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1.0 INTRODUCTION 

This Data Summary Report for the anaerobic Enhanced In Situ Bioremediation (EISB) Pilot Test in the 

Southern Area groundwater plume at Naval Weapons Industrial Reserve Plant (NWIRP) Calverton, 

Suffolk County, Long Island, New York (Figures 1-1 and 1-2), was prepared by Tetra Tech Inc. for Naval 

Facilities Engineering Command (NAVFAC) – Mid-Atlantic under the U.S. Navy's Comprehensive Long-

Term Environmental Action Navy (CLEAN) Contract No. N62470-08-D-1001, Contract Task Order (CTO) 

WE08.  The Southern Area consists of chlorinated volatile organic compound (VOC)-impacted 

groundwater that originates at Site 6A on NWIRP Calverton property and extends offsite and southeast to 

the Peconic River.  The primary chlorinated VOCs consist of 1,1,1-trichloroethane (TCA), 1,1-

dichloroethane (DCA), 1,1-dichloroethene (DCE), and chloroethane.  This report documents anaerobic 

EISB pilot-scale testing activities that started in July 2010 and were completed in June 2011.  

Groundwater results from facility-wide semi-annual and annual sampling events from March 2010 to 

September 2011 are also being used to evaluate the effectiveness of the anaerobic EISB system.   

Field activities conducted during the pilot study consisted of the following:  monitoring well installation and 

development, injection and extraction well installation and development, ethyl lactate injection system 

construction, ethyl lactate injection and groundwater recirculation (three events), and groundwater 

sampling (five events).  The field activities were conducted in accordance with the Work Plan for 

anaerobic EISB (Tetra Tech, 2010) and the Work Plan Addendum (Tetra Tech, February 2011a).  This 

project is being conducted in accordance with the Navy Environmental Restoration Program (ERP) and 

the New York State Department of Environmental Conservation (NYSDEC) Resource Conservation and 

Recovery Act (RCRA) permit number 1-4730-00013/00001-0. 

1.1 SCOPE AND OBJECTIVES 

This pilot-scale study was conducted to evaluate the effectiveness of anaerobic EISB to treat chlorinated 

VOCs in a portion of the onsite Southern Area plume.  It was conducted in an area with the highest 

concentrations of VOCs (greater than 500 micrograms per liter [µg/L] near the facilities downgradient 

property line).  The objectives of the pilot-scale test are as follows:   

 Evaluate the ability to effectively distribute ethyl lactate.  

 Evaluate the effectiveness of anaerobic EISB on chlorinated VOCs. 

 Collect data needed to design a full-scale system, including well spacing, injection rates, volume of 

ethyl lactate, frequency of subsequent injections, and chlorinated VOC degradation rates. 

 Determine whether EISB affects iron, manganese, or other metal concentrations significantly in 

groundwater. 
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Optimal conditions for biodegradation of TCA, DCA, and DCE include an anaerobic environment (oxygen 

deficient), a chemically-reducing environment (low positive or negative oxidation-reduction potential 

[ORP]), and the presence of dehalogenating bacteria including Dehalobacter sp. [DHB] and 

Dehalococcoides sp. [DHC]), and the presence of organics and nutrients that facilitate bacterial growth. 

Ethyl lactate was selected for the anaerobic EISB pilot-scale test because it has been demonstrated to 

accelerate dechlorination of chlorinated VOCs, has a low viscosity, is completely soluble in water, and is 

relatively fast-acting.  In addition, ethyl lactate is allowed for use as a food additive by the U.S. Food and 

Drug Administration. After evaluating trends from the July 2010 and October 2010 ethyl lactate injection 

events, it was determined that the brief, high ethyl lactate dosage rates combined with high groundwater 

flow rates in the area resulted in a rapid washout of the substrate from the treatment area. As a result, the 

March to May 2011 injection event was modified to distribute the ethyl lactate over a longer time period. 

Refer to Section 3.4 for additional discussion. 

1.2 REPORT ORGANIZATION 

This report is organized as shown in the Table of Contents.  Tables and figures are presented at the end 

of the document. 
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2.0 SITE BACKGROUND 

NWIRP Calverton was a government-owned, contractor-operated facility owned by the Navy and 

operated by Northrop Grumman Corporation.  The pilot study is part of the Navy’s ERP, which is 

designed to identify contamination resulting from historical operations or releases at Navy lands and 

facilities, and to institute removal or remedial actions as necessary.  The Navy is lead federal agency 

under the National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 CFR Part 300, 

and Executive Order 12580, as amended by Executive Order 13016, for Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA) response activities at Calverton and under the 

Defense Environmental Restoration Program amendments of 10 U.S.C. § 2701, et seq.. NYSDEC is the 

lead oversight agency in accordance with the requirements of the New York State RCRA Hazardous 

Waste Permit.   

