 250
Field Parameters
dissolved iron                 (mg/L) 3.5 N/A 5.5 2.8 2.9 2.8 2.5 3.4 2.4 3 3 3.4 2.8 3 4 3.6
pH 7.11 7.88 6.68 7.12 7.09 7.29 7.32 6.61 7.32 7.22 7.74 7.93 7.01 6.84 7.46 7.29
specific conductance    (µS/cm) 469 550 658 534 497 342 515 589 66 66 67 62 64 96.3 0.11 78.7
temperature            (degrees C) 9.8 10.3 12.8 11.8 9.33 9.76 12.35 11.42 8.68 9.7 12 10.7 9.1 9.41 10.8 12.8
dissolved oxygen           (mg/L) 4.23 1.05 1.62 2.78 4.62 3.12 6 2.95 3.3 3.5 4.03 5.6 6.41 2.49 6.05 4.77
oxidation reduction potential (mV) -103 -127 -3 -114 -27 -122 -141 -110 -79 -108 -107 -88 50 -107 29 -26
Notes:
1 - Groundwater Standards are from Technical and Operational Guidance Series (TOGS) 1.1.1, June 1998.  Amended in April 2000
-- Indicates no NYS GA Groundwater Standard
♦ - Indicates higher value detected in the sample duplicate or during the dilution phase.
B - The analyte was also detected in a blank.
F - Ananlyte was positively identified but the associated numerical value is below the reporting limit
N/A - Analyte was not analyzed during sampling
N/S- Analyte was not sampled.
R - The data is unusable due to deficiences in the ability to analyze  the sample and meet QC criteria.
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the method detection limit.
UJ - The analyte was not detected above the RL. However the quantitation is an approximation.

TF3-CE3
Tank Farms 1 and 3 Detected Analytical Results

Table 3-2
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Monitoring Well ID  NYSDEC
Sample ID  GW TF3M0214AA TF3M0214BB TF3M0219CA TF3M0214DA TF3M0214EA TF3M0214FA TF3M0215GB TF3M0214HB TF3M0214IB
Date of Collection  Standards1 2/26/02 6/19/02 9/13/02 12/12/02 3/12/03 6/23/03 9/12/03 12/12/2003 3/18/2004
Sample Depth (ft)  (µg/L) 14 14 19 14 14 14 15 14 14
VOCs (ug/L)
1,1,1-trichloroethane  5 U 0.68 0.31 F 0.41 F 0.54 0.35 F U U U
1,2,4-trimethylbenzene  5 0.71 U U 0.24 F U 0.24 F 0.39 F U U
acetone  50 U U U U U U U 4.1 F U
chloroform  7 1.8 2 0.77 1.3 2.1 0.92 0.83 1.1 B 1
ethylbenzene  5 0.54 0.3 F 0.24 F 0.21 F U 0.3 F U U U
isopropylbenzene  5 0.66 U 0.58 0.38 F U 0.29 F 0.29 F 0.43 F U
methyl ethyl ketone  5 U U U U 1.6 UJ U U U U
n-propylbenzene  5 0.39 F U 0.31 F 0.23 F U 0.23 F U U U
trichloroethylene  5 0.91 1 0.51 0.62 0.95 0.52 F 0.75 F 0.9 F 0.68 F
m,p-xylene  5 0.45 F U U U U U U U U
Total VOCs  5.46 3.98 2.72 3.39 3.59 2.85 0.83 5.43 1.68
SVOCs (µg/L)     
Total SVOCs  0 0 0 0 0 0 0 0 0

nitrate 10,000 1.3 1.1 1.5 N/A 1.3 0.8 0.94 1 1.3
sulfate 250,000 27.2 17 B 13.1 9.1 17.6 B 16.5 15.7 15.3 18.1
sulfide U U U U U U U U U
total alkalinity -- 144 120 148 87.2 132 148 158 222 218
Field Parameters
dissolved iron                 (mg/L) 0.3 N/A 0.8 0.8 0 0 0 0.4 0
pH 7.35 7.58 7.26 7.17 7.49 7.26 7.42 6.44 7.4
specific conductance    (µS/cm) 326 360 544 469 277 287 426 459 48
temperature            (degrees C) 10.3 10.4 12.7 12.5 9.96 10.49 12.13 12.44 9.41
dissolved oxygen           (mg/L) 5.65 3.92 3.79 6.19 6.8 5.56 6.26 4.97 6.7
oxidation reduction potential (mV) -47 -19 -19 -35 226 -11 -73 78 52
Notes:
1 - Groundwater Standards are from Technical and Operational Guidance Series (TOGS) 1.1.1, June 1998.  Amended in April 2000
-- Indicates no NYS GA Groundwater Standard
♦ - Indicates higher value detected in the sample duplicate or during the dilution phase.
B - The analyte was also detected in a blank.
F - Ananlyte was positively identified but the associated numerical value is below the reporting limit
N/A - Analyte was not analyzed during sampling
R - The data is unusable due to deficiences in the ability to analyze  the sample and meet QC criteria.
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the method detection limit.
UJ - The analyte was not detected above the RL. However the quantitation is an approximation.

Table 3-2

Wet Chemistry Data (mg/L)

TF3MW-2
Tank Farms 1 and 3 Detected Analytical Results (continued)
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Monitoring Well ID    NYSDEC
Sample ID    GW TF3M2114AA TF3M2114BB TF3M2115CA TF3M2113DA TF3M2114EA TF3M2114FA TF3M2114GB TF3M2114HB TF3M2114IB TF3M2114JB TF3M2114KB TF3M2114LB TF3M2114MA TF3M2114NA TF3M2114OA TF3M2114PA
Date of Collection  Standards1 2/27/02 6/19/02 9/13/02 12/12/2002 3/12/2003 6/23/2003 9/11/2003 12/12/2003 3/18/2004 6/17/2004 9/13/2004 12/30/2004 3/29/2005 3/28/2006 6/20/2006 9/26/2006
Sample Depth (ft)   (µg/L) 14 14 15 13 14 14 14 14 14 14 14 14 14 14 14 14
VOCs (ug/L)   
1,1-dichloroethane   5 0.33 F 0.25 F U 0.23 F 0.24 F U U U U U U U U U U U
1,1,2,2-tetrachloroethane  5 U 1.9 U U 0.16 UJ U U U U U U U U U U U
1,2-dibromo-3-chloropropane   0.04 U U 2.1 J  ♦ U 0.25 UJ U U U U U U U U U U U
1,2,3-trichloropropane   0.04 U 1.1 U U 0.16 UJ U U U U U U U U U U U
1,2,4-trimethylbenzene   5 3.3 2.4 ♦ 11 0.41 F 2.2 J ♦ 0.9 F 9.6 1.8 U 1.9 F U U U 0.56 F U 1.04 ♦
1,3,5-trimethylbenzene  5 1.3 U 0.4 F U 0.5 J ♦ U 2.6 U U U U U U U U U
benzene   1 0.75 0.55 0.56 ♦ U 0.15 UJ U U U U U U U U U U 0.23
n - butylbenzene   5 5.1 4.4 6.9 J ♦ 4.3 0.22 UJ U 8.1 U 3.8 F 3 F 2.5 F 1.8 F 2.2 F 2 4 ♦ 3.2 ♦
sec-butylbenzene   5 6.4 6.4 9.8 4.8 4.7 J ♦ U 7.2 6.4 2.9 F 5.4 5.3 3.8 F 3.3 F 4.6 5.3 J 5.1
t-butylbenzene  5 1.8 1.6 2.3 1.2 1.3 J ♦ 1.2 J 2 U U 0.69 F 1.5 F U U 1.2 1.4 J 1.84 ♦
chloroethane  5 U U 0.82 J ♦ 0.55 0.16 UJ 0.44 F U U U U U U U U 1.3 J U
chloromethane   5 U U 0.85 ♦ 0.33 F 0.26 J ♦ 0.28 F U U U U U U U U 1 J U
ethylbenzene   5 U 0.28 F U U 0.18 UJ 0.71 F 3.5 U U U U U U U U U
Hexachlorobutadiene   0.5 U U U U U U U U U 1.4 F U U U U U U
isopropylbenzene   5 34 28 50 36 25 J ♦ 32 J 71 63 23 30 41 29 24 48 ♦ 54 ♦ 64
p-isopropyltoluene   5 8.9 7 10 ♦ 4 4.4 J ♦ 3.5 J 7.6 6.3 2.4 F 4.4 F 4.1 F 4 F 3.8 F 3.8 3.2 F ♦ 4.1 ♦
methylene chloride   5 U U U U U U U U 2.6 F U U U U U U U
naphthalene   10 U U 1.6 J ♦ 0.78 J 0.21 UJ 0.7 F 2.2 2 U 1.1 F 1.2 F 1.2 F 1.6 F 2 1.8 J 3.26 ♦
n-propylbenzene  5 7.8 6.7 10 6.9 5.2 J  ♦ 5.2 J 12 11 4.2 6.7 8.8 6.7 5.4 8.4 8.1 ♦ 10.8
tetrachloroethylene  5 U U U U 0.18 UJ U U U U U U U U U U U
trichloroethylene  5 U U U U 0.17 UJ U U U U U U U U U U U
toluene  5 0.31 F U 0.48 F U 0.16 UJ U U U U U 2 F U U U U 0.24
m,p-xylene  5 4.4 4.5 8.2 1.2 1.9 J ♦ 2.3 J 18 5.2 2 F 3.7 F 2.4 F 2.8 F 3.2 F 4.2 1.1 F 1.18
Total VOCs  74.39 65.08 108.11 60.7 40.5 42.03 143.8 95.7 40.9 58.29 68.8 49.3 43.5 74.76 81.2 94.99
SVOCs (µg/L)     
2-methylnaphthalene   -- 5 F U 6 U U 3 F 4 F 4 F U N/S N/S N/S N/S N/S N/S N/S
acenapthene   U U U U U U U 2 F U N/S N/S N/S N/S N/S N/S N/S
benzoic acid  -- U U U U 13 UJ 17 R 18 R U U N/S N/S N/S N/S N/S N/S N/S
phenanthrene  U U U U U U U 2 F U N/S N/S N/S N/S N/S N/S N/S
di-n-butyl phthalate  50 3 F U 3 U U U U U U N/S N/S N/S N/S N/S N/S N/S
2,4,5-trichlorophenol  1* U 3 M U U U U U U U N/S N/S N/S N/S N/S N/S N/S
2,4,6 - trichlorophenol  1* U 4 M U U U U U U U N/S N/S N/S N/S N/S N/S N/S
2,4-dichlorophenol  1* U 5 M U U U U U U U N/S N/S N/S N/S N/S N/S N/S
2,4-dinitrophenol  1* U 13 M U U 11 UJ U U U U N/S N/S N/S N/S N/S N/S N/S
4,6-dinitro-2-methylphenol  1* U 18 M U U U U U U U N/S N/S N/S N/S N/S N/S N/S
4 - nitrophenol  1* U 4 M U U U U U U U N/S N/S N/S N/S N/S N/S N/S
Total SVOCs  8 F 0 9 0 0 3F 4 F 8 F 0 N/S N/S N/S N/S 0 0 0
Wet Chemistry Data (mg/L)  
nitrate  10000 U U U U U U U U U U U U U N/S N/S N/S
sulfate  250000 4 9 3.7 B 4.5 10.5 B  ♦ 34.9 8.4 6.9 10.9 N/S N/S N/S N/S N/S N/S N/S
sulfide  U U U U U U U U U N/S N/S N/S N/S N/S N/S N/S
total alkalinity  -- 233 185 210  ♦ 158 178 182 221 456 215 210 187 174 166 N/S 147 240
Field Parameters
dissolved iron                 (mg/L)  3.8 N/A 3.2 2 1.9 1.9 1.6 2.4 1.6 2.4 3.2 3.6 3.6 3.8 3.7 2.8
pH  7.26 8.19 6.92 7.09 9.95 7.36 7.43 8.99 7.41 6.92 6.98 6.73 7.83 7.58 7.26 7.27
specific conductance    (µS/cm)  591 665 940 524 443 749 898 979 62 60 60 68 92.8 114 89.2 0.12
temperature             (degrees C)  10.5 10.5 12.8 12.3 10.1 10.4 12.05 12.79 10.11 10.6 13.2 12.5 10.7 11.1 11.4 14.1
dissolved oxygen           (mg/L)  3.26 1.08 1.54 6.99 4.24 4.28 4.35 8.13 4.1 2.4 5.2 8.19 7.06 3.66 7.68 3.34
oxidation reduction potential (mV)  -130 -139 108 -101 -121 -156 -149 -144 -90 -95 -107 -133 -90 -27 -97 -116
Notes:
1 - Groundwater Standards are from Technical and Operational Guidance Series (TOGS) 1.1.1, June 1998.  Amended in April 2000
* -  Sum of total phenolic compounds may not exceed 1 ppm. 
 ♦ - Indicates higher value detected in the sample duplicate or during the dilution phase.
-- Indidcates no NYS GA Groundwater Standard
B - The analyte was also detected in a blank.
F - Ananlyte was positively identified but the associated numerical value is below the reporting limit
M - Matrix effect present
N/A - Analyte was not analyzed during sampling
N/S- Analyte was not sampled.
R - The data is unusable due to deficiences in the ability to analyze  the sample and meet QC criteria.
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the method detection limit.