The Southern Area is mostly wooded and includes two shallow ponds and drainage swales, including a 

drainage swale and culvert system originating from Site 6A (Figure 2-1). In 2010, an approximate 15-foot 

thick and 150-foot wide stratified plume was identified leaving Site 6A.   This plume appears to have been 

acting as a continuing source of Southern Area groundwater contamination.  A source area remedy was 

completed in 2010 and is believed to have eliminated the continuing source, but confirmation monitoring 

is being conducted. 

In November 2009, six monitoring wells were sampled to evaluate natural biodegradation of chlorinated 

VOCs.  The study indicated that conditions are generally favorable for anaerobic biodegradation 

throughout much of the Southern Area.  In addition, DHB and DHC were present in in all six monitoring 

wells sampled, indicating that bacteria were naturally present in site groundwater.  This study is 

presented and discussed in the Southern Area Corrective Measures Study/Feasibility Study for the 

Southern Area (Tetra Tech, 2011b). 
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3.0 FIELD ACTIVITIES 

Field activities performed during the pilot test included the installation of nineteen wells, construction and 

operation of an ethyl lactate injection and groundwater treatment and recirculation system during three 

events (July 2010, October 2010, March to May 2011), and collection of groundwater samples [baseline 

sampling (July 2010) and four post-injection monitoring events (October 2010, December 2010, March 

2011 and June 2011)].  The following sections provide a description of the pilot test location and a 

summary of field activities conducted in support of the pilot test. 

3.1 PILOT TEST LOCATION AND LAYOUT 

The injections for the pilot-scale test were conducted in an area approximately 250 feet north of the Navy 

fence line (Figure 3-1).  The injections were conducted in the treatment area using seven injection and 

extraction wells (SA-PZ-150I1 through SA-PZ-156I), spaced approximately 25 feet apart, in two offsetting 

lines.  For purposes of discussion, the data will be evaluated by area based on proximity to the injection 

points (treatment area wells, near downgradient wells, and downgradient wells) (see Figure 3-1).  Six 

monitoring wells are located near downgradient of the injection/extraction wells (SA-PZ-157I through SA-

PZ-159I1).  Near downgradient wells are located approximately 25 to 75 feet from treatment area 

injection/extraction wells.  The near downgradient wells would expect to see effects of the ethyl lactate 

injections in groundwater samples within one-half months to one and a half months (based on a 

groundwater seepage velocity of 640 feet per year).  Three other monitoring wells (SA-PZ-160I, -160I1, 

and -161I) are located downgradient of the treatment area by approximately 150 to 300 feet.  The 

downgradient wells would expect to see effects of the ethyl lactate injections in groundwater samples 

within three to six months (based on a groundwater seepage velocity of 640 feet per year).  The 

remaining monitoring wells are upgradient or cross-gradient of the treatment area.  

Groundwater flow in the treatment area is to the southeast and the groundwater seepage velocity in this 

area is approximately 640 feet per year.  The dimensions of the VOC plume in the treatment area are 

approximately 200 feet wide and 5 to 10 feet thick. As discussed further in Section 4.5, the plume 

appears to have shifted to the southwest (up to 200 feet) since 2008. During this period, several 

monitoring wells remained in the “hotspot” contamination boundaries, while other monitoring wells 

showed that some cross-gradient locations were not as contaminated in 2011 samples. Supplemental 

investigations were conducted in 2011 to identify shifting plume boundaries, as discussed further in 

Section 4.5.  

Twenty-six monitoring, injection, and/or extraction wells were used during the pilot test.  Wells located 

downgradient of the treatment area were used to evaluate the effectiveness of the study.  Upgradient and 

cross-gradient monitoring wells were used as reference wells for untreated groundwater. 
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3.2 PIEZOMETER WELL INSTALLATION 

Of the 26 monitoring wells, 19 new wells were installed for the pilot test.  Table 3-1 provides a summary of 

well construction details and water level measurements.  Documentation of well construction and 

development records is provided in the March 2011 Data Summary Report for the Enhanced In-Situ 

Anaerobic Biodegradation Pilot Study (Tetra Tech, 2011c) and the Data Summary Report for 2011 

Groundwater Investigation Activities at Site 2 – Fire Training Area, Site 6A – Fuel Calibration Area, Site 

10B – Engine Test House, and the Southern Area (Tetra Tech, 2012). Screen depths for these wells 

ranged from 32 to 53.5 feet below ground surface (bgs), which is the approximate depth of VOC-impacted 

groundwater in this area.  