TF3MW-21

Table 3-2
Tank Farms 1 and 3 Detected Analytical Results (continued)
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Monitoring Well ID   NYSDEC
Sample ID   GW TF3M2513AA TF3M2513BB TF3M2514CA TF3M2512DA TF3M2513EA TF3M2513FA TF3M2513GB
Date of Collection   Standards1 2/26/02 6/19/02 9/13/02 12/12/2002 3/12/2003 6/20/2003 9/11/2003
Sample Depth (ft)   (µg/L) 13 13 14 12 13 13 14
VOCs (ug/L)   
acetone    50 U U U U U U 2.4 F
t-butylbenzene   5 1.8 U U U U U U
bromomethane   5 U U U U 0.19 UJ U U
chloroform   7 1.2 1.2 1.1 0.97 1.1 0.61 0.63
ethylbenzene   5 0.23 F U U U U U U
tetrachloroethylene   5 0.29 F 0.27 F 0.33 F 0.28 F 0.31 F U 0.29 F
trichloroethylene   5 0.4 F 0.35 F 0.38 F 0.38 F 0.35 F U 0.31 F
toluene   5 U U U U U U U
m,p-xylene  5 U U U U U U U
Total VOCs  3 1.2 1.1 0.97 1.1 0.61 3.94
SVOCs (µg/L)     
benzoic acid  -- U U U U 13 UJ 17 R 18 R
isophorone  50 U U U U U 1 R U
2,4-dinitrophenol  1* U U U U 11 UJ U U
Total SVOCs  0 0 0 0 0 0 0
Wet Chemistry Data (mg/L)  
nitrate  10000 1 0.83 0.85 N/A 1.5 0.92 0.7
sulfate  250000 27.9 17.9 B 178 B 7.7 16.1 B 17.9 17.4
sulfide  U U U U U U U
total alkalinity  -- 160 122 148 106 131 140 139
Field Parameters  
Dissolved Iron (mg/L)  0.5 N/A 0.6 0.8 0.1 1.8 N/S
pH  7.38 7.94 7.1 7.1 7.06 7.28 N/S
Specific Conductance    (µS/cm)  483 573 876 506 385 503 N/S
Temperature             (degrees C)  10.3 10.4 13.2 12.5 10.14 10.15 N/S
Dissolved Oxygen           (mg/L)  4.35 2.76 3.12 3.89 9.07 4.45 N/S
Oxidation Reduction Potential (mV)  -77 -101 -22 -88 235 -108 N/S
Notes:
1 - Groundwater Standards are from Technical and Operational Guidance Series (TOGS) 1.1.1, June 1998.  Amended in April 2000
* -  Sum of total phenolic compounds may not exceed 1 ppm. 
 ♦ - Indicates higher value detected in the sample duplicate or during the dilution phase.
-- Indidcates no NYS GA Groundwater Standard
B - The analyte was also detected in a blank.
F - Ananlyte was positively identified but the associated numerical value is below the reporting limit
M - Matrix effect present
N/A - Analyte was not analyzed during sampling
R - The data is unusable due to deficiences in the ability to analyze  the sample and meet QC criteria.
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the method detection limit.
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TF3MW-25
Tank Farms 1 and 3 Detected Analytical Results (continued)
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Monitoring Well ID    NYSDEC
Sample ID   GW TF3M11613AATF3M11613AATF3M11613BBTF3M11614CA TF3M11613DA TF3M11613EA TF3M11613FA TF3M11614GB TF3M11613HB TF3M11613IB TF3M11613JB TF3M11613KB TF3M11613LB TF3M11613MA TF3M11613NA TF3M11614OA TF3M11614PA
Date of Collection    Standards1 12/13/01 2/27/02 6/18/02 9/13/02 12/19/02 3/12/03 6/23/03 9/12/2003 12/12/2003 3/17/2004 6/17/2004 9/13/2004 12/30/2004 3/29/2005 3/28/2006 6/20/2006 9/26/2006
Sample Depth (ft)   (µg/L) 13 13 13 14 13 13 13 13 13 13 16 13 13 13 14 14
VOCs (ug/L)   
1,2,4-trimethylbenzene   5 U U U U U U U U U U 0.26 F UM U U U U U
1,2-dichloropropane 1 U 0.82 U U U U U U U U U U U U U U U
p-isopropyltoluene 5 U U U 0.65 0.38 F 0.22 F U U U U U U U U U U U
sec-butylbenzene   5 10 8.1 ♦ 7.3 10 10 4.1 7.9 3.1 ♦ 3.5 ♦ 4.9 ♦ 6.5 13 M 14 8 M 8.7 4.5 4.03
t-butylbenzene   5 2.1 1.5 ♦ 2.2 2.1 2.1 1.2 1.7 J 0.86 ♦ 1.2 ♦ 1.8 ♦ 1.9 2.8 M 2.3 1.8 J 1.6 1.5 1.54
cis-1,2-dichloroethylene   5 U 0.26 F U U U U U U 0.24 F U U U U U U U U
chloroethane   5 U U U U U U U U U U U U U 0.36 F U 0.54 F U
ethylbenzene   5 U U U U U U U U U U 0.24 F U 0.21 F U U U U
isopropylbenzene   5 15 7.9 ♦ 12 6.3 14 4.9 9 2.8 ♦ 5.8 ♦ 9.4 ♦ 14 22 18 9.4 M 9.9 5.8 7.44
n - butylbenzene   5 3.8 3.6 4.4 7.8 3.8 U 3.1 J 2 ♦ 1.5 ♦ 1.8 ♦ 1.5 3.6 M 3.8 3.3 J 4.2 2 1.8
methyl ethyl ketone 5 U U U U U 1.6 UJ U U U U U U U U U
n-propylbenzene   5 8.3 10 ♦ 11 9.5 6.8 4.6 9.4 2.7 ♦ 3.7 ♦ 6 ♦ 6.8 16 18 9.3 M 4.4 4.4 4.18
toluene 5 U U U 0.22 F U U U U U U U U U U U U U
1,2 - dichloropropane 1 U U U U U U U U U U U U U U U U U
napthalene   10 U U U U U U U U U U U U U 0.21 F U U U
Total VOCs   39.2 32.18 36.9 36.57 37.08 15.02 31.1 11.46 15.94 23.9 31.2 57.6 56.31 32.37 33.2 18.79 18.99
SVOCs (µg/L)       
2-methylnaphthalene   -- 8 10 11 4 11 10 3 10 7 F ♦ 6 F ♦ N/S N/S N/S N/S N/S N/S N/S
2,4-dichlorophenol   1* U U 5 M U U U U U U U N/S N/S N/S N/S N/S N/S N/S
2,4-dinitrophenol   1* U U 13 M U U 11 UJ U U U U N/S N/S N/S N/S N/S N/S N/S
2,4,5-trichlorophenol   1* U U 3 M U U U U U U U N/S N/S N/S N/S N/S N/S N/S
4,6-dinitro-2-methylphenol   1* U U 18 M U U U U U U U N/S N/S N/S N/S N/S N/S N/S
4-nitrophenol  1* U U 4 M U U U U U U U N/S N/S N/S N/S N/S N/S N/S
2,4,6-trichlorophenol   1* U U 4 M U U U U U U U N/S N/S N/S N/S N/S N/S N/S
napthalene   10 U U U U U U 4 U U U N/S N/S N/S N/S N/S N/S N/S
phenanthrene 50 U U U U U U 2 U U U N/S N/S N/S N/S N/S N/S N/S
pyrene   50 U U U U U U 2 U U U N/S N/S N/S N/S N/S N/S N/S
di-n-octyl phthalate   50 U U 3 F U U U U U U U N/S N/S N/S N/S N/S N/S N/S
Total SVOCs   8 10 14 4 11 10 11 10 7 6 N/S N/S N/S N/S N/S N/S N/S
Wet Chemistry Data (mg/L)   
nitrate   10000 N/A U U U U 0.056 U U U 0.1 ♦ 0.052 U 0.31 U N/S N/S N/S
sulfate   250000 N/A U 11.1 2.9 B 7.9 11.4 B U 13.2 21.6 ♦ 10.1 N/S N/S N/S N/S N/S N/S N/S
sulfide   -- N/A U U U U U U U U 0.091 F ♦ N/S N/S N/S N/S N/S N/S N/S
total alkalinity   -- N/A 232 ♦ 215 252 181 260 252 227 ♦ 487 161 B ♦ 222 191 224 ♦ 201 N/S 178 250
Field Parameters   
dissolved iron                 (mg/L)  N/A 6 N/A 6.8 3.5 2.4 5.6 2.8 N/A 4.4 5 5 4.2 1.8 3.2 4.5 3.2
pH  7.5 7.05 7.96 6.91 6.92 9.9 7.09 6.85 8.78 6.74 6.8 6.65 6.49 8 7.4 7.02 7.3
specific conductance    (µS/cm) 1020 437 668 821 674 471 519 582 767 66 83 79 63 90 86.7 0.169 140
temperature            (degrees C)    12.91 10.5 10.7 13.1 12.5 10.3 10.78 12.22 12.9 9.38 10.4 13.1 12.2 10.2 10.6 11 14.1
dissolved oxygen           (mg/L)  5.06 3.55 0.62 1.16 5.55 3.71 4.46 5.24 4.36 3.5 3.9 2.65 7.29 6.78 3.19 6.82 0.7
oxidation reduction potential (mV)    -124 -117 -135 -16 -105 -120 -142 -136 -135 -63 -99 -106 -131 -113 -72 -92 -122
Notes:
1 - Groundwater Standards are from Technical and Operational Guidance Series (TOGS) 1.1.1, June 1998.  Amended in April 2000
♦ - Indicates higher value detected in the sample duplicate or during the dilution phase.
* -  Sum of total phenolic compounds may not exceed 1 ppm. 
-- Indidcates no NYS GA Groundwater Standard
B - The analyte was also detected in a blank.
F - Ananlyte was positively identified but the associated numerical value is below the reporting limit
M - Matrix effect present
N/A - Analyte was not analyzed during sampling
N/S- Analyte was not sampled.
R - The data is unusable due to deficiences in the ability to analyze  the sample and meet QC criteria.
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the method detection limit.
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Monitoring Well ID   NYSDEC
Sample ID   GW TF3M11713AATF3M11713AATF3M11713BBTF3M11713CA TF3M11712DA TF3M11713EA TF3M11713FA TF3M11713GB TF3M11713HB TF3M11713IB TF3M11713JB TF3M11713KB TF3M11713LB TF3M11713MA TF3M11713NA TF3M11713OA TF3M11713PA
Date of Collection   Standards1 12/13/01 2/27/02 6/18/02 9/13/02 12/12/2002 3/12/03 6/20/03 9/12/2003 12/12/2003 3/18/2004 6/17/2004 9/13/2004 12/30/2004 3/29/2005 3/28/2006 6/20/2006 9/26/2006
Sample Depth (ft)   (µg/L) 13 13 13 13 12 13 13 13 13 13 13 13 13 13 13 13 14
VOCs (ug/L)   
1,1,2 -trichloroethane   1 U U 0.42 M U U U U U U U U U U U U U U
1,2-dibromo-3-chloropropane   5 U U U U U 0.25 UJ U U U U U U U U U U U
benzene   1 0.29 F 0.35 F U 0.28 F 0.31 F U 0.28 0.24 F U 0.26 F U U U U U U 0.12
bromomethane   5 U U U U U 0.19 UJ U U U U U U U U U U U
chloroethane   5 U U U U U U U U U U U U U 0.38 F U 0.41 F U
chloromethane  5 U U U U 0.21 F U U U U U U U U 0.49 F U 0.4 F U
sec-butylbenzene   5 1.9 1.6 1.4 2.8 1.9 U 6.1 2.4 5.6 2.1 4.8 6.4 U U 0.95 F 0.86 F 0.55
t-butylbenzene  5 1 2.5 2.6 2 2.1 2.2 2 2.7 1.9 2.8 2.9 2.8 U 2 2.2 1.8 1.36
cis-1,2-dichloroethylene  5 0.4 F 0.29 F U U U 0.36 F 0.22 F U 0.48 F 0.33 F U U U U U 0.34 F 0.2
isopropylbenzene  5 2 0.52 1.1 4.7 1.1 0.8 7.7 2.9 6.1 2.9 6.4 12 5.9 3.9 1.1 0.73 F 0.15
p-isopropyltoluene   5 1.8 4.5 U U U 3.8 U 5.5 U 5.2 6 5.5 U U U U U
n-butylbenzene   5 U U U U U U U U U U U U 0.48 F U U U U
n-propylbenzene  5 0.32 F U U 0.52 U U 0.83 F 0.37 F 2.5 0.39 F 2.5 5.2 3.7 0.66 F U U U
Total VOCs   7.71 9.76 5.1 10.3 5.62 7.16 17.13 14.11 16.58 13.98 22.6 31.9 10.08 7.43 4.25 4.95 2.38
SVOCs (µg/L)       
2,4-dichlorophenol   1* U U 4 M U U U U U U U N/S N/S N/S N/S N/S N/S N/S
2,4-dinitrophenol   1* U U 12 M U U 11UJ U U U U N/S N/S N/S N/S N/S N/S N/S
2,4,5-trichlorophenol   1* U U 3 M U U U U U U U N/S N/S N/S N/S N/S N/S N/S
4,6-dinitro-2-methylphenol   1* U U 16 M U U U U U U U N/S N/S N/S N/S N/S N/S N/S
4-nitrophenol   1* U U 3 M U U U U U U U N/S N/S N/S N/S N/S N/S N/S
2,4,6-trichlorophenol   1* U U 4 M U U U U U U U N/S N/S N/S N/S N/S N/S N/S
benzoic acid   U U U U U 13 UJ 17 R 7 R U U N/S N/S N/S N/S N/S N/S N/S
Wet Chemistry Data (mg/L)
nitrate   10000 N/A 0.064 U U U U U U 0.061 0.11 0.069 2.5 0.67 0.29 N/S N/S N/S
sulfate  250000 N/A U 7.7 6.2 B 3.2 5.8 B 83.4 U 6.3 1.3 N/S N/S N/S N/S N/S N/S N/S
sulfide   N/A U U U U U U U U U N/S N/S N/S N/S N/S N/S N/S
total alkalinity   -- N/A 298 274 312 206 251 264 307 445 336 316 269 244 237 N/S 224 280
Field Parameters
dissolved iron                 (mg/L)  N/A 6 N/A 6.2 5.6 4.6 4.9 4 3.3 4.2 4.4 3.6 3.2 3.5 3 4.2 4
pH  7.57 6.87 7.82 6.92 6.84 9.58 6.93 6.98 8.63 6.82 6.64 6.78 6.45 7.87 7.41 7.06 7.14
specific conductance    (µS/cm)   1340 1190 1840 1620 1330 158 209 180 179 13 95 82 80 98 133 14 16
temperature             (degrees C)  13.71 10 11 14.8 13.4 9.5 10.72 14.03 13.88 8.81 10.7 15 12 8.8 9.5 11.7 15.7
dissolved oxygen           (mg/L)  4.31 4.19 6.93 1.39 3.55 5.35 4.13 5.53 6.71 4.9 2.5 4.42 9.22 5.46 4.78 7.47 0.51
oxidation reduction potential (mV)  -93 -98 -123 88 -102 -102 -119 -141 -112 -68 -53 -97 -122 -94 -10 -85 -113
Notes:
1 - Groundwater Standards are from Technical and Operational Guidance Series (TOGS) 1.1.1, June 1998.  Amended in April 2000
-- Indidcates no NYS GA Groundwater Standard
* -  Sum of total phenolic compounds may not exceed 1 ppm. 
B - The analyte was also detected in a blank.
F - Ananlyte was positively identified but the associated numerical value is below the reporting limit
N/A - Analyte was not analyzed during sampling
N/S- Analyte was not sampled.
M - Matrix effect present
R - The data is unusable due to deficiences in the ability to analyze  the sample and meet QC criteria.
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the method detection limit.
UJ - The analyte was not detected above the RL. However the quantitation is an approximation.
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Monitoring Well ID  NYSDEC
Sample ID  GW TF3M11810AATF3M11810AA TF3M11913AATF3M11913AA TF3M119R12KB TF3M119R12LB TF3M119R13MA TF3M119R12NA TF3M119R12OA TF3M119R12PA TF3M12010AA TF3M12010AA TF3M12110AA TF3M12110AA TF3M121R12KB TF3M121R12LB TF3M121R12MA TF3M121R12NA TF3M121R12OA TF3M121R12PA
Date of Collection  Standards1 12/13/01 2/27/02 12/13/01 2/27/02 9/13/2004 12/30/2004 3/29/2005 3/28/2006 6/20/2006 9/26/2006 12/13/01 2/27/02 12/20/01 2/27/02 9/13/2004 12/30/2004 3/29/2005 3/28/2006 6/20/2006 9/26/2006
Sample Depth (ft)   (µg/L) 10 10 13 13 12 12 13 12 12 12 11 11 11 11 12 12 12 12 12 12
VOCs (ug/L)  
1,1-dichloroethane  5 U U U U U U U U U U U U U 0.23 F U U U U U U
1,2,4-trimethylbenzene  5 U U U U U U U U U U 4.1 U U 1.4 U U U U U U
1,3,5-trimethylbenzene  5 U U U U U U U U U U 1.2 U U 0.54 U U U U U U
t-butylbenzene  5 0.6 F 0.54 1.2 0.41 F 1.4 F U U 0.5 F ♦ 0.5 F ♦ U 0.3 F U U 0.43 F U U U U U U
ethylbenzene  5 U U U U U U U U U U 0.56 F U U U U U U U U U
isopropylbenzene  5 6.8 0.21 F 2.3 8.5 6.3 U U U U U U U U U U U U U U U
n-butylbenzene  5 U U 0.53 F U U U U U U U U U U U U U U U U U
sec-butylbenzene  5 0.36 F 0.28 F 1.4 0.43 F 1.9 F U U U U U U U U U U U U U U U
n-propylbenzene  5 0.33 F U 0.24 F 0.57 U U U U U U 0.24 F U U U U U U U U U
naphthalene 10 U U U U U U U U 0.2 F  ♦ U U U U U U U U U U U
acetone  50 U U U U U U U 30 B U U U U U U 5.1 F U U U U U
chlorobenzene  5 U U U U 1.8 F U U U U U U U U U U U U U U U
chloroethane 5 U U U U U U U U 0.7 F U U U U U U U U U U U
chloroform  5 U U U U U U U U U U U 0.29 F 0.49 F U 0.29 F U U U U U
cis-1,2-dichloroethylene  5 U U U U 2.9 F U U U U U U U U U U U U U U U
toluene  5 U U U U U U U U U U 3.8 U U U U U U U U U
trichloroethylene   5 U 0.44 F 0.31 F U U U U 0.38 F 0.26 F 1.2 U 2.8 2.5 U 2.6 1.8 1.6 1.5 1.6 1.2
o-xylene  5 U U U U U U U U U U 2.1 U U U U U U U U U
m,p,-xylene  5 U U U U U U U U U U 3.8 U U 0.46 F U U U U U U
Total VOCs  8.09 1.47 5.98 9.91 14.3 0 0 U 1.67 1.2 16.1 3.09 2.99 3.06 7.99 1.8 1.6 1.5 1.6 1.2
SVOCs (µg/L)      
4-nitrophenol U U U U U U U U U U U U U U N/S N/S U U U U
anthracene  50 U U 7 J U N/S N/S U U U U U U U U N/S N/S U U U U
acenapthene 20 U U U U U U U U U 0.56 U U U U N/S N/S U U U U
bis (2-chloroisopropyl) ether 1.0 U U U U N/S N/S U U U U U U U U N/S N/S U U U U
bis(2-ethylhexyl)phthalate   5 U 2 8 J 5 N/S N/S U U U 0.82 U U U U N/S N/S U U U 0.824
di-n-octyl phthalate -- 8 U U U N/S N/S U U U U U U U U N/S N/S U U U U
chrysene  0.002 U U 8 J 3 N/S N/S U U U U U U U U N/S N/S U U U U
benzo(a)anthracene  0.002 U U 8 J 3 N/S N/S U U U U U U U U N/S N/S U U U U
benzo(b)fluoranthene    0.002 U U 7 J U N/S N/S U U U U U U U U N/S N/S U U U U
benzo(a)pyrene  0.002 U U 6 J 2 N/S N/S U U U U U U U U N/S N/S U U U U
flouranthene  50 U U 8 J 8 N/S N/S U U 0.6 F 0.7 U U U U N/S N/S U U U U
phenanthrene  50 U U 7 J U N/S N/S U U U U U U U U N/S N/S U U U U
pyrene  50 U U 7 J 8 N/S N/S U U 0.7 F 0.66 U U U U N/S N/S U U U U
Total SVOCs  8 2 0 26 N/S N/S 0 0 1.3 4.12 0 0 0 0 N/S N/S 0 0 0 0.57
Wet Chemistry Data (mg/L)  
nitrate  10000 N/S 0.16 N/S U U U U N/S N/S N/S N/S 0.37 N/S 0.054 1.2 1.4 1 N/S N/S N/S
sulfate    250000 N/S U N/S U U N/S N/S N/S N/S N/S N/S U N/S U N/S N/S N/S N/S N/S N/S
sulfide  N/S U N/S U U N/S N/S N/S N/S N/S N/S U N/S U N/S N/S N/S N/S N/S N/S
total alkalinity   -- N/S 90.8 N/S 176 127 97.7 163 N/S 159 210 N/S 233 N/S 232 156 202 144 N/S 203 0
Field Parameters  
dissolved iron                (mg/L)  N/A 0 N/A 2 0 1.2 2.5 0 0.7 0.6 N/A 0 N/A 0 0 0 0 0 0.8 0
pH  6.79 6.61 7.64 7.12 7.14 6.74 7.65 6.82 7.33 6.52 7.76 7.13 7.71 7.12 6.95 6.61 7.25 7.34 7.34 7.06
specific conductance    (µS/cm)  242 1520 815 794 0.14 * 0.18 * 0.2 * 149 0.133 * 0.120 * 1030 601 819 743 0.13 * 0.13 * 97.5 154 0.134 * 0.13 *
temperature             (degrees C)  14.62 7.4 14.88 11.3 16 13.9 10.1 11.1 14.1 16.8 15.5 12 16.07 12.6 15.7 14 11.6 12.3 17.6 18.4
dissolved oxygen           (mg/L)  6.71 4.44 6.09 3.34 5.6 6.9 4.13 3.7 9.19 1.65 3.6 3.2 5.62 4.02 4.78 8.29 4.31 5.78 5.17 0
oxidation reduction potential (mV)  -79 -40 -87 -94 47 -95 -46 299 -53 -22 -62 -94 179 83 101 64 128 290 63 29
Notes:
1 - Groundwater Standards are from Technical and Operational Guidance Series (TOGS) 1.1.1, June 1998.  Amended in April 2000
* - specific conductance is measured in S/m.
-- Indidcates no NYS GA Groundwater Standard
F - Ananlyte was positively identified but the associated numerical value is below the reporting limit
J - The analyte was positively identified, the quantitation is an approximate value of the analyte in the sample
N/A - Analyte was not analyzed during sampling
N/S- Analyte was not sampled.
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the method detection limit.
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Monitoring Well ID NYSDEC
Sample ID GW TF3M12313AA TF3M12313AA TF3M12313BB TF3M12313CA TF3M12313DA TF3M12313EA TF3M12313FA TF3M12313GB TF3M12313HB TF3M12313IB TF3MW12313JB TF3M12313KB TF3M12313LB TF3M12313MA TF3M12313NB TF3M12314OA TF3M12314PA
Date of Collection Standards1 12/13/01 2/26/02 6/19/02 9/13/02 12/12/02 3/12/03 6/23/03 9/12/2003 12/12/2003 3/18/2004 6/17/2004 9/13/2004 12/30/2004 3/29/2005 3/28/2006 6/20/2006 9/26/2006
Sample Depth (ft) (µg/L) 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 14 14
VOCs (ug/L)
1,2,3-trichlorobenzene 5 U U U 0.9 M U U U U U U U U U U U U U
1,2,4-trimethylbenzene 5 350 ♦ 88 ♦ 46 ♦ 78 M♦ 28 31 ♦ 60 72 37 54 45 66 28 19 8.1 5.5 ♦ 22.5
1,1,2-trichloroethylene 5 U U U 2.6 U U U U U U U U U U U U U
1,3,5-trimethylbenzene 5 26 ♦ 10 6.1 ♦ 12 4 4.1 8.9 9.9 4.9 7.1 7 10 4.4 2.7 F 1.5 F 0.88 F 3.88
1,2-dibromo-3-chloropropane 0.04 5.6 U 1.4 ♦ U .5 UJ 0.5 UJ U U U U U U U U U U U
1,1-dichloroethene 5 U U U U U U U U U U U U U U U 0.37 F U
benzene 1 0.38 F 0.32 F U U 0.25 F U U U U U U U U U U U U
bromomethane 5 U U U U U 0.38 UJ U U U U U U U U U U U
chloroethane 5 U U U U 0.29 F U U U U U U U U U 0.72 F 0.69 F U
chloromethane 5 U U U U U U U U U U U U U U U 0.68 F U
t-butylbenzene 5 8.2 ♦ 2.5 1.4 3.9 M 1.3 1.2 ♦ U 2.2 U U 1.5 F 2.1 F 1 F 0.96 F 0.89 F 0.77 F 1.42
isopropylbenzene 5 480 ♦ 140 ♦ 73 ♦ 130 M♦ 53 62 J ♦ 120 130 63 110 85 120 56 51 62 41 J 67.9
n-butylbenzene 5 20 ♦ 4.7 2.1 ♦ U U U U 5.2 U U 1.4 F 1.9 F 0.9 F 1.2 F U U 1.44
ethylbenzene 5 2.4 1.7 0.95 ♦ U 0.33 F U U U U U U U U U U U 0.17
methylene chloride 5 U U U U U U 6.5 B U 3 B U U U U U U U U
n-propylbenzene 5 63 ♦ 16 ♦ 10 ♦ 15 U 6.4 J ♦ 11 U U U 11 U U 6.2 U U U
p-isopropyltoluene 5 21 ♦ 6.4 3 ♦ 5 ♦ 2.4 1.9 ♦ U 4.6 1.2 U 2.6 F 3.7 F 1.6 F 1.4 F 0.84 F 0.46 F 1.82
sec-butylbenzene 5 22 ♦ 6.1 2.7 ♦ 5 ♦ 2.5 2 ♦ 2.7 4.8 1.4 U 2.8 F 4.3 2 F 1.6 F 1.2 F 0.79 F 1.52
n-propylbenzene 5 U 23 U 26 9.1 U U 16 7 11 11 15 7.1 6.2 7.1 4.1 J 7.35
naphthalene 10 U U 2.2 ♦ 3.4 U U U U U U U U U U U U U
toluene 5 1.1 0.27 F U 2 U U U U U U U 1 F U U U U U
m,p-xylene 5 22 ♦ 7 2.5 ♦ 4.3 1.8 1.2 U U 1.3 F U 1.4 F 1.4 F U U U U 0.34
Total VOCs 1021.3 305.99 151.35 288.1 102.97 109.8 209.1 244.7 118.8 182.1 168.7 225.4 101 84.06 82.35 54.19 107.03
SVOCs (µg/L)

Wet Chemistry Data (mg/L)
nitrate 10000 N/A 0.8 U U U 0.063 U U 0.29 0.06 U 0.12 0.04 F U N/S N/S N/S
sulfate 250000 N/A U 11 4.7 B 4 9.3 B 25.5 17 6.3 4.4 N/S N/S N/S N/S N/S N/S N/S
sulfide N/A U U U U U U U U 0.06 F N/S N/S N/S N/S N/S N/S N/S
total alkalinity -- N/A 202 156 204 150 160 159 167 352 222 202 186 205 188 N/S 156 200
Field Parameters
dissolved iron                 (mg/L) N/A 4 N/A 3 2.8 1.9 2.8 2.2 NA 1.8 1 3 N/A 1.4 2.4 3.6 3
pH 7.75 6.94 7.89 7.14 6.73 9.9 7.03 7.16 8.76 7.12 6.99 6.57 6.6 7.81 7.46 7.26 7.33
specific conductance     (µS/cm) 721 751 686 615 594 531 590 600 830 64 77 90 88 98 94.3 74.3 81
temperature             (degrees C) 12.48 9.1 10.8 14.4 11.8 9 11.56 13.38 13.82 8.5 11.1 14.2 11.9 8.9 9.4 11.5 14.4
dissolved oxygen           (mg/L) 3.98 3.29 0.86 1.05 4.02 4.24 3.89 4.8 4.58 2.3 4.8 7.32 8.02 4.99 4.36 6.08 3.09
oxidation reduction potential (mV) -99 -84 -118 -19 -65 -109 -130 -128 -113 -67 -84 -71 -111 -90 176 -99 -108
Notes:
1 - Groundwater Standards are from Technical and Operational Guidance Series (TOGS) 1.1.1, June 1998.  Amended in April 2000
2 - When the guidance value or standard is below the method detection limit, ahieving the method detection limit is considered acceptable
      for meeting the guidance value or standard
♦ - Concentrations are from duplicate sample, which was greater than the original sample.
-- Indidcates no NYS GA Groundwater Standard
B - The analyte was also detected in a blank.
F - Ananlyte was positively identified but the associated numerical value is below the reporting limit
J - Analyte was positively identified, quantitation is an approximation
M - Matrix effect present
N/A - Analyte was not analyzed during sampling
N/S- Analyte was not sampled.
R - The data is unusable due to deficiences in the ability to analyze  the sample and meet QC criteria.
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the method detection limit.
UJ - The analyte was not detected above the RL, however the quantitation is an approximation. 
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Monitoring Well ID  NYSDEC
Sample ID  GW TF3M12413AA TF3M12413AA TF3M12413BB TF3M12414CA TF3M12412DA TF3M12413EA TF3M12413HA TF3M12413GB TF3M12413HB TF3M12413IB
Date of Collection  Standards1 12/13/01 2/25/02 6/18/02 9/13/02 12/12/2002 3/12/2003 6/19/2003 9/12/2003 12/12/2003 3/17/2004
Sample Depth (ft)  (µg/L) 13 13 13 14 12 13 13 13 13 13
VOCs (ug/L)  
1,2-dibromo-3-chloropropane  0.04 U U U U U 0.25 UJ U U U U
acetone  50 U U U U U U U U 4.4 F 3.3 F
benzene  1 0.76 F 0.76 0.43 F 0.5 U U U U U U
1-chlorohexane  -- U U U U U U 0.14 M 0.14 M U U
1,2,3-trichloropropane  5 U U U U U U 0.21 M U U U
1,2,4-trimethylbenzene  5 U U U U U U 0.23 M U U U
1,3,5-trimethylbenzene  5 U U U U U U 0.25 M U U U
chloromethane  5 U U U U 0.22 F U U U U U
t-butylbenzene  5 0.45 F 0.3 F U U U U U U U U
bromodichloromethane  50 U U U U U U 0.11 M U U U
bromomethane  5 U U U U U 0.19 UJ U 0.13 M U U
isopropylbenzene  5 2.3 0.23 F U U U U U U U U
p - isopropyltoluene   5 0.21 F U U U U U U U U U
sec - butylbenzene  5 0.47 F U U U U U U U U U
m,p-xylene  5 U U U U U U 0.34 M U U U
2-hexanone  -- U U 11 U U U U U U U
toluene  5 U U U U U U 0.17 M U U U
trichloroethylene 5 0.52 F 0.57 0.59 0.61 0.48 F 0.62 J 0.33 F U 0.6 F 0.55 F
styrene  5 U U U U U U 0.12 M U U U
tetrachloroethylene 5 U U U U U U U 0.18 M U U
trichlorofluoromethane  5 U U U U U U U 0.14 M U U
Total VOCs   4.71 1.86 12.02 1.11 0.7 0.62 1.9 0.59 5 F 3.85 F
SVOCs (µg/L)       
2,4,5-trichlorophenol  1* U U 3 M U U 3 UJ U U U U
2,4,6-trichlorophenol   1* U U 4 M U U 4 UJ U U U U
2,4-dichlorophenol  1* U U 5 M U U 4 UJ U U U U
2,4-dinitrophenol  1* U U 12 M UJ U 11 UJ U U U U
4,6-dinitro-2-methylphenol  1* U U 16 M U U 15 UJ U U U U
4-nitrophenol  1* U U 4 M U U 3 UJ U U U U
benzoic acid  -- U U U U U 13 UJ 17 R 17 R U U
isophorone  50 U U U U U 5 UJ R U U U
benzo(a)anthracene  1* U U U U U 2 UJ 3 M U U U
Wet Chemistry Data (mg/L)   
nitrate  10000 N/A U U U U 0.12 0.056 U U U
sulfate  250000 N/A U 27.9 22 B 24.3 28.8 B 198 35.5 114 33.1 M
sulfide  N/A U U U U U U U U 0.049 M
total alkalinity -- N/A 165 132 160 116 150 129 148 154 167
Field Parameters
dissolved iron                 (mg/L)  N/A 1.4 N/A 1.5 1.3 0.2 2.5 2 0.6 3.2
pH 7.98 7.31 7.96 7.12 6.79 10.15 7.17 7.29 7.2 7.19
specific conductance     (µS/cm)  867 581 799 856 658 526 700 937 880 240
temperature             (degrees C)  13.68 10.4 11.6 15.6 13.3 9.6 11.52 14.95 14.1 8.63
dissolved oxygen           (mg/L)  3.88 3.35 0.63 1.56 3.98 4.61 3.9 5.52 8.17 2.6
oxidation reduction potential (mV) -73 -90 -129 4 -39 -107 -110 -128 -106 -10
Notes:
1 - Groundwater Standards are from Technical and Operational Guidance Series (TOGS) 1.1.1, June 1998.  Amended in April 2000
2 - When the guidance value or standard is below the method detection limit, ahieving the method detection limit is considered acceptable
      for meeting the guidance value or standard
* -  Sum of total phenolic compounds may not exceed 1 ppm. 
♦ - Indicates higher value detected in the sample duplicate or during the dilution phase.
-- Indidcates no NYS GA Groundwater Standard
F - Ananlyte was positively identified but the associated numerical value is below the reporting limit
M - Matrix effect present
N/A - Analyte was not analyzed during sampling
N/S- Analyte was not sampled.
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the method detection limit.
UJ - The analyte was not detected above the RL, however the quantitation is an approximation. 
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Monitoring Well ID  NYSDEC
Sample ID  GW TF3M12513AA TF3M12513BB TF3M12514CA TF3M12513DA TF3M12513EA TF3M12513FA TF3M12514GB
Date of Collection  Standards1 2/12/02 6/19/02 9/13/02 12/20/2002 3/12/2003 6/23/2003 9/2/2003
Sample Depth (ft)  (µg/L) 13 13 14 13 13 13 14
VOCs (ug/L)  
1,2-dichloropropane  1 U U U U .32 UJ U U
1,2,4-trimethylbenzene  5 81 ♦ 48 ♦ 56 ♦ 29 28 23 36
1,3,5-trimethylbenzene  5 33 ♦ 19 21 ♦ 14 10 M 8.3 13
benzene  1 0.36 F U U U 0.30 UJ U U
n-butylbenzene  5 U 2.3 3 J U 0.44 UJ U U
sec-butylbenzene  5 2.7 ♦ 2 2.6 ♦ 1.4 1.8 M U U
t-butylbenzene  5 1.6 ♦ 0.98 1.3 ♦ 0.9 0.92 J U U
chloroethane  5 U U 0.63 U 0.32 UJ U U
chloromethane  5 U U 0.66 U 0.28 UJ U U
ethylbenzene  5 94 ♦ 82 ♦ 90 ♦ 53 61 M 51 62
isopropylbenzene  5 80 ♦ 62 ♦ 85 ♦ 40 50 M 37 43
p-isopropyltoluene  5 4.2 ♦ 2.9 ♦ 3.6 U 2.1 M U U
methylene chloride  5 U U U U 0.5 7 B 8.5
methyl ethyl ketone   5 U U U U 3.1 UJ U U
n-propylbenzene  5 14 15 18 ♦ 9.5 11 M 7.8 11
naphthalene     10 U 11 14 ♦ 7.8 10 J 6.8 9.1
toluene  5 1.1 ♦ 0.86 1.1 ♦ U 0.54 M U U
o-xylene  5 2.5 1.1 1.4 ♦ 0.87 0.78 M U U
m,p-xylene  5 89 ♦ 47 ♦ 42 ♦ 26 28 J 26 37
Total VOCs  403.46 294.14 337.29 182.47 204.64 159.9 219.6
SVOCs (µg/L)     
bis-(2-ethylhexyl) phthalate    5 5 F U U U U U U
benzoic acid   -- U U U U U 17 R 18 R
naphthalene    10 4 F U U 6 F 6 F 4 F 6 F
phenanthrene  50 U U U U 3 F U U
pyrene      50 3 F U U U U U U
2-methylnaphthalene   -- U U U U 5 F 2 F 2 F
bis (2-etylhexyl) phthalate    5 U U U U 4 M U U
Total SVOCs  12 0 0 6 18 6 8
Wet Chemistry Data (mg/L)
nitrate  10000 U U U N/A U U U
sulfate   250000 U 5.4 5.2 B 2.7 10.9 B 39.7 4.3
sulfide  U U U U 1 M U U
total alkalinity  -- 106 97.6 137 96.3 143 116 116
Field Parameters
dissolved iron                (mg/L) 3.5 N/A 5.6 4.4 2.8 3.5 N/S
pH 6.64 6.55 6.9 6.87 6.84 6.8 N/S
specific conductance    (µS/cm) 380 403 422 481 391 228 N/S
temperature            (degrees C) 9.6 9.9 13 12.8 9.38 9.99 N/S
dissolved oxygen           (mg/L) 4.90 3.87 1.09 2.88 4.51 3.56 N/S
oxidation reduction potential (mV) -50 -83 -22 -112 -3 -132 N/S
Notes:
1 - Groundwater Standards are from Technical and Operational Guidance Series (TOGS) 1.1.1, June 1998.  Amended in April 2000
2 - When the guidance value or standard is below the method detection limit, ahieving the method detection limit is considered acceptable
      for meeting the guidance value or standard
♦ - Indicates higher value detected in the sample duplicate or during the dilution phase.
-- Indidcates no NYS GA Groundwater Standard
B - The analyte was also detected in a blank.
F - Ananlyte was positively identified but the associated numerical value is below the reporting limit
J - Analyte was positively identified, quantitation is an approximation
N/A - Analyte was not analyzed during sampling
N/S- Analyte was not sampled.
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the method detection limit.
UJ - The analyte was not detected above the RL. However the quantitation is an approximation.
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Monitoring Well ID NYSDEC
Sample ID GW TF3M112613AA TF3M112613BB TF3M12614CA TF3M12612DA TF3M12613EA TF3M12613FA TF3M12614GB TF3M12612HB TF3M12613IB TF3M12613JB TF3M12613KB TF3M12613LB TF3M12613MA TF3M12613NA TF3M12614OA TF3M12614PA
Date of Collection Standards1 2/12/02 6/19/02 9/13/02 12/20/2002 3/12/03 6/20/03 9/12/2003 12/12/2003 3/18/2004 6/17/2004 9/13/2004 1/3/2005 3/29/2005 3/28/2006 6/20/2006 9/26/2006
Sample Depth (ft) (µg/L) 13 13 14 12 13 13 14 12 13 13 13 13 13 13 14 14
VOCs (ug/L)
1,2-dichloropropane 1 U U 0.42 F U U U U U U U U U U U U U
1-2-dichloroethane 5 U U U U U U U U U U U U 0.26 F U U U
1,2,4-trimethylbenzene 5 0.55 U 1.6 U U U U U U 0.39 F U U U U U U
1,3,5-trimethylbenzene 5 U U U U U U U U U U U U U U U U
acetone 50 U U U U U U U 5.7 F U U U U U U U U
benzene 1 U U U U U U U U U U U U U U U U
n-butylbenzene 5 7.8 4.7 U U U U U U U U U U U U U U
sec-butylbenzene 5 11 6.5 6 2.4 2.4 1.9 J ♦ 1.8 1.1 1.4 2 1.2 0.77 F U 2.4 4.4 5.33
Trichloroethylene U U U U U U U U U U U U U U U U
t-butylbenzene 5 2.5 1.5 1.5 1.4 0.88 0.6 F ♦ 1.2 1.4 1.1 1.6 1.5 0.96 F 0.87 F 1.4 2.4 1.58
Tetrachloroethylene 5 U U U U U U U U U U U U U U U U
chloroethane 5 U U U U U U U U U U U U U U U U
chloroform 5 U U U U U U U U U U U U U U U U
chloroethane 5 U U U U U U U U U U U U 0.29 F U 0.62 F U
chloromethane 5 U U U 0.26 F U U U U U U U U 0.33 F U 0.69 F U
ethylbenzene 5 U 0.37 F U U U U U U U U U U U U U U
isopropylbenzene 5 11 4.2 8.1 3.1 U 0.35 F ♦ 1.6 1 1.1 3 0.39 F 1 0.86 F 0.31 F 9.6 6.28
p-isopropyltoluene 5 1 0.38 F 0.31 F 0.3 F U U U U 2.5 U 3.2 U U U U U
methylene chloride 5 U U U U U U U U U U U U U U U U
methyl ethyl ketone 5 U U U U 1.6 UJ U U U U U U U U U U U
n-propylbenzene 5 18 2.9 6.9 1 0.99 0.33 F ♦ 0.77 F 0.49 F 0.83 F 0.8 F U U 0.25 F U 1.4 5.81
naphthalene 10 U U U U U U U U U U U U U U 0.22 F U
toluene 5 U U U U U U U U U U U U U U U U
o-xylene 5 U U U U U U U U U U U U U U U U
m,p-xylene 5 U U U U U U U U U U U U U U U U
Total VOCs 51.85 20.55 24.41 8.46 4.27 3.18 5.37 9.69 6.93 7.79 6.29 2.73 2.86 4.11 19.33 19
SVOCs (µg/L)     
benzoic acid -- U U U U U 17 R 17 R U U N/S N/S N/S N/S N/S N/S N/S
2-methylnaphthalene -- 12 U 10 U U U U U U N/S N/S N/S N/S N/S N/S N/S
Wet Chemistry Data (mg/L)
nitrate 10000 U U U N/A U U U U 0.58 0.18 0.065 0.67 U N/S N/S N/S
sulfate 250000 U 13.8 4.9 B 8.9 16.8 B 50 9.2 35.4 22.7 N/S N/S N/S N/S N/S N/S N/S
sulfide U U U U U U U U U N/S N/S N/S N/S N/S N/S N/S
total alkalinity -- 267 220 233 182 233 241 243 400 308 275 218 271 243 N/S 217 260
Field Parameters
dissolved iron                (mg/L) 3.5 N/A 5.4 6 3.4 4.4 2.5 1.8 2 3.2 4.8 2.3 2.8 3.5 4.8 2.6
pH 7.12 6.64 6.74 6.94 6.9 7.15 7.17 6.7 6.95 7.11 6.88 7.48 7.65 7.18 7.5 7.28
specific conductance    (µS/cm) 451 479 660 590 509 414 581 686 68 58 59 65.8 70.4 99 88 87
temperature            (degrees C) 10 9.8 13.2 12.7 9.6 10.11 13.32 12.52 8.5 9.9 13.4 11.3 9.3 8.77 10.4 14.4
dissolved oxygen           (mg/L) 5.18 3.51 1.13 2.18 4.5 3.75 3.54 0.9 4.8 2.9 6.08 8.82 4.44 3.33 2.92 3
oxidation reduction potential (mV) -84 -91 -8 -118 -30 -125 -152 -122 -70 -104 -100 -10 -102 -122 -57 -121
Notes:
1 - Groundwater Standards are from Technical and Operational Guidance Series (TOGS) 1.1.1, June 1998.  Amended in April 2000
2 - When the guidance value or standard is below the method detection limit, ahieving the method detection limit is considered acceptable
      for meeting the guidance value or standard
♦ - Indicates higher value detected in the sample duplicate or during the dilution phase.
-- Indidcates no NYS GA Groundwater Standard
B - The analyte was also detected in a blank.
F - Ananlyte was positively identified but the associated numerical value is below the reporting limit
J - Analyte was positively identified, quantitation is an approximation
N/A - Analyte was not analyzed during sampling
N/S- Analyte was not sampled.
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the method detection limit.
UJ - The analyte was not detected above the RL. However the quantitation is an approximation.
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Monitoring Well ID    NYSDEC
Sample ID    GW TF3M12713AATF3M12713BBTF3M12714CATF3M12712DA TF3M12713EA TF3M12713FA TF3M12713GB TF3M12713HB TF3M12713IB TF3M12713JB TF3M12713KB TF3M12713LB TF3M12713MA TF3M12713NA TF3M12713OA TF3M12713PA
Date of Collection    Standards1 2/12/02 6/19/02 9/13/02 12/20/2002 3/12/2003 6/20/2003 9/12/2003 12/12/2003 3/17/2004 6/17/2004 9/13/2004 12/30/2004 3/29/2005 3/28/2006 6/20/2006 9/26/2006
Sample Depth (ft)    (µg/L) 13 13 14 12 13 13 13 13 13 13 13 13 13 13 13 13
VOCs (ug/L)  
1,2,4-trimethylbenzene  5 180 ♦ 16 190 ♦ 14 15 5.6 56 J 56 21 72 43 70 6.2 28 15 101
1,3,5-trimethylbenzene  5 66 ♦ 6.6 74 ♦ 7.9 6.3 2.5 30 20 7.1 0.83 F 13 U 2.9 9.2 U U
benzene  1 2.6 0.94 5.7 1.3 0.54 2.2 5.2 2.1 2.9 4.2 3.3 2.2 0.97 1.7 1.4 3.05
n-butylbenzene  5 9 1.2 U U U U 3.5 U U 0.87 F 0.64 F 0.49 F 0.41 F 0.26 F U 1.56
sec-butylbenzene  5 12 2.1 15 ♦ 2.7 1.5 1.3 6.7 5.1 2.7 3.2 2.7 1.7 F 1.2 0.87 F 1.4 3.7 ♦
t-butylbenzene    5 1.7 0.24 F 1.7 ♦ 0.34 F U U 0.87 F 0.52 F 0.26 F 0.87 F U U U U U U
chloroethane  5 U U 0.44 F U U U U U U U U U U U U U
chloromethane    5 U U 0.47 F U U U U U U U U U U U 0.22 F U
ethylbenzene  5 81 15 120 B 20 35 12 41 J 47 25 50 26 30 5.2 16 17 47.8
isopropylbenzene  5 37 5.9 67 ♦ 8.7 7.6 3.1 24 18 8.6 18 10 10 3.6 6.5 9.9 25.5
p-isopropyltoluene  5 14 1.3 11 1.2 0.56 U 2.5 1.7 0.48 F 1.7 F 0.89 F 0.74 F 0.34 F 0.60 F 0.66 F 3.9 ♦
methyl ethyl ketone  5 U U U U 1.6 UJ U U U U U U U U U U U
n-propylbenzene   5 48 7.3 80 ♦ 9.6 7.1 3.1 28 20 7.7 19 11 10 3.9 6.5 9.8 27.5
naphthalene  10 U 5.1 44 7.6 J 8.5 2.2 22 19 8.2 19 12 12 2.6 7.2 7.9 B 25.8
trichloroethylene  5 0.54 0.44 F 0.26 F 0.49 F 0.43 F U 0.23 F U U U U U U 0.28 F U U
m,p-xylene  5 45 7 49 7.7 20 4.6 45 40 18 41 24 25 2.7 11 8.3 31.6
methylene chloride  5 U U U U U U U 0.8 F U 2.2 0.53 F U U U U U
Total VOCs  451.84 62.12 659.77 73.83 82.53 36.6 220 230.22 101.94 230.67 147.06 162.13 30.02 77.11 71.5 271.41
SVOCs (µg/L)     MCL2  