The wells were installed using a direct push technology (DPT) rig and constructed in a 3¼- inch diameter 

boring.  The wells were constructed using 1-inch diameter Schedule 40 polyvinyl chloride (PVC) pipe, 

with 5-foot, 0.010-inch slot, pre-packed well screens, and a bentonite seal.  The remainder of the annular 

space up to the ground surface was filled using bentonite/cement grout.  The wells were completed with a 

2-foot stickup and a lockable well plug. Each well was developed by hand using a stainless steel foot 

valve and disposable polyethylene tubing.  

3.3 INJECTION/RECIRCULATION SYSTEM CONSTRUCTION AND PROVE OUT 

During operation of the injection and recirculation system, groundwater was extracted from several wells 

in the treatment area, treated using liquid-phase granular activated carbon (GAC), and injected into other 

wells to distribute ethyl lactate throughout the treatment area.  An ethyl lactate mixture was metered into 

the treated water via a peristaltic pump prior to injection.  The system was constructed and operated to 

minimize the introduction of air, which could counter maintaining anaerobic conditions and cause 

biofouling. 

The pumps, treatment equipment, and piping were located in an open area east of the treatment area.  A 

pump was used to extract and circulate groundwater from the wells.  Two 55-gallon liquid-phase GAC 

units operating in parallel were used to treat the extracted groundwater.  A flow meter and valve were 

used to monitor and control flow rates.  Piping for the injection and extraction system was schedule 40 

PVC pipe and flexible ½-inch polyethylene tubing. Wells were vented during operation.  Photographs of 

the injection system are provided in the Data Summary Report for the EISB Pilot Test (Tetra Tech, 

2011c).   

Prior to the July 2010 ethyl lactate injection, a system prove out was performed to determine the 

performance of the GAC treatment system.  Pre-carbon and post-carbon treated groundwater samples 

were collected from the system on July 20, 2010.  Sample results showed that the GAC treatment system 

was operating as expected. Prove-out sample results can also be found in the Data Summary Report for 
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the EISB Pilot Test (Tetra Tech, 2011c). A summary of the project’s analytical program for evaluating the 

ethyl lactate system operation is provided in Table 3-2.  

3.4 INJECTION SYSTEM OPERATION AND DOSING 

The initial injection event was conducted from July 21, 2010 through August 3, 2010 (Table 3-3), during 

which ten gallons of ethyl lactate were injected and approximately 18,000 gallons of groundwater were 

recirculated.  A second injection event occured from October 14 through 21, 2010 (Table 3-4).  Ten  

gallons of ethyl lactate were injected, and approximately 15,000 gallons of groundwater were recirculated. 

The injection process for both the July 2010 and October 2010 events is detailed in the Data Summary 

Report for the EISB Pilot Test (Tetra Tech, 2011c).  Based on an evaluation of data from the July 2010 

and October 2010 injection events, it was concluded that the substrate was washing out of the treatment 

area too quickly to optimize biological growth.  As a result, for the third injection event, ethyl lactate 

concentrations were reduced and the ethyl lactate injection occurred over a seven-week time period 

instead of a two-week time period as conducted during the first two injection events.  The third injection 

event was conducted from March 12, 2011 through May 10, 2011 (Table 3-5) and is detailed in this 

report.  During this event, five gallons of ethyl lactate were injected, and approximately 36,000 gallons of 

groundwater were recirculated. 

To evaluate the connection between injected and extracted water, samples were collected weekly from 

the carbon inlet sample port (pre-carbon treatment) after approximately 4,000 gallons of groundwater was 

re-circulated each week. Samples were analyzed for field parameters [pH, dissolved oxygen (DO), ORP, 

and specific conductivity], Target Compound List (TCL) VOCs, and total organic carbon (TOC).   

To evaluate downgradient migration of the ethyl lactate, weekly groundwater samples were collected from 

the six monitoring wells located immediately downgradient from the treatment area, SA-PZ-157I, -157I1, -

158I, -158I1, -159I, and -159I1. Samples were analyzed for TOC and field parameters (pH, DO, ORP, 

and specific conductivity).  During the final sampling event (week seven) samples were also analyzed for 

TCL VOCs.  The weekly samples were collected after approximately 4,000 gallons of groundwater was 

re-circulated each week. 

Quality Control/Quality Assurance (QA/QC) samples collected during the injections included trip blanks 

for VOC samples.  Chain of custody (COC) forms documenting the collection of samples are provided in 

Appendix A. Low flow purge data and groundwater sample log sheets can be found in Appendix B. 

Following the injections, treated groundwater was used to flush the pump and piping prior to disassembly 

and storage.   
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During operation of the treatment system in each of the three injection events, there were no apparent 

issues with excessive drawdown in extraction wells, and evidence of plugging in the treatment or injection 

system.   

3.5 GROUNDWATER SAMPLING 

Groundwater samples were collected to evaluate the effectiveness of the ethyl lactate injections.  

Table 3-6 provides a summary of the wells sampled during groundwater sampling events.  Sixteen 

monitoring wells were initially included in the monitoring program; however because there was concern 

that the plume may have shifted to the west, two additional monitoring wells (SA-PZ-135 and SA-PZ-136) 

were also sampled during the December 2010 and March and June 2011 sampling events.  Additional 

sampling of these two wells was conducted in August and September 2011.  Monitoring well SA-PZ-408, 

a new upgradient point, was installed on June 10th, 2011 and was sampled during the June 2011 and 

September 2011 site-wide semi-annual sampling events, along with monitoring well SA-PZ-133I1. 

Groundwater samples were collected as follows:    

 Baseline Sampling Event (July 2010) 

 Post-Injection Sampling Events 

- Month 3 (October 2010) 

- Month 5 (December 2010) 

- Month 8 (March 2011) 

- Month 11 (June 2011) 

 

In addition, to address concern that “hotspot” boundaries of the VOC plume had shifted, the following 

investigations were performed.  Wells SA-PZ-133I, -133I1, -135, -136, and -137 were sampled during the 

June 2011 and the site-wide annual sampling event in September 2011.  Wells SA-PZ-135 and SA-PZ-

136 were sampled prior to, between, and after redevelopment in August 2011 to ensure representative 

samples of the aquifer were being taken. In addition, temporary wells SA-TW-408 to SA-TW-420 were 

installed and sampled between June 2011 and October 2011 to provide additional evidence of a potential 

shift of the VOC plume.  

 

Groundwater samples were collected from the monitoring wells using low-flow (low-stress) purging and 

sampling techniques.  Sampling occurred after field parameters stabilized and a minimum of three well 

screen volumes were purged.  Field parameters including turbidity, DO, pH, ORP, specific conductivity, 

and temperature were recorded during low-flow purging and sampling activities.  Low-flow purge data and 

groundwater sample log sheets can be found in Appendix C.     
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Groundwater samples collected from each well were analyzed for VOCs.  In addition to VOCs, samples 

from select wells were also analyzed for TOC, methane, ethane, and ethene (MEE), iron and manganese, 

nitrate/nitrite, sulfide, chloride, DHC, and DHB.  During the July 2010, December 2010, and June 2011 

sampling events, samples were analyzed for additional metals (Table 3-6) to evaluate whether the ethyl 

lactate injections were mobilizing arsenic or other metals of concern. QA/QC samples included matrix 

spike and matrix spike duplicates (MS/MSD), field duplicates, trip blanks and field blanks.  The 

information was documented on QA sample log sheets, provided in Appendix D.  

Samples collected during field sampling activities were shipped to CompuChem Environmental Testing 

Laboratories of Cary, North Carolina, for analysis.  Samples analyzing microbial populations of DHC and 

DHB were sent to Microbial Insights of Rockford, Tennessee for analysis.  Laboratory analytical forms 

from samples collected during operation of the ethyl lactate injection system are provided in Appendix E.  

Laboratory validation reports for groundwater samples collected from monitoring wells are provided in 

Appendix F. 
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4.0 ANALYTICAL RESULTS 

This section presents analytical results from groundwater samples collected during the pilot study for the 

following field events: 

 Ethyl Lactate Injection System Operation (March – May 2011) 

 Post-Injection Sampling Events 

- Month 8 – March 2011 (18 monitoring wells) 

- Month 11 – June 2011 (20 monitoring wells) 

In addition to the above listed sampling events, analytical data from the March 2010, July 2010, October 

2010, December 2010, and September 2011 sampling events is also included for trend analysis.  Also, an 

evaluation of plume shift is discussed in this section.  

4.1 ETHYL LACTATE INJECTION SYSTEM OPERATION RESULTS 

During operation of the injection and recirculation system, groundwater was extracted from several wells 

in the treatment area, treated using liquid-phase GAC, and injected into other wells to distribute ethyl 

lactate throughout the treatment area.  Analytical and field parameter results from extracted water 

samples taken during operation of the injection and recirculation system are provided in Table 4-1.  