2-methylnaphthalene  -- 35 23 140 9 F 8 F 3 F 9 F 2 F U N/S N/S N/S N/S N/S N/S N/S
Wet Chemistry Data (mg/L)  
nitrate   10000 0.11 U U N/A U 0.055 U 0.15 0.83 0.36 0.13 0.36 0.24 N/S N/S N/S
sulfate   250000 U 24.8 14.8 11.5 10.6 B 14.2 21 21.6 24.8 N/S N/S N/S N/S N/S N/S N/S
sulfide  U U U U U U U U 0.061 F N/S N/S N/S N/S N/S N/S N/S
total alkalinity  -- 284 218 268 214 252 253 231 389 233 B 341 246 314 298 N/S 217 380
Field Parameters  
dissolved iron                (mg/L)  3.2 N/A 6.5 3.5 2 1.8 4 2.5 2 2.8 1 2 1.8 0.5 3.7 4.2
pH 6.81 7.85 6.56 7.03 7.08 7.15 7.07 6.44 7.07 6.99 7.59 6.24 6.82 6.93 7.15 7.27
specific conductance  (µS/cm)  524 752 839 566 451 353 517 543 76 81 68.8 71 74 95.6 112 82
temperature          (degrees C)  9.6 10.2 13.3 11.5 8.3 9.37 13.22 11.69 7.79 9.9 13.2 10.4 8.4 8.57 10.6 13.5
dissolved oxygen         (mg/L)  3.55 0.8 1.2 2.66 4.88 4.02 6.28 3.41 4.1 2.9 4.59 8.11 6.87 5.22 2.86 5.12
oxidation reduction potential (mV) -90 -111 6 -99 52 -89 -129 -73 -21 -70 -38 -51 75 -50 118 23
Notes:
1 - Groundwater Standards are from Technical and Operational Guidance Series (TOGS) 1.1.1, June 1998.  Amended in April 2000
* -  Sum of total phenolic compounds may not exceed 1 ppm. 
♦ - Concentrations are from duplicate sample or dilution, which was greater than the original sample
-- Indidcates no NYS GA Groundwater Standard
B - The analyte was also detected in a blank.
F - Ananlyte was positively identified but the associated numerical value is below the reporting limit
J - Analyte was positively identified, quantitation is an approximation
N/A - Analyte was not analyzed during sampling
N/S- Analyte was not sampled.
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the method detection limit.
UJ - The analyte was not detected above the RL, however the quantitation is an approximation.
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Monitoring Well ID NYSDEC
Sample ID GW TF3M112813AA TF3M112813BB TF3M12814CA TF3M12813DA TF3M12814EA TF3M12813FA TF3M12814GB TF3M12813HB TF3M12813IB TF3M12814JB TF3M12813KB TF3M12814LB TF3M12814MA TF3M12814NA TF3M12814OA TF3M12814PA
Date of Collection Standards1 2/12/02 6/19/02 9/13/02 12/20/2002 3/12/2003 6/20/2003 9/11/2003 12/12/2003 3/17/2004 6/17/2004 9/13/2004 12/30/2004 3/29/2005 3/28/2006 6/20/2006 9/26/2006
Sample Depth (ft) (µg/L) 13 13 14 13 14 13 14 13 13 14 13 14 14 14 14 14
VOCs (ug/L)
1,2,4-trimethylbenzene  5 140 ♦ 98 ♦ 53 33 31 60 ♦ 44 24 16 32 20 8.3 25 17 8 4.25
1,3,5-trimethylbenzene    5 54 39 ♦ 23 14 10 24 ♦ 18 7.9 5.5 12 6.7 2.7 11 9.8 U U
acetone    50 U U U U U U U 3.4 F U U U U U U U U
benzene    1 4.2 2.2 ♦ 3.3 1.4 0.62 0.99 ♦ 1.4 0.42 F 0.63 0.8 0.42 F .25 F 1.2 0.9 0.85 0.33
n-butylbenzene    5 6 3.6 U U U U 3 0.89 F U 0.74 F 0.59 F U 1.8 1.2 2 U
sec-butylbenzene    5 9.3 6.8 6 3.1 2 4.5 ♦ 3.8 1.2 1.4 2.2 1.5 0.44 F 3.4 3.2 3.4 0.89
t-butylbenzene  5 1.2 0.75 0.8 0.42 F 0.24 F 0.3 F 0.47 F U U 0.3 F U U 0.34 F 0.38 F 0.4 F U
chloroethane    5 U U 0.29 F U U U U U U U U U U U U U
chloromethane 5 U U 0.31 F U U U U U U U U U U U U U
ethylbenzene 5 98 ♦ 58 ♦ 54 B 19 12 22 ♦ 21 9.1 10 15 8.6 5.5 17 14 14 6.5
isopropylbenzene    5 32 21 ♦ 24 9.3 5.5 10 ♦ 9.8 3.9 4.7 7.3 3.9 2.1 9 7.4 7.7 2.05
p-isopropyltoluene  5 40 17 ♦ 19 9.8 3.9 5.6 ♦ 3.8 1.2 2 5.3 2.4 0.75 F 5 2.1 2 0.86
methyl ethyl ketone  5 U U U U U U U U U U U U U U U U
n-propylbenzene  5 41 30 ♦ 30 13 7.3 16 ♦ 14 5.4 5.2 9.6 5.5 2.5 12 10 10 2.49
naphthalene  10 U 23 30 9.9 J 5.4 9 8.3 3.1 4.8 6.5 3.4 2.4 7.4 6.5 6.4 B 3.04
toluene  5 1 ♦ 0.5 0.36 F 0.23 F U U U U U U U U U U U U
o-xylene  5 1.1 U 0.44 F 0.25 F U U U U U U U U U U U U
m,p-xylene  5 82 47 ♦ 32 B 14 11 21 ♦ 20 9.4 8.4 14 8 4.2 12 9.9 7.2 4.37
Total VOCs   427.8 346.85 276.5 127.4 88.96 173.39 147.57 69.91 58.63 105.74 61.01 29.14 105.14 82.38 61.95 24.78
SVOCs (µg/L)     MCL2

2-methylnaphthalene -- 24 17 12 U 4 F 6 F 8 F U 5 F N/S N/S N/S N/S N/S N/S N/S
benzo(a)anthracene 0.002 U U U 2 F U U U U U N/S N/S N/S N/S N/S N/S N/S
acenaphthene 20 8 F U 5 F U U U U U U N/S N/S N/S N/S N/S N/S N/S
anthracene 50 5 F U U U U U U U U N/S N/S N/S N/S N/S N/S N/S
benzoic acid -- U U U U 13 UJ 17 R 18 R U U N/S N/S N/S N/S N/S N/S N/S
dibenzofuran -- 4 F U U U U U U U U N/S N/S N/S N/S N/S N/S N/S
flouranthene 50 6 F U U U U U U U U N/S N/S N/S N/S N/S N/S N/S
flourene 50 6 F U U U U U U U U N/S N/S N/S N/S N/S N/S N/S
naphthalene 10 26 15 17 6 F 4 F 5 F 7 F U 4 F N/S N/S N/S N/S N/S N/S N/S
phenanthrene 50 20 4 F 8 F U U U U U U N/S N/S N/S N/S N/S N/S N/S
pyrene 50 4 F U 3 U U U U U U N/S N/S N/S N/S N/S N/S N/S
Total SVOCs 103 32 45 8 F 8 F 11 F 15 F 0 9 F N/S N/S N/S N/S N/S N/S N/S
Wet Chemistry Data (mg/L)
nitrate 10000 U U U N/A 0.73 0.32 U 0.074 0.19 U U 0.59 U N/S N/S N/S
sulfate 250000 12.9 6.1 5.8 31.8 9.3 B 25.8 6.1 4 2.6 N/S N/S N/S N/S N/S N/S N/S
sulfide U U U U U U U U U N/S N/S N/S N/S N/S N/S N/S
total alkalinity -- 247 233 293 212 203 253 329 573 314 B 362 371 381 402 N/S 332 400
Field Parameters
dissolved iron                (mg/L) 0.7 N/A 3.2 1.6 0 1.6 0.4 0.2 0.4 0.5 0 0 0.8 0 0 0
pH 7.29 7.74 7.13 7.05 7.34 7.05 7.09 5.83 6.8 6.72 7.21 6.3 6.86 6.92 6.93 7.43
specific conductance  (µS/cm) 377 457 612 609 338 609 500 659 75 75 76.5 73 71 91.3 84 70
temperature          (degrees C) 9.7 9.9 13.4 11.2 6.72 11.2 12.05 10.83 7.92 9.8 13.4 10.6 9 8.89 10.7 13.5
dissolved oxygen         (mg/L) 4.8 1.81 4.46 4.27 6.89 4.27 5.89 3.48 4.2 5.3 5.93 7.81 7.5 4.5 4.47 5.11
oxidation reduction potential (mV) -124 -90 -15 -79 162 -79 -61 246 91 -12 65 99 92 20 231 135
Notes:
1 - Groundwater Standards are from Technical and Operational Guidance Series (TOGS) 1.1.1, June 1998.  Amended in April 2000
* -  Sum of total phenolic compounds may not exceed 1 ppm. 
♦ - Concentrations are from duplicate sample or dilution, which was greater than the original sample
-- Indidcates no NYS GA Groundwater Standard
B - The analyte was also detected in a blank.
F - Ananlyte was positively identified but the associated numerical value is below the reporting limit
J - Analyte was positively identified, quantitation is an approximation
N/A - Analyte was not analyzed during sampling
N/S- Analyte was not sampled.
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the method detection limit.
UJ - The analyte was not detected above the RL, however the quantitation is an approximation.