Groundwater samples were collected from the sample port prior to treatment in the GAC unit and 

analyzed for VOCs, TOC, and field parameters in all three injection events.   

Samples from the July and October 2010 injection and recirculation events were used to evaluate the 

distribution of ethyl lactate within the injection and extraction wells by tracking TOC concentrations. 

Proveout samples were taken prior to the first injection event in July 2010 to provide a baseline value of 

TOC at 1.4 milligrams per liter (mg/L). Distribution of ethyl lactate proved effective during the July 2010 

injection event, as TOC values increased from 1.4 mg/L to 16 mg/L by the end of the injection event.  

Distribution of ethyl lactate was again confirmed during the October 2010 injection event, as 

concentrations of TOC increased from 1.02 mg/L to 1.59 mg/L. Total VOC concentrations did not change 

significantly during groundwater extraction, ranging from 176 µg/L to 304 µg/L.   During the third injection 

event, TOC decreased from 1.4 mg/L during the first week of operation to not detected during the sixth 

and seventh weeks. As a result, effective distribution was not confirmed during the third injection event.  

Downgradient monitoring wells SA-PZ-157I, -157I1, -158I, -158I1, -159I, and -159I1 were sampled during 

the March to May 2011 injection and recirculation event to evaluate the migration of ethyl lactate 

downgradient of the treatment area. Water quality (field parameters) and TOC results are presented in 

Table 4-2.  Values of TOC detected during the July 2010 baseline sampling event ranged from 0.69 mg/L 

to 1.3 mg/L. For the period of March to June 2011, TOC results ranged from not detected to 26 mg/L.  
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Each of the wells exhibited TOC concentrations greater than the baseline samples; however, peak TOC 

concentrations varied by distance and time.  In general, the ethyl lactate was better distributed in the 

shallower (-I1) wells, and not as well in the deeper (–I) wells.  By the June 2011 sampling event, 

downgradient shallow wells SA-PZ-157I1, SA-PZ-158I1, and SA-PZ-159I1 had detections of TOC ranging 

from 1.6 mg/L to 1.9 mg/L, indicating that ethyl lactate had been distributed to this zone. Field parameter 

results for these wells did not provide additional patterns to identify trends during the injection and 

recirculation process.  

4.2 EVALUATION OF BIODEGRADATION 

Sixteen monitoring wells were sampled during the Baseline (July 2010) and Month 3 (October 2010) 

sampling events.  Eighteen monitoring wells were sampled during the Month 5 (December 2010) and 

Month 8 (March 2011) sampling events.  Twenty monitoring wells were sampled during the Month 11 

(June 2011) sampling event. In addition, data from supplemental investigations conducted in the area, 

including the annual sampling event in September 2011, is provided in the following figures and tables. 

Figure 4-1 presents a summary of chlorinated VOC detections and downgradient monitoring well 

groundwater samples.  Figure 4-2 presents a summary of iron, manganese, and TOC results in the 

treatment area and downgradient monitoring well groundwater samples.  Figure 4-3 provides a 

conceptual cross section of the treatment area and downgradient monitoring well groundwater with 

chlorinated VOC detections.  Tables 4-3 and 4-4 provide a summary of the VOC and metal results, 

respectively. 

To evaluate the effectiveness of the anaerobic biodegradation, several factors are considered, as follows: 

 Reduction in total VOCs 

 Sequential conversion of TCA to DCA to chloroethane 

 Presence and/or increase in the presence of bacteria capable of dechlorinating VOCs 

Of these factors, for a pilot-scale test, formation of chloroethane is the most significant factor. Reduction 

in total VOCs and the presence/increase in dechlorinating bacteria are of lesser importance.  

For purposes of discussion, the data will be evaluated by area based on proximity to the injection points 

(see Figure 3-1).  Wells are referred to as treatment area wells (injection/extraction wells SA-PZ-150I1 

through SA-PZ-156I), near downgradient wells (wells SA-PZ-157I through SA-PZ-159I1 located 25 to 75 

feet downgradient of the treatment area), and downgradient wells (SA-PZ-160I through SA-PZ-161I 

located 150 to 300 feet downgradient of the treatment area). 

Wells that showed evidence of biodegradation are SA-PZ-151I1, -157I1, -158I1, -159I, -159I1, and -

160I1.  Evaluation of the total VOC results from July 2010 to September 2011 indicates that there was a 
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decrease of approximately 8 to 85 percent in wells located in and downgradient of the treatment area.  

This reduction likely results from a combination of GAC treatment of groundwater, plume shift, and 

biodegradation. Evaluation of trends in chloroethane concentrations versus total VOC concentrations 

show that for shallower groundwater wells both in and downgradient of the treatment area (SA-PZ-151I1, 

-157I1, -158I1, -159I1, and -160I1), chloroethane concentrations increased by 40% to 312%, while total 

VOC concentrations generally decreased.  However, total VOC concentrations in wells SA-PZ-157I1 and 

SA-PZ-160I1 increased by 111% and 4%, respectively.  Treatment area well SA-PZ-151I1 had variable 

total VOC concentrations, with a decrease in total VOCs of 8 percent, but an increase in chloroethane 

concentrations of 163%.  Near downgradient well SA-PZ-157I1 had an increase in total VOCs of 111%, 

and an increase in chloroethane concentrations of 654%. The increase in total VOCs is attributable to 

plume shift, whereas the increase in chloroethane is attributable to biodegradation.  Downgradient well 

SA-PZ-160I1 also had variable total VOC concentrations, with an increase in VOCs of 4%, but the 

chloroethane concentrations increased by 312%. The increase in chloroethane concentrations was 

significantly higher than the increase in total VOCs, indicating that biodegradation is also occurring in this 

well.  Near downgradient well SA-PZ-159I had a decrease in total VOC concentrations of 42%, and an 

increase in chloroethane concentrations of 183%, indicating that biodegradation is also occurring in this 

deep well. Total VOC concentrations for groundwater monitoring wells are provided in Table 4-3.  

Wells that indicated biodegradation with increasing chloroethane to TCA ratios include wells SA-PZ-

157I1, SA-PZ-158I1, and SA-PZ-159I1. Well SA-PZ-157I1 showed an increase in total VOCs from 493 

µg/L in July 2010 to 1,041 µg/L in September 2011, but also showed an increase in the ratio of 

chloroethane to TCA, indicating that reductive dechlorination resulting from biodegradation may be 

occurring (Figure 4-4 and Table 4-3). Well SA-PZ-158I1 showed a decrease in total VOCs from 477 µg/L 

in July 2010 to 375 µg/L in June 2011, and also showed an increase in the ratio of chloroethane to TCA. 

TCA was not detected in this well in June 2011 (Figure 4-5 and Table 4-3). Total VOC concentrations in 

well SA-PZ-159I1 decreased from 359 µg/L in July 2010 to 131.8 µg/L in June 2011 (see Figure 4-6 and 

Table 4-3). These trends provide evidence that anaerobic biodegradation of VOCs is occurring within the 

aquifer in shallow wells near downgradient of the treatment area.   

Appendix G contains additional data graphs showing trends of VOC concentrations versus groundwater 

levels and chloroethane to DCA and TCA ratios for wells SA-PZ-157I1, SA-PZ-158I1, and SA-PZ-159I1. 

The ratio of chloroethane to TCA in well SA-PZ-157I1 increased from 0.78 in July 2010 to 9.35 in 

September 2011. The chloroethane to TCA ratio in well SA-PZ-158I1 increased from 0.79 in July 2010 to 

20 in May 2011.  TCA was not detected in this well during the June 2011 sampling event. The ratio of 

chloroethane to TCA in well SA-PZ-159I1 also increased from 1.22 in July 2010 to 21 in June 2011. 

Increasing ratios of chloroethane to TCA indicate that daughter products of TCA formed as a result of 

biodegradation in these wells.  
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Bacterial growth was evident in wells downgradient of the treatment area. SA-PZ-157I experienced 

biomass growth from 50.2 cells per milliliter (cells/mL) in July 2010 to 544 cells/mL in June 2011. Based 

on levels of bacterial populations of DHC and DHB, it can be determined that well SA-PZ-159I1 had 

active biomass remaining in June 2011 that continued to degrade TCA to daughter products. 

Concentrations of DHC in SA-PZ-159I1 increased from 2.7 cells/mL in July 2010 to 50.2 cells/mL in June 

2011, and concentrations of DHB increased from 649 cells/mL in July 2010 to 6,010 cells/mL in June 

2011. Bacterial counts are provided in Table 4-3. 

Wells that did not show evidence of biodegradation are SA-PZ-155I, -157I, -158I, -160I, and -161I.  

Deeper groundwater wells both in and downgradient of the treatment area (SA-PZ-155I, -157I, -158I, 

160I, and 161I), experienced an overall decrease in total VOCs of 42% to 85%, while chloroethane 

concentrations also decreased 58% to 87%, indicating that plume shift or a non-biodegradation reduction 

in total VOCs (GAC treatment) may be occurring. Total VOC concentrations for deeper downgradient 

wells are provided in Table 4-3.  Well SA-PZ-158I (Figure 4-7), for example, showed a decrease in total 

VOCs of 72%, but also experienced a decrease in chloroethane concentrations of 58%.  