TF3MW-128

Table 3-2
Tank Farms 1 and 3 Detected Analytical Results (continued) 
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Monitoring Well ID NYSDEC
Sample ID GW TF3M12918AATF3M12918BBTF3M12915CATF3M12917DA TF3M12918EA TF3M12918FA TF3M12918GB TF3M12918HB TF3M12918IB
Date of Collection Standards1 2/12/02 6/19/02 9/13/02 12/20/2002 3/12/2003 6/20/03 9/12/03 12/12/2003 3/17/2004
Sample Depth (ft) (µg/L) 13 13 15 17 18 17 18 18 18
VOCs (ug/L)
1,1,1-trichloroethane 5 U 0.41 F 0.25 F U 0.35 F 0.24 F U U U
1,3,5-trimethylbenzene 5 U U U U U U U U 0.39 F
acetone 50 U U U U U U U 4.4 F U
benzene 1 0.44 F U U U U 0.61 0.58 0.31 F 2.2
chloroform 7 U 0.45 F U U 0.31 F 0.39 F 0.22 F 0.21 F U
sec - butylbenzene 5 0.21 F U U U U U U U U
ethylbenzene 5 0.78 0.25 F 0.42 F 0.23 F 1.1 0.95 F 1.2 0.61 F 3.9
isopropylbenzene 5 1 0.29 F 0.34 F U 1.3 0.65 F 0.67 F 0.3 F 4.5
n-propylbenzene 5 U U U U U U U U 0.22 F
naphthalene 10 U U U UJ 0.21 F U U U U
trichloroethylene 5 0.34 F 0.41 F 0.32 F 0.4 F 0.33 F 0.2 F 0.27 F 0.3 F 0.28 F
o-xylene 5 U U U U U U U U 0.31 F
Total VOCs 2.77 1.81 1.33 0.63 3.6 3.04 2.94 6.13 11.8
SVOCs (µg/L)    
bis(2-ethylhexyl)phthalate 5 3 F U U U U U U U U
benzoic acid -- U U U U U 17 R 7 R U U
di-n-butyl phthalate 50 3 F U U U U U U U U
flouranthene 50 23 4 F 4 F 5 F 4 F U U U U
phenanthrene 50 8 F U U U U U U U U
pyrene 50 16 U 3 F 4 F 3 F U 2 F U U
Total SVOCs 53 4 F 7 F 9 F 7 F 0 2 F 0 0
Wet Chemistry Data (mg/L)
nitrate 10000 0.22 0.28 0.14 N/A 0.46 0.84 0.4 0.82 0.8
sulfate 250000 U 14.7 17.6 9.3 14.2 B 24 12.6 23.6 18.3
sulfide -- U U U U U U U U U
total alkalinity -- 216 208 223 149 202 235 221 324 175 B
Field Parameters
dissolved iron                 (mg/L) 0.3 N/A 0.2 0.4 0.2 0.02 0 0.6 0.5
pH 7.17 7.59 6.75 7.39 9.09 7.39 7.37 6.83 7.17
specific conductance    (µS/cm) 563 478 537 512 439 293 480 584 61
temperature             (degrees C) 11 11 12.4 12.7 11.1 11.12 12.06 12.86 10.48
dissolved oxygen           (mg/L) 3.90 1.36 1.22 3.09 3.97 3.89 5.06 7.71 3.2
oxidation reduction potential (mV) -59 -75 29 -50 -73 -61 -102 -43 151
Notes:
1 - Groundwater Standards are from Technical and Operational Guidance Series (TOGS) 1.1.1, June 1998.  Amended in April 2000
♦ - Indicates higher value detected in the sample duplicate or during the dilution phase.
-- Indidcates no NYS GA Groundwater Standard
F - Ananlyte was positively identified but the associated numerical value is below the reporting limit
N/A - Analyte was not analyzed during sampling
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the method detection limit.
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TF3MW-129
Tank Farms 1 and 3 Detected Analytical Results (continued)

Table 3-2
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Monitoring Well ID NYSDEC
Sample ID GW TF3M13016AA TF3M13017BB TF3M13018CA TF3M13016DA TF3M13017EA TF3M13017FA TF3M13017GB TF3M13017HB TF3M13017IB
Date of Collection Standards1 2/12/02 6/19/02 9/13/02 12/20/2002 3/12/2003 6/23/2003 9/12/2003 12/12/2003 3/17/2004
Sample Depth (ft) (µg/L) 16 16 16 16 17 17 17 17 17
VOCs (ug/L)
1,1,2-trichloroethane 1 1.1 U U U U U U U U
1,2,4-trimethylbenzene 5 12 U 0.75 0.59 0.37 F 0.67 F 0.87 F 0.83 F 1.8
1,3,5-trimethylbenzene 5 2.5 U U U U 0.37 F 0.74 F 0.89 F U
bromodichloromethane 5 0.25 F U U U U U U U U
chloroethane 5 U U 0.25 F 0.26 F U U U U U
chloroform 7 0.25 F U U U U U U U U
sec - butylbenzene 5 0.61 U 1.2 0.21 F U U 0.65 F 0.39 F 0.48 F
ethylbenzene 5 1.7 0.74 0.98 B 1.3 0.68 0.41 F 3.8 3.3 1.7
isopropylbenzene 5 2.4 0.23 F 1.2 1.4 0.46 F 0.72 F 1.8 2.5 2.3
methylene chloride 5 U U U U 0.53 U U U U
p-isopropyltoluene 5 0.45 F U 0.49 F U U U U U U
n-propylbenzene 5 1.3 U 1.4 0.78 0.44 F 0.34 F 2.4 2 2.1
naphthalene 10 U 0.53 F 0.61 F 1.9 0.47 F 1.7 0.98 F 3 1
o-xylene 5 1.3 0.26 F U 0.47 F U U 0.48 F 0.55 0.38 F
m,p-xylene 5 1.5 0.47 F U 0.38 F U U 1.4 F 1.1 F 0.68 F
Total VOCs 25.36 2.23 6.88 7.29 2.95 4.21 13.12 14.56 48.78
SVOCs (µg/L)    
bis(2-ethylhexyl)phthalate 5 U U 2 F ♦ U U U U U U
benzoic acid -- U U U U U 17 R 7 R U U
Wet Chemistry Data (mg/L)
nitrate 10000 0.29 1.5 U N/A 1.3 1.8 0.86 1.5 0.75
sulfate 250000 48 13.1 12.3 70 13.2 B 17.6 8.4 13.2 12.6
sulfide -- U U U U U U U U 0.056 F
total alkalinity -- 225 136 246 120 157 149 212 240 137 B
Field Parameters
dissolved iron                 (mg/L) 1 N/A 0.6 0.8 0.4 0 0 0.2 0
pH 6.92 7.18 7.11 7 7.02 6.63 7.1 6.18 6.76
specific conductance    (µS/cm) 465 301 591 340 345 226 412 343 50
temperature             (degrees C) 10.3 10.2 13 12.6 9.88 10.34 12.88 12.89 9.38
dissolved oxygen           (mg/L) 3.69 2.57 1.22 3.65 5.19 6.3 4.48 3.81 2.7
oxidation reduction potential (mV) -41 4 -12 -17 163 32 -38 48 81
Notes:
1 - Groundwater Standards are from Technical and Operational Guidance Series (TOGS) 1.1.1, June 1998.  Amended in April 2000
♦ - Indicates higher value detected in the sample duplicate or during the dilution phase.
-- Indidcates no NYS GA Groundwater Standard
F - Ananlyte was positively identified but the associated numerical value is below the reporting limit
N/A - Analyte was not analyzed during sampling
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the method detection limit.

TF3MW-130
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Table 3-2
Tank Farms 1 and 3 Detected Analytical Results (continued)
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Monitoring Well ID  NYSDEC
Sample ID  GW TF3M13117HB TF3M13114IB TF3M13115JB TF3M13115KB TF3M13114LB TF3M13114MA TF3M13217HB TF3M13217IB TF3M13217JB TF3M13217KB TF3M13217LB TF3M13217MA TF3M13316HB TF3M13317IB TF3M13316JB TF3M13316KB TF3M13316LB TF3M13316MA TF3M13316NA TF3M13316OA TF3M13316PA
Date of Collection  Standards1 11/25/2003 3/17/2004 6/17/2004 9/13/2004 12/30/2004 3/29/2005 11/25/2003 3/17/2004 6/17/2004 9/13/2004 12/30/2004 3/29/2005 11/25/2003 3/17/2004 6/17/2004 9/13/2004 12/30/2004 3/29/2005 3/28/2006 6/20/2006 9/29/2006
Sample Depth (ft)  (µg/L) 17 14 15 15 15 14 17 17 16 17 17 17 17 16 16 16 16 16 16 16 16
VOCs (ug/L)  
1,2,4-trimethylbenzene  5 U U U U U U U U U U U U 80 72 49 15 12 9.3 22 9.2 ♦ 2.88
1,3,5-trimethylbenzene  5 U U U U U U U U U U U U 44 26 16 6.2 5.7 8.6 12 U U
acetone  5 U U 1.5 F U U U U U 1.8 F 1.9 F U U U U U U U U U U U
chloroform  7 0.34 F U 0.55 0.4 F 0.47 F 0.3 F 0.93 U 0.79 0.63 B 0.57 0.78 U U U U U U U U U
chloroethane  5 U U U U U U U U U U U U U U U U U 0.33 F U U U
cis-1,2-dichloroethylene  5 U U U U U U U U 0.21 F 0.22 F U U U U U U U U U U U
sec - butylbenzene  5 U U U U U U U U U U U U 11 12 8.4 4.8 4.1 6.3 5.9 8.3 ♦ 4.53
ethylbenzene  5 U U U U U U U U U U U U U 0.73 F 0.97 F U U 0.2 F 0.38 F 0.31 F ♦ 0.16
isopropylbenzene  5 U U U U U U U U U U U U 13 20 14 5.3 4.3 6.8 8.5 11 ♦ 5.16
methylene chloride  5 U U U U U U U U U U U U 2.9 B 0.56 F 1.8 F U U U U U U
p-isopropyltoluene  5 U U U U U U U U U U U U 18 3.5 1.9 F 0.8 F 0.88 F 1.5 2.4 2.2 ♦ 1.29
n-butylbenzene  5 U U U U U U U U U U U U 5.1 3.1 1.8 F 0.77 F 0.68 F 1.4 0.83 F 2.2 ♦ 1.19
n-propylbenzene  5 U U U U U U U U U U U U 16 20 14 6.6 5.4 7.6 8.7 13 ♦ 6.59
naphthalene  10 U U U U U U U U U U U U 3.7 5.2 3 0.87 F 0.98 F 1.6 1.6 2.5 B ♦ 2.09
trichloroethylene  5 0.43 F 0.32 F 0.36 F 0.38 F 0.27 F 0.29 F 0.8 F 0.67 F 0.64 F 0.69 F 0.6 F 0.65 F U U U U U U U U U
t-butylbenzene  5 U U U U U U U U U U U U 1.9 1.3 F 1 F 0.54 F 0.45 F 0.75 F 0.66 F 1 ♦ 0.92
m,p-xylene  5 U U U U U U U U U U U U 8.2 5 3.4 F 1.2 F 0.95 F 1 F 1.3 1.1 F ♦ 0.49
Total VOCs  0.77 0.32 2.41 0.78 0.74 0.59 1.73 0.67 3.44 3.44 1.17 1.43 200.9 169.39 115.27 42.08 35.44 38.08 62.97 50.81 25.3
SVOCs (µg/L)     
2-methylnapthalene  -- U U N/S N/S N/S N/S U U N/S N/S N/S N/S 15 9 F N/S N/S N/S N/S N/S N/S N/S
naphthalene  10 U U N/S N/S N/S N/S U U N/S N/S N/S N/S 3 F 3 F N/S N/S N/S N/S N/S N/S N/S
Total SVOCs  0 0 N/S N/S N/S N/S 0 0 N/S N/S N/S N/S 18 12 F N/S N/S N/S N/S N/S N/S N/S
Wet Chemistry Data (mg/L)  
nitrate  10000 1 1.1 1.1 0.73 0.95 0.55 2 2 1.8 1.6 1.7 1.4 0.064 0.45 0.14 0.098 0.59 U N/S N/S N/S
sulfate   250000 16.7 14.9 N/S N/S N/S N/S 19.3 20.4 N/S N/S N/S N/S 36.8 9.4 N/S N/S N/S N/S N/S N/S N/S
sulfide  -- U 0.26 F N/S N/S N/S N/S U U N/S N/S N/S N/S U U N/S N/S N/S N/S N/S N/S N/S
total alkalinity  -- 416 146 B 200 226 187 222 346 182 B 268 236 233 237 310 153 B 263 223 226 272 N/S 273 330
Field Parameters  
dissolved iron                 (mg/L)  0 N/A 0 0 0 0 0.8 0 0 0 0 0 0.8 1.8 3.3 2.8 2 3.2 0.7 0.4 0.4
pH 5.9 6.89 6.98 7.46 6.57 6.65 6.02 7.18 7.13 7.31 6.57 7.01 6.61 7.05 7.15 7.29 6.09 6.98 7.22 7.51 6.71
specific conductance    (µS/cm)  626 80 0.11 * 84.8 65 0.1 * 682 66 63 76.7 90 0.071 * 542 41 58 62.7 62 70 82.4 94 67
temperature             (degrees C)  13.15 9.21 11 14.6 11.7 9 12.03 9.94 10.1 12.1 11.4 10.2 11.63 8.12 9.7 12.7 11 8.9 8.95 10.3 13.2
dissolved oxygen           (mg/L)  2.43 1.6 4.8 3.64 7.58 6.39 2.63 2.9 4.9 6.52 8.78 9.52 1.1 2.8 4.1 3.82 8.41 6.89 4.65 280 4.76
oxidation reduction potential (mV) 249 169 59 154 141 152 274 169 77 269 118 204 -101 -37 -96 -94 -31 32 -60 90 164
Notes:
1 - Groundwater Standards are from Technical and Operational Guidance Series (TOGS) 1.1.1, June 1998.  Amended in April 2000
* - specific conductance is measured in S/m.
♦ - Indicates higher value detected in the sample duplicate or during the dilution phase.
-- Indidcates no NYS GA Groundwater Standard
F - Ananlyte was positively identified but the associated numerical value is below the reporting limit
N/A - Analyte was not analyzed during sampling
N/S- Analyte was not sampled.
U - The analyte was analyzed for, but not detected.  The associated numerical value is at or below the method detection limit.

Tank Farms 1 and 3 Detected Analytical Results (continued)
Table 3-2

TF3MW-131
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Figure 3-3
Tank Farms 1 and 3 SRA VOC Concentrations and Groundwater Elevation Trends



Draft Long-Term Monitoring Report
Petroleum SRA LTM Program

Former Griffiss AFB
Contract # F41624-03-D-8601 / Task Order #0027

Revision 0.0
August 2007

Page 3-26

Figure 3-4
Tank Farms 1 and 3 SRA VOC Concentrations and Groundwater Elevation Trends
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December 2001 Downgradient Delineation Results: 
 
During December 2001 sampling round, monitoring wells TF3MW-116, -117, -118, -119, -120,  
-121, -123, -124 were sampled along Brooks Road to assess the downgradient migration of the 
plume.  Samples were not analyzed for natural attenuation parameters during this sampling 
round.  TF3MW-123 reported several VOC exceedances and three SVOC exceedances.  
TF3MW-116 and -118 contained two and one VOC exceedances, respectively, while TF3MW-
119 contained one VOC and several SVOC exceedances.  No exceedances were reported in 
monitoring wells TF3MW-117, -120, -121 and -124. 
 

• Minimum VOC exceedance: 5.6 µg/L for 2-dibromo-3-chloropropane at TF3MW-123 
• Maximum VOC exceedance: 480 µg/L for isopropylbenzene at TF3MW-123 
• Maximum total VOCs: 1,021 µg/L at TF3MW-123 
• Maximum SVOC exceedance: 16 µg/L for bis(2-ethylhexyl)phthlate at TF3MW-123 
• Maximum total SVOCs: 148 µg/L at TF3MW-123 

 
February 2002: 
 
Monitoring wells TF3CE-3, TF3MW-21, -116, -126, and -130 contained only VOC exceedances, 
while TF3MW-119, -123, -125, -127, and -128 showed exceedances for VOCs and SVOCs.  
Monitoring wells TF3MW-2, -25, -117, -118, -120, -121, -124, and -129 showed no exceedances 
of NYS Groundwater Standards.  In March 2002, monitoring wells TF3MW-118 through -121 
were decommissioned due to site construction that changed the site topography and usage.  
Following completion of site construction, replacement monitoring wells will be installed to 
monitor plume migration. 
 

• Minimum VOC exceedance: 5.1 µg/L of n-butylbenzene at TF3MW-21 
• Maximum VOC exceedance: 140 µg/L of 1,2,4-trimethylbenzene at TF3MW-128 
• Maximum total VOCs: 510 µg/L at TF3MW-128 
• Maximum SVOC exceedance: 26 µg/L of naphthalene at TF3MW-128 
• Maximum total SVOCs: 127 µg/L at TF3MW-127  

 
June 2002: 
 
Monitoring wells TF3-CE3, TF3MW-21, -116, -117, -123, -125,-126, -127, and -128 contained 
VOC or SVOC exceedances.  TF3MW-21, -116, -117, and -123 showed SVOC exceedances that 
were qualified with an “M” qualifier that indicated a matrix effect was present.  Monitoring wells 
TF3MW-2, -25, -124, -129, and -130 showed no exceedances of NYS Groundwater Standards. 
 

• Minimum VOC exceedance: 5.8 µg/L of n-propylbenzene at TF3CE-3 
• Maximum VOC exceedance: 98 µg/L of 1,2,4-trimethylbenzene at TF3MW-128 
• Maximum total VOCs: 294 µg/L at TF3MW-125 
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• Maximum SVOC exceedance: 20 µg/L of naphthalene at TF3MW-127 
• Maximum total SVOCs: 54 µg/L at TF3MW-127 

 
September 2002: 
 
Monitoring wells TF3-CE3, TF3MW-21, -116, -117, -123, -125, and -126 contained only VOC 
exceedances.  Monitoring wells TF3MW-127 and -128 contained VOC and SVOC exceedances.  
Monitoring wells TF3MW-2, -25, -117, -124, -129, and -130 showed no exceedances of NYS 
Groundwater Standards. 
 

• Minimum VOC exceedance: 5.7 µg/L of benzene at TF3MW-127 
• Maximum VOC exceedance: 190 µg/L of 1,2,4-trimethylbenzene at TF3MW-127 
• Maximum total VOCs: 659.77 µg/L at TF3MW-127 
• Maximum SVOC exceedance: 110 µg/L of naphthalene at TF3MW-127 
• Maximum total SVOCs: 412 µg/L at TF3MW-127 

 
December 2002: 
 
Monitoring wells TF3-CE3, TF3MW-21, -116, and -125 contained VOC exceedances.  
Monitoring wells TF3MW-123, -127, and -128 contained both VOC and minor SVOC 
exceedances.  Monitoring wells TF3MW-2, -25, -117, -124, -126, -129, and -130 showed no 
exceedances of NYS Groundwater Standards. 
 

• Minimum VOC exceedance: 5.1 µg/L of isopropylbenzene at TF3-CE3 
• Maximum VOC exceedance: 53 µg/L for isopropylbenzene at TF3MW-123 and 

ethylbenzene at TF3MW-125 
• Maximum total VOCs: 182 µg/L at TF3MW-125 
• Maximum SVOC exceedance: 2 F µg/L at TF3MW-127 and -128 for benzo(a)anthracene 
• Maximum total SVOCs: 27 µg/L at TF3MW-127 

 
March 2003: 
 
Monitoring wells TF3MW-21, -117, -123, -125, -127, and -128 contained only VOC 
exceedances.  No SVOC exceedances were detected, except for naphthalene, also a VOC, at 
TF3MW-127. Monitoring wells TF3-CE3, TF3MW-2, -25, -116, -117, -124, -126, -129, and  
-130 showed no exceedances of NYS Groundwater Standards. 
 

• Minimum VOC exceedance: 5.2 J µg/L for n-propylbenzene for TF3MW-21 
• Maximum VOC exceedance: 61 M µg/L for ethylbenzene for TF3MW-125 
• Maximum total VOCs: 205 µg/L at TF3MW-125 
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June 2003: 
 
Monitoring wells TF3MW-21, -116, -117, -123, -125, -127, and -128 contained only VOC 
exceedances.  No SVOC exceedances were detected.  Monitoring wells TF3-CE3, TF3MW-2, -
25, -124, -126, -129, and -130 showed no exceedances of NYS Groundwater Standards. 
 

• Minimum VOC exceedance: 5.2 J µg/L for n-propylbenzene at TF3MW-21 
• Maximum VOC exceedance: 120 µg/L for isopropylbenzene at TF3MW-123 
• Maximum total VOCs: 209 µg/L at TF3MW-123 

 
September 2003: 
 
Monitoring wells TF3MW-21, -117, -123, -125, -127, and -128 contained only VOC 
exceedances.  No SVOC exceedances were detected, except for naphthalene, also a VOC, at 
TF3MW-127.  Monitoring wells TF3-CE3, TF3MW-2, -25, -116, -124, -126, -129, and -130 
showed no exceedances of NYS Groundwater Standards. 
 

• Minimum VOC exceedance: 5.2 µg/L for benzene at TF3MW-127 and n-butylbenzene at 
TF3MW-123 

• Maximum VOC exceedance: 130 µg/L for isopropylbenzene at TF3MW-123 
• Maximum total VOCs: 245 µg/L for TF3MW-123 
 

In September 2003, monitoring wells TF3MW-25 and -125 were decommissioned due to site 
construction at the Tank Farms 1 and 3 site.  As with previously decommissioned monitoring 
wells, replacement monitoring wells will be installed following completion of site construction 
and evaluation of the LTM monitoring well network.  In addition, in November 2003, TF3MW-
131, -132, and -133 were installed in the central portion of the Tank Farm 1 and 3 site.   
 
December 2003: 
 
Monitoring wells TF3-CE3, TF3MW-21, -116, -117, -123, -127, -128, and -133 contained only 
VOC exceedances.  No SVOC exceedances were detected.  Monitoring wells TF3MW-2, -25, -
124, -126, -129, -130, -131, and -132 showed no exceedances of NYS Groundwater Standards. 
 

• Minimum VOC exceedance: 2.1 µg/L for benzene at TF3MW-127 
• Maximum VOC exceedance: 80 µg/L for 1,2,4-trimethylbenzene at TF3MW-133 
• Maximum total VOCs: 230 µg/L for TF3MW-127 
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March 2004: 
 
Monitoring wells TF3-CE3, TF3MW-21, -116, -117, -123, -127, -128, -129 and -133 contained 
only VOC exceedances.  No SVOC exceedances were detected.  Monitoring wells TF3MW-2, -
25, -124, -126, -130, -131, and -132 showed no exceedances of NYS Groundwater Standards. 
 

• Minimum VOC exceedance: 2.2 µg/L for benzene at TF3MW-129  
• Maximum VOC exceedance: 110 µg/L for isopropylbenzene at TF3MW-123 
• Maximum total VOCs: 182 µg/L for TF3MW-123 
 

Following the March 2004 sampling round SVOCs, sulfate and sulfide were no longer sampled 
for at the Tank Farms 1 & 3 site.  In addition, monitoring wells TF3MW-2, -25, -124, -125, -129, 
and -130 are no longer sampled because previous sampling data showed an absence of 
contamination. 

 
June 2004: 
 
Monitoring wells TF3-CE3, TF3MW-21, -116, -117, -123, -127, -128, and -133 contained VOC 
exceedances.  Monitoring wells -126, -131, and -132 showed no exceedances of NYS 
Groundwater Standards. 
 

• Minimum VOC exceedance: 4.2 µg/L for benzene at TF3MW-127  
• Maximum VOC exceedance: 85 µg/L for isopropylbenzene at TF3MW-123 
• Maximum total VOCs: 230.67 µg/L for TF3MW-127 
 

September 2004: 
 
Replacement monitoring wells TF3MW-119R and TF3MW-121R were installed prior to the 
September 2004 sampling round.  Replacement monitoring well TF3MW-125R could not be 
installed due to the installation of new site utilities that obstruct the installation of the 
replacement well.  Monitoring wells TF3-CE3, TF3MW-21, -116, -117, -119R, -123, -127, -128, 
and -133 contained VOC exceedances.  Monitoring wells -126, -131, and -132 showed no 
exceedances of NYS Groundwater Standards. 
 

• Minimum VOC exceedance: 3.3 µg/L for benzene at TF3MW-127  
• Maximum VOC exceedance: 120 µg/L for isopropylbenzene at TF3MW-123 
• Maximum total VOCs: 225.4 µg/L for TF3MW-123 
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December 2004: 
 
Monitoring wells TF3-CE3, TF3MW-21, -116, -117, -123, -127, -128, and -133 contained VOC 
exceedances.  Monitoring wells TF3MW-119R, -126, -131, and -132 showed no exceedances of 
NYS Groundwater Standards. 
 

• Minimum VOC exceedance: 5.4 µg/L for n-propylbenzene at TF3MW-133  
• Maximum VOC exceedance: 70 µg/L for isopropylbenzene at TF3MW-127 
• Maximum total VOCs: 162.13 µg/L for TF3MW-127 

 
March 2005: 
 
Monitoring wells TF3-CE3, TF3MW-21, -116, -123, -127, -128, and -133 contained VOC 
exceedances.  Monitoring wells TF3MW-117, -119R, -121R, -126, -131, and -132 showed no 
exceedances of NYS Groundwater Standards. 
 

• Minimum VOC exceedance: 5.2 µg/L for ethylbenzene at TF3MW-127  
• Maximum VOC exceedance: 62 µg/L for isopropylbenzene at TF3MW-125 
• Maximum total VOCs: 105.14 µg/L for TF3MW-128 

 
In December 2005, Oxygen Release Compound (ORC®) Advanced was injected into seventeen 
borings.  Site utilities made injection impossible south of Brooks Road and ORC® socks were 
installed in existing monitoring wells instead.  Five pounds of ORC® per foot were injected from 
20 to 14 feet bgs.  Injection took place in the source area of Tank Farms 1 & 3 as shown on 
Figure 3-1 and added to downgradient monitoring wells TF3MW-21, -116, -117, -119R, -121R 
and -123 by the use of ORC® socks in October 2005. 
 
March 2006: 
 
Monitoring wells TF3-CE3, TF3MW-21, -116, -123, -127, -128, and -133 contained VOC 
exceedances.  Monitoring wells TF3MW-117, -119R, -121R, and -126 showed no exceedances 
of NYS Groundwater Standards.    
 

• Minimum VOC exceedance: 5.9 µg/L for sec-butylbenzene at TF3MW-133  
• Maximum VOC exceedance: 62 µg/L for isopropylbenzene at TF3MW-123 
• Maximum total VOCs: 82.38 µg/L for TF3MW-128 

 
June 2006: 
 
Monitoring wells TF3-CE3, TF3MW-21, -116, -123, -126, -127, -128, and -133 contained VOC 
exceedances.  Monitoring wells TF3MW-117, -119R, and -121R showed no exceedances of 
NYS Groundwater Standards.    
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• Minimum VOC exceedance: 5.2 µg/L for isopropylbenzene at TF3-CE3  
• Maximum VOC exceedance: 54 µg/L for isopropylbenzene at TF3MW-21 
• Maximum total VOCs: 81.2 µg/L for TF3MW-21 
 

In August 2006, ORC® was injected at fifteen locations along Brooks Road near former well 
TF3MW-25 and existing wells TF3MW-123 and TF3MW-133 as shown on Figure 3-2. 
 
September 2006: 
 
Monitoring wells TF3-CE3, TF3MW-21, -116, -123, -126, -127, -128, and -133 contained VOC 
exceedances.  Monitoring wells TF3MW-117, -119R, and -121R showed no exceedances of 
NYS Groundwater Standards.    
 

• Minimum VOC exceedance: 5.1 µg/L for sec-butylbenzene at TF3MW-21  
• Maximum VOC exceedance: 101 µg/L for 1,2,4-trimethylbenzene at TF3MW-127 
• Maximum total VOCs: 271.41 µg/L for TF3MW-127 

 
Natural Attenuation 
Natural attenuation includes any reduction in concentration as a result of any of the natural 
attenuation processes, including dilution, dispersion, sorption, volatilization, 
biodegradation/biotransformation, and abiotic degradation/transformation. 
 
In the original LTM workplan, groundwater samples were also analyzed for the following 
geochemical indicator parameters: alkalinity, dissolved ferrous iron, nitrate, sulfate, and sulfide.  
These parameters can be used to document if the groundwater conditions support biological 
natural attenuation processes, particularly hydrocarbon biodegradation.  These parameters help to 
identify if groundwater conditions are aerobic or anaerobic, and to indicate if other alternate 
electron acceptors are available to assist in the biodegradation of remaining COCs. 
 
Microorganisms obtain energy for cell production and maintenance by catalyzing the transfer of 
electrons from electron donors to electron acceptors.  This process results in the oxidation of the 
electron donor (which, in this case, is benzene, toluene, ethylbenzene and xylene (BTEX)/Total 
Petroleum Hydrocarbons (TPH), and the reduction of the electron acceptor.  In most scenarios, 
Dissolved Oxygen (DO) is the primary electron acceptor.  After DO is consumed, anaerobic 
microorganisms generally use electron acceptors in the following order of preference – nitrate, 
ferric iron, sulfate, and carbon dioxide (Wiedemeier et al., November 1995).  Anaerobic 
destruction of BTEX is associated with the reduction of nitrate, solubilization of iron, reduction 
of sulfate, and production of methane (the latter of which is not included in the list of 
geochemical parameters analyzed).  Each of these parameters will be reviewed in the following 
subsections.  Please refer to Table 3-2 for natural attenuation parameter results. 
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Dissolved Oxygen (DO) 
Oxygen is the most thermodynamically preferred electron acceptor and is normally depleted in 
areas with relatively higher BTEX/TPH concentrations.  The Tank Farms 1& 3 site contained 
data within normal DO ranges but did show lower readings during the June (summer) and 
September (fall) 2002 sampling rounds at several well locations (TF3-CE3, TF3MW-21, -116, -
123, -124, -127, -128, and -129).  No correlation could be found between depleted DO levels 
within plume boundaries or at contaminated monitoring wells.  It does appear that DO levels 
have been rising site wide since LTM began.  Please note that DO levels were measured in the 
field from samples collected with a disposable bailer and do not necessarily represent subsurface 
conditions. 
 
Nitrate 
After the DO has been consumed, nitrate is used as an alternate electron acceptor for anaerobic 
biodegradation.  In this process, nitrate (NO 3-) is converted to nitrite (NO 2-); therefore, nitrate 
depletion relative to background conditions can be an indication of biological activity.  Depleted 
nitrate conditions appear to exist at monitoring wells within most of the designated plume areas.  
Nitrate levels in three uncontaminated and upgradient/crossgradient monitoring wells (TF3MW-
2, -25, -130, -131, and -132) detections were generally within the range of 0.8 to 2 mg/L.  These 
monitoring wells also showed no contamination during sample analysis.  Monitoring wells 
within the eastern plume show mostly depleted or undetectable nitrate levels.  Downgradient 
well TF3-CE3 showed some nitrate depletion, with levels between 0.087 and 0.71 mg/L that are 
higher than the source area but lower than uncontaminated upgradient or crossgradient wells.  
Downgradient wells TF3MW-116 through -119R and -126 also showed depleted or undetectable 
nitrate ranges of 0-2.5 mg/L with no or low levels of contamination.  In addition, uncontaminated 
well TF3MW-124 and contaminated wells TF3MW-21, -123, and -125 within the western plume 
boundary along Brooks Road showed depleted or undetectable levels of nitrate when compared 
to uncontaminated upgradient wells discussed above.  It should be noted that downgradient 
replacement monitoring well TF3MW-121R showed a positive detection of nitrate at 1.2 mg/L 
for the September 2004 sampling round.  The absence of nitrate in within-plume and 
downgradient wells suggests biological activity associated with nitrate reduction has consumed 
the available nitrate in areas affected with relatively higher levels of contamination.  It was 
recommended that nitrate no longer be sampled for at the Tank Farms 1 & 3 SRA after March 
2005. 
 
Dissolved Iron 
After DO and nitrate have been depleted by microbial activity, ferric iron (Fe 3+) is used as an 
electron acceptor during anaerobic biodegradation of hydrocarbons.  Ferric iron is reduced to 
ferrous iron (Fe 2+), which is soluble in groundwater, and is therefore an indicator of microbial 
degradation activity.  The presence of ferrous iron above background levels is indicative of 
anaerobic consumption of petroleum hydrocarbons via iron reduction.  Low dissolved iron levels 
were identified at upgradient/crossgradient uncontaminated locations TF3MW-2, -25, -128, -129, 
and -130, with an approximate range of 0-1.8 mg/L.  Monitoring wells within the Building 147 
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plume (TF3MW-127, and TF3-CE3) as well as downgradient wells TF3MW-116, -117, and -126 
contained relatively higher levels (1-6.5 mg/L) of ferrous iron than upgradient, uncontaminated 
wells described above.  The western plume along Brooks Road shows similar results with 
contaminated wells TF3MW-21, -123, and, -125 showing relatively elevated ferrous iron levels 
(1.6 – 5.6 mg/L).  Crossgradient well TF3MW-124 showed slightly elevated levels 0.2 –3.2 
mg/L, while downgradient uncontaminated monitoring wells TF3MW-118, -120, and -121 all 
showed undetectable ferrous iron levels.  Monitoring wells TF3MW-119, -121 and its 
replacement wells TF3MW-119R and -121R, located downgradient of TF3MW-123, show 
undetectable and low levels (0-1 mg/L) during sampling rounds in addition to minor SVOC 
contamination for the 2002 sampling round only.  The presence of ferrous iron above 
background levels within plume boundaries is indicative of anaerobic degradation of petroleum 
hydrocarbons in the vicinity of these wells. 
 
Sulfate 
Sulfate is the next thermodynamically preferred alternate electron acceptor and is used by 
microbes once the oxygen, nitrate, and ferric iron have been depleted by the anaerobic 
biodegradation of hydrocarbons.  Sulfate is converted to sulfide in the subsurface during 
anaerobic biodegradation, often forming hydrogen sulfide gas, which produces a “rotten egg” 
odor.  This process results in a depletion of sulfate and the production of sulfide.  Sulfide may 
not always be detected in groundwater samples, however, because it commonly forms metal 
sulfide precipitates and falls out of solution.  Sulfate levels at upgradient/crossgradient 
uncontaminated locations TF3MW-2, -25, -129, and -130 did not differ significantly when 
compared to contaminated, within-plume wells TF3MW-21, -123, -125, -127, and -128.  Sulfide 
was detected during the March 2004 sampling round, but was identified just above the detection 
limit at wells TF3-CE3, TF3MW-116, -123, -127, -130, -131, -132 and -133.  These results 
indicate that sulfate reduction is not a significant process for the potential anaerobic completion 
of petroleum hydrocarbons at the site and sulfate sampling was discontinued after the March 
2004 sampling round.  
 
Alkalinity 
Aerobic biodegradation (during the oxidation of hydrocarbon) uses oxygen to oxidize the 
hydrocarbon and produces carbon dioxide by the process known as mineralization.  When carbon 
dioxide is produced, it increases the alkalinity, or the water’s ability to buffer an acid, and can 
therefore be an indicator of biological activity.  In general, areas contaminated with 
hydrocarbons exhibit a higher total alkalinity than background areas.  Changes in alkalinity are 
most pronounced during aerobic respiration, denitrification, iron reduction, and sulfate reduction.  
Generally higher (>200 mg/L) alkalinity levels were originally measured in downgradient or 
within-plume wells (TF3-CE3, TF3MW-116, -117, -120, -121, -126, -127, -128, -133) than other 
wells at the site, with levels generally less than 200 mg/L.  It should be noted that alkalinity 
levels are most likely to be higher in wells downgradient of the plumes; some of the highest 
levels reported above 300 mg/L were associated with wells TF3CE-3 and TF3MW-116, -117,  
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-126, and -128.  These results now appear to be inconclusive when compared to historical data. 
High and low alkalinity measurements were found at both contaminated and uncontaminated 
wells that were upgradient, downgradient, and crossgradient from known sources and existing 
plumes.  Some of the most contaminated areas (TF3MW-123, -21) showed low levels of 
alkalinity as did its downgradient wells (TF3MW-119, -119R).  Alkalinity has become less of an 
indicator of biodegradation as the plume stabilizes and the clean perimeter wells are no longer 
sampled with remaining LTM wells.      
 
pH 
Hydrocarbon-degrading microbes are active within a pH range of 5 to 9 standard units (s.u.).  
There was no clear correlation with pH and contaminant locations.  All pH readings are within 
normal ranges with no discernable trends identified between pH levels and seasonal variations or 
contaminant levels between wells. 
 