Some upgradient and cross-gradient wells showed an increase in total VOCs. Total VOC concentrations 

for upgradient and cross-gradient wells are provided in Table 4-3.  Cross-gradient well SA-PZ-133I1 had 

an increase in total VOCs from 34.5 µg/L in March 2010 to 123.2 µg/L in September 2011, but did not 

show an increase in the ratio of chloroethane to TCA.   Upgradient well SA-PZ-138I1 showed an increase 

in total VOCs of 1,475 µg/L in July 2010 to 1,565 µg/L in September 2011, with a peak concentration of 

2,170 µg/L in June 2011. 

4.3 OTHER FACTORS CONSIDERED 

Low levels of aromatic compounds were present throughout monitoring samples, with periodic elevations 

in di- and trichlorobenzenes (Table 4-3). Benzene detections ranged from not detected to 4.4 µg/L. 

Detections of 1,4-dichlorobenzene ranged from not detected to a maximum detection of 68 µg/L in well 

SA-PZ-159I1. Detections of 1,4-dichlorobenzene decreased to 22 µg/L by June 2011. Detections of 1,3-

dichlorobenzene ranged from not detected to 4.4 µg/L, and detections of 1,2-dichlorobenzene ranged 

from not detected to 17 µg/L (maximum detection in well SA-PZ-159I1). 1,2,4-Trichlorobenzene was 

detected at concentrations ranging from not detected to 14 µg/L (maximum detection in well SA-PZ-

138I1), isopropyl benzene was detected at concentrations ranging from not detected to 11 µg/L 

(maximum detection in well SA-PZ-138I1), chlorobenzene was detected at concentrations ranging from 

not detected to 9.6 µg/L (maximum detection in well SA-PZ-159I1), and naphthalene was also detected at 

concentrations ranging from not detected to 4.5 µg/L.   

Ethane and ethene were not detected during sampling. Methane production was evident in sampled 

wells, with detections ranging from not detected to 402 µg/L. 
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Concentrations of nitrate (competing electron acceptor), nitrite, chloride, and sulfide remained low or were 

not detected during sampling (Table 4-3). Nitrate concentrations ranged from not detected to 2.11 mg/L, 

and nitrite concentrations ranged from not detected to 0.236 mg/L.  The absence of nitrate/nitrite indicates 

that biological activity may have become nutrient limited.  Detections of chloride ranged from not detected 

to 8.31 mg/L and sulfide was not detected.  

No trends were evident in field parameter results in groundwater monitoring wells. DO remained low 

during sampling, ranging from 0 to 2.99 mg/L (Table 4-3). Turbidity ranged from 0 to 247 nephelometric 

turbidity units (NTU), specific conductivity ranged from 0.025 millisiemens per centimeter (mS/cm) to 

0.317 mS/cm, and ORP ranged from -392 millivolts (mV) to 224 mV. Temperatures ranged from 6.09 

degrees Celsius to 16.39 degrees Celsius. Detections of pH typically ranged from 4.75 to 6.98. Wells SA-

PZ-135, SA-PZ-136, SA-PZ-158I, SA-PZ-159I, SA-PZ-159I1, and SA-PZ-160I had a pH ranging from 

7.02 to 7.96 during the December 2010 and/or June 2011 sampling events. The readings appear to be 

valid, but there is no direct cause for the slightly elevated readings. The only alkali used in the program 

was cement used to grout the wells. 

4.4 METALS EVALUATION 

Wells SA-PZ-151I1, -155I, -157I, -157I1, -159I, -159I1, -160I, and -408 were measured for TAL metals 

(Table 4-4 and Figure 4-2). Detections of iron during the baseline (July 2010) sampling event ranged from 

not detected to 4,320 µg/L. Peak detections of iron were seen during sampling in downgradient wells SA-

PZ-157I (maximum detection of 10,600 µg/L in December 2010), SA-PZ-159I (maximum detection of 

9,680 µg/L in June 2011), and SA-PZ-160I (maximum detection of 11,800 µg/L in June 2011). Detections 

of iron during the month 11 sampling (June 2011) ranged from 205 µg/L to 11,800 µg/L, showing that iron 

concentrations increased during the test.  

Manganese was detected throughout the sampling process, but the June 2011 levels of manganese did 

not increase as high as the iron concentrations (Table 4-4 and Figure 4-2). Detections of manganese 

during the baseline (July 2010) sampling event ranged from 302 µg/L to 4,680 µg/L. Final detections of 

manganese ranged from 291 µg/L to 5,270 µg/L.  