Temperature 
Groundwater temperature affects the rate of biodegradation, and for every 10 °C increase in 
temperature between 5 and 25 °C, biodegradation rates may double.  The highest groundwater 
temperatures were found during the fall and winter sampling rounds and the lowest observed 
during spring and summer sampling, with temperatures falling within normal variation.  The 
temperature discrepancy may be caused by buried steam heat piping at the site which is active 
during fall, winter and early spring. 
 
Specific Conductance 
Specific conductance is a measure of a groundwater’s ability to conduct electricity.  As the 
concentration of ions in solution increases, the specific conductance increases.  Specific 
conductance was found to be highest during the summer and fall (June and September) sampling 
round and lowest during the winter (December, February) sampling.   
 
Redox (Reduction/Oxidation Potential) 
The redox potential of groundwater is a measure of electron activity and is an indicator of the 
relative tendency of a solution to accept or transfer electrons. The redox potential of groundwater 
typically ranges from –400 mV to +800 mV. Positive redox values (redox > 0) indicate oxidizing 
(and generally aerobic) conditions (i.e., loss of electrons) and negative measurement (redox < 0) 
indicate reducing (and generally anaerobic) conditions (i.e., gain of electrons). Redox conditions 
are usually mediated by biological activity. Positive redox measurements are generally favorable 
for hydrocarbon biodegradation.  Mostly, there appears to be site-wide negative redox 
measurements throughout, except for TF3MW-121 (which was decommissioned and replaced by 
TF3MW-121R), TF3MW-2, -128, -129, -130, -131, and -132 during the past sampling rounds.  
These measurements are consistent with the observation of ongoing anaerobic processes such as 
nitrate and iron reduction, therefore the potential for significant biodegradation is severely 
limited. 
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3.5 CONCLUSIONS AND RECOMMENDATIONS 
 
The 2002 source removal excavation (Parsons, December 2003) positively affected localized 
groundwater conditions.  Removal of the residual soil contamination continued into the saturated 
zone where contamination was located and eliminated additional leaching of contamination to 
groundwater from the vadose zone.   
 
In Fall 2005, ORC® Advanced was injected into the source area of Tank Farms 1 & 3 near 
TF3MW-128 (as shown on Figure 3-2) and added to monitoring wells TF3MW-21, -116, -117, -
118R, 121R and -123 by the use of ORC® socks.  In Summer 2006, additional ORC® was 
injected in the vicinity of monitoring wells TF3MW133, TF3MW-123 and former well TF3MW-
125 to promote biodegradation.  The original LTM plan is summarized in Table 3-1.  An 
optimized LTM network is listed in Table 3-4 and shown on Figure 3-2.   
 
Monitoring wells TF3MW-123, -127, -128, and -133 appear to be the most contaminated wells, 
with VOC contamination that is primarily isopropylbenzene, ethylbenzene, and 1,2,4-
trimethylbenzene.  Contaminant levels appear to be attenuating, with downgradient locations 
showing no increases in contamination with the exception of TF3MW-126 which contained 
returning VOC exceedances in the summer and fall 2006 sampling rounds.  Based on the 
December 2001 through September 2006 quarterly sampling and review of analytical results, a 
groundwater plume exists as shown on Figure 3-2. 
 
Groundwater contamination data and review of natural attenuation parameters shows definite 
seasonal fluctuations.  In addition to the decline of total VOC levels over time, nitrate depletion, 
ferrous iron production, and increased alkalinity have provided the best evidence of natural 
attenuation provided by biodegradation at the site.  No definable trends or attenuation 
mechanisms were identified after reviews of sulfate and sulfide levels.  Generally, low levels of 
sulfate indicate that sulfate reduction is not a major anaerobic pathway for the site and sulfate 
analysis was discontinued after March 2004.  In general, biodegradation processes appear to be 
severely electron acceptor-limited at the site.   
 
Additional ORC® injection may follow the review of LTM data in December 2007 to decide if 
additional injection would be needed to aid further biodegradation at the site.  A mobile 
biosparging setup will also be evaluated for intermittent application at the most contaminated 
wells (TF3MW-123, -127 and -128), to enhance bioremediation. 
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Table 3-3 
Tank Farms 1 and 3 Proposed Future LTM Sampling 

 
Sampling 
Locations 

Sampling Rationale Target Analytes/ 
Method Numbers 

Sampling 
Frequency

Evaluation Criteria/ 
Modification Justification 

TF3-CE3 
TF3MW-21 
TF3MW-116 
TF3MW-117 

TF3MW-119R 
TF3MW-121R 
TF3MW-123 
TF3MW-126 
TF3MW-127 
TF3MW-128 
TF3MW-133 

Within plume 
Within plume 
Within plume 

Crossgradient of plume 
Downgradient of plume 
Downgradient of plume 

Within plume 
Within plume 
Within plume 
Within plume 
Within plume 

VOCs (AFCEE QAPP 
4.0 List)/SW8260 
Alkalinity/310.2  
 

Annually 
 

 

The plume is stable. 

Recommended LTM Changes 
Analysis Changes 

TF3MW-119R 
TF3MW-121R 

 

Downgradient of plume 
Downgradient of plume 

 

SVOCs/SW8270 _ _ 
 

SVOCs were not identified at these wells following six 
sampling rounds.  SVOC sampling is no longer needed. 
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Table 3-3 (continued) 
Tank Farms 1 and 3 Proposed Future LTM Sampling 

Sampling 
Locations 

Sampling Rationale Target Analytes/
Method Numbers

Sampling 
Frequency 

Evaluation Criteria/ 
Modification Justification 

Historical LTM Network Changes 
June 2006 

Analysis/Frequency Change 
All sampled 

wells 
_ _ Nitrate/353.2  Nitrate is no longer a useful biodegradation 

indicator at the Tank Farms 1 and 3 site, and 
will not be sampled after the Winter 2006 
sampling round. 

November 2005 
Removed Sampling Locations 

TF3MW-131 
TF3MW-132 

Upgradient of plume 
Upgradient of plume 

  Previous quarterly LTM samples indicate that 
no contamination is present and additional 
groundwater sampling is not needed. 

February 2005 
Removed Sampling Locations 

TF3MW-124 
TF3MW-129 
TF3MW-130  

Crossgradient of plume 
Upgradient of plume 
Upgradient of plume 

  Previous quarterly LTM samples indicate 
that no contamination is present and 
additional groundwater sampling is not 
needed. 

June 2004 
Analysis/Frequency Changes 

All sampled 
wells 

_ _ Sulfate/376.3 
Sulfide/375.4 

_ _ Sulfate reduction is depleted and will no 
longer be sampled during June 2004 round. 
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Table 3-3 (continued) 
Tank Farms 1 and 3 Proposed Future LTM Sampling 

 
Sampling 
Locations 

Sampling Rationale Target Analytes/ 
Method Numbers 

Sampling 
Frequency 

Evaluation Criteria/ 
Modification Justification 

Added Sampling Locations 
TF3MW-119R 
TF3MW-121R 

 

Downgradient of plume 
Downgradient of plume  

VOCs and 
SVOCs(AFCEE QAPP 
3.1 List)/SW8260 and 
SW8270 
Alkalinity/310.2 
Nitrate/353.2 

Quarterly Quarterly monitoring with semi-annual 
evaluation and recommendations.  SVOC 
analysis was added due to previous 
identification of SVOC contamination.  
Monitoring well locations were replacements 
for previous well locations. 

Removed Sampling Locations 
TF3MW-118 
TF3MW-119 
TF3MW-120 
TF3MW-121 

Downgradient of plume 
Downgradient of plume 
Downgradient of plume 
Downgradient of plume 

VOCs (AFCEE QAPP 
3.1 List)/SW8260 

Quarterly Decomissioned March 2002 due to site 
construction.   

TF3MW-1 
TF3MW-25 
TF3MW-125 

Within plume 
Crossgradient of plume 

Within plume 

VOCs (AFCEE QAPP 
3.1 List)/SW8260 

Quarterly Destroyed 2003 due to site construction.   
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FPM-GROUP 
Data Verification and Usability Report 

GRIFFISS AIR FORCE BASE 
Site Griffiss AFB TANK FARM 1/3 

Water Sampling 
Contract No. F41624-03-D-8601 

 
FPM Project No. 40-05-27 

 
STL Job # A06-7102 

 
Laboratory:   STL Buffalo 
Sample Matrix: Water 
Number of Samples: 15 
Analytical Protocol: AFCEE QAPP, Version 3.1, with AFCEE-approved lab variances 
Data Reviewer: Connie van Hoesel 
Sample Date:   June 20, 2006 
 
LIST OF DATA VERIFICATION SAMPLES 
 
This verification report pertains to the following environmental samples and corresponding QC 
samples: 
 

Sample ID Date QC Samples Date 
TF3CE313OA 6/20/06 062006OE, 062006OF, 062006OR 6/20/06 
TF3M11614OA 6/20/06   
TF3M119R12OA 6/20/06   
TF3M121R12OA 6/20/06   
TF3M12713OA 6/20/06   
TF3M12814OA 6/20/06   
TF3M13316OA 6/20/06 TF3M13316OC 6/20/06 
TF3M2114OA 6/20/06   
TF3M11713OA 6/20/06   
TF3M12614OA 6/20/06   
TF3M12314OA 6/20/06   

Notes: 
Refer to attached chain-of-custody for detailed sampling information and sample specific analyses requested.  

 OA – Primary environmental samples 
 OC  – Field duplicate sample 
 OE  – Equipment blank 
 OF  – Ambient blank 
 OR  – Trip blank 
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DELIVERABLES 
 
The data deliverable report was per requirements of the AFCEE QAPP 3.1 and approved 
variances.  The report consisted of the following major sections: lab attachment letter, case 
narrative, chain-of-custody, lab qualifier definitions, analytical results (sheet 2) based on 
analytical batch, calibration summaries, method blank summaries, laboratory control sample 
summaries, matrix spike/matrix spike duplicate summaries, holding time forms, performance 
checks, surrogate and internal standard recoveries, as applicable.  
 
ANALYTICAL METHODS 
 
The analytical test methods and QA/QC requirements used for the soil sample analysis was per 
methods as specified in the AFCEE Quality Assurance Project Plan, Version 3.1 and AFCEE 
approved laboratory variances.  The analytical methods employed included SW-846: Volatile 
Organic Compounds (VOCs) by Method SW8260 and Semivolatile Organic Compounds 
(SVOCs) by Method SW8270, and Total Alkalinity by EPA Method 310.2.   
 
VERIFICATION GUIDANCE 
 
The analytical work was performed by Severn Trent Laboratory in accordance with the Air 
Force Center for Environmental Excellence (AFCEE), Quality Assurance Project Plan (QAPP), 
Version 3.1, with AFCEE-approved laboratory variances.  The data was verified according to the 
protocols and QC requirements of the respective analytical methods and of the QAPP Version 
3.1.  For data usability purposes all values were further evaluated, including positive and non-
detect results that were qualified “R” (Rejected) according to QAPP.  The data usability analysis 
was based on the reviewer’s professional judgment and on an assessment of how this data would 
fare with respect to the U.S. Environmental Protection Agency (USEPA) Contract Laboratory 
Program (CLP) National Functional Guidelines for Organic (and Inorganic) Data Review 
(February 1994), and the AFCEE QAPP, Version 3.1. 
 
QA/QC CRITERIA 
 
The following QA/QC criteria were reviewed, as applicable and available: 
 

• Method detection limits and reporting limits (MDL, RL) 
• Holding times, sample preservation and storage 
• MS tune performance 
• Initial and Continuing calibration summaries 
• Second source calibration verification summary  
• Method blanks 
• Ambient, equipment, and trip blanks (as applicable) 
• Field duplicate results 
• Surrogate spike recoveries 
• Internal standard areas counts and retention times 
• Laboratory control samples (LCS) 
• Results reported between MDL and RL (F-flag) 
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• Sample storage and preservation 
• Data system printouts 
• Qualitative and quantitative compound identification 
• Chain-of-custody (COC) 
• Case narrative and deliverables compliance 
 

The items listed above were in compliance with AFCEE QAPP and USEPA criteria and 
protocols with exceptions discussed in the text below.  The data have been verified according to 
the procedures outlined above and qualified accordingly. 
 
GENERAL NOTES: 
 
MISSING SAMPLES 
 
None.  All samples documented on the chain of custody were received by the laboratory. 
 
SAMPLE LABELING 
 
No problems were encountered with sample labeling and transcription to laboratory forms. 
 
BLANKS 
 
Whenever blanks, including method, ambient, equipment, and trip, contained low levels of 
contaminants (between MDL and RL), the laboratory and/or data verifier qualified the subject 
results with an “F” flag.  Since no qualification of associated field samples are required for 
blanks less than the RL, no further action was taken in such instances. 
 
MS/MSD 
For SVOCs, the lab performed matrix spike and matrix spike duplicate samples for parent 
sample TF3M119R12OA.  However, these samples were not requested by the client in the chain-
of-custody; therefore, no action was taken for the MS/MSD criterion. 
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VOLATILE ORGANIC COMPOUNDS (VOCs) 
 
• The purpose of laboratory or field blank analysis is to determine the existence and magnitude 

of contamination resulting from lab or field activities.  In Method Blank A6B2229802, 
naphthalene was detected with a concentration less than its reporting limit (RL) per the 
AFCEE QAPP (see Table below).  According to the AFCEE QAPP, the presence of analytes 
in a method blank at concentrations equal to or greater than the RL indicates a need for 
corrective action. 

  
Analyte Method Blank Result (µg/L) Reporting Limit (µg/L) 
Naphthalene 0.23 1.0 

 
 Corrective Action:  Since the detected concentration for this analyte was below its RL, no 

corrective action is required for this criterion and the “B” qualifiers applied by the lab to the 
associated samples are removed. 

 
• Laboratory performance on individual samples is established by means of spiking all samples 

prior to analysis with surrogate compounds and assessing the percent recoveries.  The 
following table summarizes QC exceedances for samples which exhibited surrogate 
compound recovery deficiencies.  The Sample ID, surrogate compound, percent recoveries, 
and QC limits are listed. 

 
Sample ID Surrogate %Rec AFCEE 

QC 
Limits (%) 

STL 
QC 

Limits 
(%) 

Flag 
Applied 

Rationale 

TF3M119R12OA 1,2-Dichloroethane-
d4 

150 72-119 72-143 R %Rec greater 
than upper 

control limit; 
reanalysis 

results used 
TF3M119R12OARI 1,2-Dichloroethane-

d4 
142 72-119 72-143 None %Rec within 

STL QC limits 
TF3M12314OA 1,2-Dichloroethane-

d4 
147 72-119 72-143 R for 

positive 
results/ 
None 

for non-
detects 

%Rec greater 
than upper 

control limit; 
dilution sample 
results used for 

all results 
greater than RL 

(Non-detect 
results do not 

require 
flagging, and 

results between 
RL and MDL 
were flagged 

“F”) 
TF3M12314OADL 
(performed at 1:4) 

1,2-Dichloroethane-
d4 

103 72-119 72-143 None %Rec within 
AFCEE QC 
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Sample ID Surrogate %Rec AFCEE 
QC 

Limits (%) 

STL 
QC 

Limits 
(%) 

Flag 
Applied 

Rationale 

limits 
TF3M2114OA 1,2-Dichloroethane-

d4 
150 72-119 72-143 R for 

positive 
results/ 
None 

for non-
detects 

%Rec greater 
than upper 

control limit; 
dilution sample 
results used for 

all results 
greater than RL 

(Non-detect 
results do not 

require 
flagging, and 

results between 
RL and MDL 
were flagged 

“F”) 
TF3M2114OADL 
(performed at 1:4) 

1,2-Dichloroethane-
d4 

104 72-119 72-143 None %Rec within 
AFCEE QC 

limits 
According to the AFCEE-approved variance, STL may apply internal control limits as a 
second tier evaluation.  If the surrogate recovery fails both first tier (AFCEE) and second tier 
(STL) evaluation, corrective action shall be implemented:  the sample shall be reextracted 
and reanalyzed.  If the corrective action is ineffective in resolving the exceedance, then all 
analytes associated with the surrogate in that sample are qualified.  As per the QAPP, for 
samples with recoveries greater than the upper control limit for any surrogate, positive 
sample results are considered estimated (flagged “J”).  For samples with recoveries less than 
the lower control limit and greater than 10%, positive results are considered estimated 
(flagged “J”) and non-detect results are considered unusable (flagged “R”).  For samples with 
recoveries less than 10%, all results are considered unusable (flagged “R”).  However, for 
data usability purposes, applying professional judgment and surrogate criteria from the 
USEPA National Functional Guidelines (and consistent with the AFCEE QAPP Version 4.0), 
data are not rejected with respect to surrogate recovery unless any surrogate had recovery of 
less than 10%.  Therefore, for data usability purposes, applying surrogate criteria from the 
USEPA National Functional guidelines (and the AFCEE QAPP 4.0), the samples will be 
qualified for surrogate recovery criterion as follows:  For samples with surrogate recoveries 
greater than the upper control limit, positive sample results are considered estimated (flagged 
“J”).  For samples with surrogate recoveries greater than 10% but less than the lower control 
limit, positive results are considered estimated (flagged “J”) and non-detect results are 
considered estimated (flagged “UJ”).  For samples with surrogate recoveries less than 10%, 
the results are rejected for the analytes.  However, using professional judgment, no corrective 
action and/or flagging is required for minimal exceedances (i.e., within 1% of the control 
limits).   
Corrective Action:  The samples above were re-extracted and reanalyzed due to one 
surrogate recovery exceedance in each of the original samples, that for 1,2-dichloroethane-
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d4.  The results of the resample reanalysis are also shown in the above table.  The 
determination of which sample results to use for each sample is summarized below: 
 

 TF3M119R12OA:  The original sample had one surrogate recovery exceedance, 
whereas the reanalysis sample was within the STL control limits.  The reanalysis 
results were deemed usable with no qualification, and the original results were 
rejected. 

 TF3M12314OA:  The original sample had one surrogate recovery exceedance above 
the AFCEE/STL control limits, and the dilution sample (performed at 1:4) was within 
AFCEE control limits.  Since the surrogate failure in the original sample requires “J” 
qualifiers only for results greater than non-detect, the non-detect results are 
considered usable without qualification.  The positive results in the original sample 
are rejected, and the dilution results (usable without qualification) for the compounds 
1,2,4-trimethylbenzene, isopropylbenzene, and n-propylbenzene have been 
transferred to the original sample results and modified accordingly.  Note that for the 
results in the original sample which were below the reporting limit but above the 
detection limit, using professional judgment, the “F” flag is deemed more appropriate 
and “J” flag were not applied.  This is consistent with the AFCEE QAPP, which 
states that all results between the method detection limit and the reporting limit shall 
be flagged “F.” 

 TF3M2114OA:  The original sample had one surrogate recovery exceedance above 
the AFCEE/STL control limits, and the dilution sample (performed at 1:4) was within 
AFCEE control limits.  Since the surrogate failure in the original sample requires “J” 
qualifiers only for results greater than non-detect, the non-detect results are 
considered usable without qualification.  The positive results in the original sample 
are rejected, and the dilution results (usable without qualification) for the compounds 
chloroethane, chloromethane, isopropylbenzene, n-butylbenzene, n-propylbenzene, 
naphthalene, p-isopropyltoluene, sec-butylbenzene and t-butylbenzene results have 
been transferred to the original sample results and modified accordingly.  Note that 
results for chloroethane and chloromethane in the dilution sample were non-detect; 
this is possible due to the fact that the surrogate failure in the original sample caused 
a positive bias.  Also note that for the results in the original sample which were below 
the reporting limit but above the detection limit, using professional judgment, the “F” 
flag is deemed more appropriate and “J” flag were not applied.  This is consistent 
with the AFCEE QAPP, which states that all results between the method detection 
limit and the reporting limit shall be flagged “F.” 

 
• Field duplicate samples, which are collected at the same location and at the same time using 

identical collection, handling, and analytical procedures, are used to assess precision of the 
sample collection process.  The AFCEE QAPP requires qualification of data for field 
duplicates criterion if the duplicate samples contain detected compounds with concentrations 
above the reporting limits (RLs) and the relative percent differences (RPDs) between the 
duplicate sample results exceed AFCEE QAPP’s RPD control limits.  If these conditions are 
met for any analytes in the field duplicate samples, per the AFCEE QAPP, the specific 
analytes in all samples collected on the same sampling date are to be qualified as estimated 
(“J”) for positive results and rejected (“R”) for nondetects.  Using professional judgment, it is 
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deemed inappropriate to consider any set of field duplicate samples to be truly representative 
of a site or sampling event.  Therefore, if qualification of data is needed, then only the 
parent-duplicate sample set will be qualified as estimated (“J”) for positive results and 
rejected (“R”) for non-detects, and no action will be taken for this criterion in all the other 
samples collected on the same sampling date.  
 
The following table summarizes QC exceedances of the relative percent differences (RPD’s) 
of field duplicate samples TF3M13316OA and TF3M13316OC.   

Sample ID, 
Normal 

Sample ID, 
Field Duplicate 

Analyte Normal
Result
(µg/L) 

Field 
Dup 

Result 
(µg/L) 

MDL 
(µg/L)

RPD Flag 
Applied 

Rationale 

TF3M13316OA TF3M13316OC 1,2,4-
Trimethylbenzene

7.0 9.2 0.18 27.2 J RPD > 20% 

 
Corrective Action:  1,2,4-Trimethylbenzene exhibited an RPD exceedance (above AFCEE’s 
20% limit).  As discussed above, “J” qualifiers were applied to the results of samples 
TF3M13316OA and TF3M13316OC, and these results are considered estimated.   

 
SEMIVOLATILE ORGANIC COMPOUNDS (SVOCs) 
 
• There were no exceedances for SVOC analysis. 

 
TOTAL ALKALINITY 
 
• There were no exceedances for total alkalinity analysis. 
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DATA USABILITY RESULTS 
 
VOCs 
 
Based on the evaluation of all information in the analytical data groups, the results of the 
samples for VOCs are highly usable with the data qualifiers as noted.  Using the verification 
approach as presented above, the results for all above samples are 100% usable. 
 
SVOCs 
 
Based on the evaluation of all information in the analytical data groups, the results of the 
samples for SVOCs are highly usable with the data qualifiers as noted.  Using the verification 
approach as presented above, the results for all above samples are 100% usable. 
 
TOTAL ALKALINITY 
 
Based on the evaluation of all information in the analytical data groups, the results of the 
samples for total alkalinity are highly usable with the data qualifiers as noted.  Using the 
verification approach as presented above, the results for all above samples are 100% usable. 
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AFCEE SUMMARY 
 
All data in Job # A06-7102 are valid and usable with qualifications as noted in the data review. 
 
 
 
Signed:_____________________________________         Date:_7/20/06__________________ 
 
 
ATTACHMENTS 

 
• Chain-of-Custody 
• Laboratory’s Case Narrative 
• Definition of AFCEE Data Qualifiers 
• Definition of USEPA Data Qualifiers 
• Qualified final data verification results on annotated Lab Sheet 2s 
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FPM-GROUP 
Data Verification and Usability Report 

GRIFFISS AIR FORCE BASE 
Site Griffiss AFB TANK FARM 1/3 

Water Sampling 
Contract No. F41624-03-D-8601 

 
FPM Project No. 40-05-27 

 
LSL Job # 0609018 

 
Laboratory:   Life Sciences Laboratories, Inc. 
Sample Matrix: Water 
Number of Samples: 15 
Analytical Protocol: AFCEE QAPP, Version 4.0, with AFCEE-approved lab variances 
Data Reviewer: Connie van Hoesel 
Sample Date:   June 26, 2006 
 
LIST OF DATA VERIFICATION SAMPLES 
 
This verification report pertains to the following environmental samples and corresponding QC 
samples: 
 

Sample ID Date QC Samples Date 
TF3CE313PA 9/26/06 092606PE, 092606PF, 092606PR 9/26/06 
TF3M2114PA 9/26/06   
TF3M11614PA 9/26/06   
TF3M11713PA 9/26/06   
TF3M119R12PA 9/26/06   
TF3M121R12PA 9/26/06   
TF3M12314PA 9/26/06   
TF3M12614PA 9/26/06   
TF3M12713PA 9/26/06   
TF3M13316PA 9/26/06 TF3M13316PC 9/26/06 
TF3M12814PA 9/26/06   

Notes: 
Refer to attached chain-of-custody for detailed sampling information and sample specific analyses requested.  

 PA – Primary environmental samples 
 PC  – Field duplicate sample 
 PE  – Equipment blank 
 PF  – Ambient blank 
 PR  – Trip blank 
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DELIVERABLES 
 
The data deliverable report was per requirements of the AFCEE QAPP 4.0 and approved 
variances.  The report consisted of the following major sections: lab attachment letter, case 
narrative, chain-of-custody, lab qualifier definitions, analytical results (sheet 2) based on 
analytical batch, calibration summaries, method blank summaries, laboratory control sample 
summaries, matrix spike/matrix spike duplicate summaries, holding time forms, performance 
checks, surrogate and internal standard recoveries, as applicable.  
 
ANALYTICAL METHODS 
 
The analytical test methods and QA/QC requirements used for the soil sample analysis was per 
methods as specified in the AFCEE Quality Assurance Project Plan, Version 4.0 and AFCEE 
approved laboratory variances.  The analytical methods employed included SW-846: Volatile 
Organic Compounds (VOCs) by Method SW8260 and Semivolatile Organic Compounds 
(SVOCs) by Method SW8270, and Total Alkalinity by EPA Method 310.2.   
 
VERIFICATION GUIDANCE 
 
The analytical work was performed by Life Sciences Laboratories, Inc. in accordance with the 
Air Force Center for Environmental Excellence (AFCEE), Quality Assurance Project Plan 
(QAPP), Version 4.0, with AFCEE-approved laboratory variances.  The data was verified 
according to the protocols and QC requirements of the respective analytical methods and of the 
QAPP Version 4.0.  For data usability purposes all values were further evaluated, including 
positive and non-detect results that were qualified “R” (Rejected) according to QAPP.  The data 
usability analysis was based on the reviewer’s professional judgment and on an assessment of 
how this data would fare with respect to the U.S. Environmental Protection Agency (USEPA) 
Contract Laboratory Program (CLP) National Functional Guidelines for Organic (and Inorganic) 
Data Review (February 1994), and the AFCEE QAPP, Version 4.0. 
 
QA/QC CRITERIA 
 
The following QA/QC criteria were reviewed, as applicable and available: 
 

• Method detection limits and reporting limits (MDL, RL) 
• Holding times, sample preservation and storage 
• MS tune performance 
• Initial and Continuing calibration summaries 
• Second source calibration verification summary  
• Method blanks 
• Ambient, equipment, and trip blanks (as applicable) 
• Field duplicate results 
• Surrogate spike recoveries 
• Internal standard areas counts and retention times 
• Laboratory control samples (LCS) 
• Results reported between MDL and RL (F-flag) 
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• Sample storage and preservation 
• Data system printouts 
• Qualitative and quantitative compound identification 
• Chain-of-custody (COC) 
• Case narrative and deliverables compliance 
 

The items listed above were in compliance with AFCEE QAPP and USEPA criteria and 
protocols with exceptions discussed in the text below.  The data have been verified according to 
the procedures outlined above and qualified accordingly. 
 
GENERAL NOTES: 
 
MISSING SAMPLES 
 
None.  All samples documented on the chain of custody were received by the laboratory. 
 
SAMPLE LABELING 
 
No problems were encountered with sample labeling and transcription to laboratory forms. 
 
BLANKS 
 
Whenever blanks, including method, ambient, equipment, and trip, contained low levels of 
contaminants (between MDL and RL), the laboratory and/or data verifier qualified the subject 
results with an “F” flag.  Since no qualification of associated field samples are required for 
blanks less than the RL, no further action was taken in such instances. 
 
MS/MSD 
For SVOCs, the lab performed matrix spike and matrix spike duplicate samples for parent 
sample TF3M119R12OA.  However, these samples were not requested by the client in the chain-
of-custody; therefore, no action was taken for the MS/MSD criterion. 
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VOLATILE ORGANIC COMPOUNDS (VOCs) 
 
• The analyte isopropylbenzene required additional dilution (1:2) in original samples 

TF3M2114NA and TF3M12314PA, which were analyzed at 1:1.  Also, the analytes 
ethylbenzene and 1,2,4-trimethylbenzene required additional dilution (1:5) in original sample 
TF3M12713PA, which was analyzed at 1:1.  Use diluted sample results for these compounds 
only.  Original sample results are modified accordingly.   

 
SEMIVOLATILE ORGANIC COMPOUNDS (SVOCs) 
 
• Laboratory performance on individual samples is established by means of spiking all samples 

prior to analysis with surrogate compounds and assessing the percent recoveries.  The 
following table summarizes QC exceedances for samples which exhibited surrogate 
compound recovery deficiencies.  The Sample ID, surrogate compound, percent recoveries, 
and QC limits are listed. 

 
Sample ID Surrogate %Rec AFCEE QC 

Limits (%) 
Flag 

Applied 
Rationale 

TF3M121R12PA 2,4,6-Tribromophenol 18 42-124 J/UJ %Rec lower than 
lower control 

limit but greater 
than 10% 

TF3M121R12PA 
(reanalysis) 

2,4,6-Tribromophenol 26 42-124 R Reanalysis 
performed outside 

holding time; 
original results 

used 
Method Blank-3922 2,4,6-Tribromophenol 129 42-124 None QC sample 

relevant only to 
reanalyzed 

sample 
TF3M121R12PA 

(rejected) 
LCS-3922 2,4,6-Tribromophenol 132 42-124 None QC sample 

relevant only to 
reanalyzed 

sample 
TF3M121R12PA 

(rejected) 
LCSD-3922 2,4,6-Tribromophenol 137 42-124 None QC sample 

relevant only to 
reanalyzed 

sample 
TF3M121R12PA 

(rejected) 
 
If the surrogate recovery is not within AFCEE limits, corrective action shall be implemented:  
the sample shall be reextracted and reanalyzed.  If the corrective action is ineffective in 
resolving the exceedance, then all analytes associated with the surrogate in that sample are 
qualified.  As per the QAPP, for samples with recoveries greater than the upper control limit, 
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positive sample results are considered estimated (flagged “J”).  For samples with surrogate 
recoveries greater than 10% but less than the lower control limit, positive results are 
considered estimated (flagged “J”) and non-detect results are considered estimated (flagged 
“UJ”).  For samples with surrogate recoveries less than 10%, the results are rejected for the 
analytes.  However, using professional judgment, no corrective action and/or flagging is 
required for minimal exceedances (i.e., within 1% of the control limits).   
Corrective Action:  The sample TF3M121R12PA above was re-extracted and reanalyzed 
due to one surrogate recovery exceedance, that for 2,4,6-tribromophenol.  The results of the 
resample reanalysis are also shown in the above table.  The determination of which sample 
results to use for each sample is summarized below: 
 

 TF3M121R12PA:  The reanalyzed sample confirmed a matrix effect, according to the 
case narrative.  However, the reanalyzed sample was re-extracted outside of holding 
time (maximum holding time 7 days, time to re-extraction 8.2 days).  Therefore, the 
reanalysis results were rejected, and the original results were deemed usable with 
qualifiers as discussed above (“J” for detected results, “UJ” for non-detect results).  
Note that this surrogate is associated with seven analytes:  2,4,5-trichlorophenol, 
2,4,6-trichlorophenol, 2,4-dinitrophenol, 4,6-dinitro-2-methylphenol, 4-chloro-3-
methylphenol, 4-nitrophenol, and pentachlorophenol. 

 MB-3922, LCS-3922, and LCSD-3922:  These QC samples are only relevant to the 
reanalyzed sample TF3M121R12PA, which was rejected.  No corrective action or 
qualification of the original sample results is required. 

 
• According to the case narrative, the following analytes exhibited percent differences greater 

than 20% for the purposes of the continuing calibration verification (CCV): 
Analyte CCV %D 
LSL Job # 0609018, CCV CC100506A5 
Benzoic Acid 21.6 
Hexachlorobutadiene -27.8 
2,4,6-Tribromophenol -24.4 
Indeno[1,2,3-cd]pyrene -25.4 
Dibenz[a,h]anthracene -26.6 
Corrective Action:  This CCV was relevant only to the reanalyzed sample 
TF3M121R12PA, which was rejected.  No corrective action or qualification of the original 
sample results is required. 

 
• Laboratory control samples (LCS) are samples spiked with all analytes of interest at known 

concentrations.  The following table summarizes QC exceedances of the LCS analysis.  The 
LCS ID, percent recovery, and QC limits are listed.  

 
LCS Job Number 

Spike Analytes 
LCS 

%Rec 
QC 

Limits (%) 
Flag 

Applied 
Rationale 

LSL Job # 0609018:  LCS-3904 
Benzoic Acid 0 20-120 None %Rec within marginal exceedance limits 

(0-150) and parameters of approved 
variance 

LSL Job # 0609018:  LCSD-3904 
Benzoic Acid 10 20-120 None %Rec within marginal exceedance limits 

5 of 8  



LCS Job Number 
Spike Analytes 

LCS 
%Rec 

QC 
Limits (%) 

Flag 
Applied 

Rationale 

(0-150) and parameters of approved 
variance 

 
The LCS analyses are used to assess the overall laboratory performance pertaining to the 
analytical method. The QAPP includes method-specific QC acceptance criteria for the 
percent recovery of the spike compounds. The LCS results are used to evaluate each AFCEE 
analytical batch and to determine if the method is within control limits. When an LCS 
analyte is outside the acceptance limit, the laboratory shall perform corrective action. If the 
corrective action is ineffective in resolving the exceedance, then that analyte’s results in all 
the associated samples are qualified. According to the QAPP, when the percent recovery 
(%Rec) is greater than the upper control limit, positive results are considered estimated 
(flagged “J”); and when the %Rec is less than the lower control limit, positive values are 
estimated (flagged “J”) and non-detects are rejected (flagged “R”).  Note that the QAPP also 
allows for up to three marginal exceedances of LCS control limits for an LCS with 64 
analytes. 
Corrective Action:  In accordance with the case narrative, no corrective action was required 
since %Rec was within marginal exceedance limits.  Furthermore, LSL has an approved 
variance which states that corrective action is not required if benzoic acid (a poor-performing 
analyte) exceeds acceptance criteria.  Note that benzoic acid is not a project-specific analyte 
of concern for the site. 

 
TOTAL ALKALINITY 
 
• There were no exceedances for total alkalinity analysis. 
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DATA USABILITY RESULTS 
 
VOCs 
 
Based on the evaluation of all information in the analytical data groups, the results of the 
samples for VOCs are highly usable with the data qualifiers as noted.  Using the verification 
approach as presented above, the results for all above samples are 100% usable. 
 
SVOCs 
 
Based on the evaluation of all information in the analytical data groups, the results of the 
samples for SVOCs are highly usable with the data qualifiers as noted.  Using the verification 
approach as presented above, the results for all above samples are 100% usable. 
 
TOTAL ALKALINITY 
 
Based on the evaluation of all information in the analytical data groups, the results of the 
samples for total alkalinity are highly usable with the data qualifiers as noted.  Using the 
verification approach as presented above, the results for all above samples are 100% usable. 
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AFCEE SUMMARY 
 
All data in Job # 0609018 are valid and usable with qualifications as noted in the data review. 
 
 
 
Signed:_____________________________________         Date:_11/3/06__________________ 
 
 
ATTACHMENTS 

 
• Chain-of-Custody 
• Laboratory’s Case Narrative 
• Definition of AFCEE Data Qualifiers 
• Definition of USEPA Data Qualifiers 
• Qualified final data verification results on annotated Lab Sheet 2s 
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