Arsenic was not detected during the baseline sampling event (July 2010), but detections ranged from not 

detected to 19.4 µg/L by the June 2011 sampling event (Table 4-4 and Figure 4-2). The highest 

concentrations of arsenic were seen in wells SA-PZ-159I at 11.9 µg/L and SA-PZ-160I at 19.4 µg/L in 

June 2011. The New York State Department of Health (NYSDOH) maximum contaminant limit (MCL) is 

10 µg/L for arsenic.  
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4.5 PLUME FLUCTUATION EVALUATION 

Based on groundwater data collected from 2008 to 2009, the treatment area was designed to treat the 

western half of the plume. At that time, the highest detected concentrations of chlorinated VOCs in 

Southern Area groundwater samples consisted of DCA at 1,200 µg/L in SA-TW-312 and 1,000 µg/L in 

SA-TW-322 (see Figure 4-8).  Well SA-PZ-138I1 also had relatively high and consistent detections of 

chlorinated VOCs, including detections of DCA at 980 µg/L in 2010 and 1,100 µg/L in 2011.  In addition, 

the Suffolk County Department of Health Services detected concentrations of DCA in temporary wells 

along River Road (including a maximum concentration of 1,090 µg/L in SCGB2). These wells established 

the approximate centerline of the plume at that time.  

By 2011, concentrations of DCA in wells in the eastern part of the plume had decreased significantly. For 

example, concentrations of DCA in SA-PZ-133I (cross-gradient well) decreased from 460 µg/L in 2010 to 

31 µg/L September 2011; concentrations of DCA in well SA-PZ-139 (cross-gradient well) decreased from 

160 µg/L in 2010 to 4.6 µg/L in June 2011; concentrations of DCA in well SA-PZ-160I (downgradient well) 

decreased from 210 µg/L in 2010 to 85 µg/L in June 2011; concentrations of DCA in well SA-PZ-161I 

(downgradient well) also decreased from 530 µg/L in 2010 to 88 µg/L in September 2011. VOCs were not 

detected in well SA-PZ-136 in June 2011, but had total VOC concentrations ranging from 173.6 µg/L in 

August 2011 to 1.7 µg/L in September 2011 (see Figure 4-9). 

In 2011, DCA was detected at higher concentrations west of the estimated 2008 500 µg/L DCA 

isoconcentration contour.  Because of the potential shift in the plume, additional temporary wells were 

installed in 2011 to clarify current plume boundaries (see Figure 4-8).  DCA was detected in new 

temporary wells SA-TW-414 and SA-TW-415 at 710 µg/L and 850 µg/L, respectively. 2008/2009 Data 

evaluation did not identify higher concentrations of DCA in this area.  As shown on Figure 4-8, the EISB 

pilot test wells were located within the 2008 (blue) 500 µg/L DCA isoconcentration contour of the 

groundwater plume to target higher levels of contamination on Navy property. The 2011 (red) 500 µg/L 

DCA contour indicates current 500 µg/L DCA isoconcentration contours. This evaluation suggests that the 

plume had shifted by approximately 100 feet to the west between 2008/2009 and 2011. 
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5.0 CONCLUSIONS 

The objectives of the pilot study were met as detailed below. 

 Evaluate the ability to effectively distribute ethyl lactate.  

- During injection events one and two, ethyl lactate was effectively distributed through the 

treatment area. Effective distribution was not confirmed for the third event.   

- The substrate was effectively distributed to 5 out of the 7 downgradient wells evaluated (SA-PZ-

157I1, -158I1, -159I, -159I1, -160I) during all three injection events. Detections of TOC increased 

from a baseline range of 0.69 mg/L to 1.3 mg/L to a range of 1.6 mg/L to 122 mg/L. An increase in 

TOC was not detected in two downgradient wells (SA-PZ-157I and SA-PZ-158I). Detections of TOC 

dropped below baseline values in these wells.  

- There was no evidence of biofouling in the injection/extraction wells. There was also no evidence 

of excessive drawdown in extraction wells or issues with operation of the extraction, treatment, and 

injection system. 

 Evaluate the effectiveness of EISB on chlorinated VOCs. 

- A reduction of total VOCs in most groundwater wells was achieved through GAC treatment and 

biodegradation.  Increasing chloroethane to DCA and TCA ratios were exhibited in 6 out of 11 

injection/extraction and downgradient monitoring wells, providing good evidence of biodegradation.  

Sample results from monitoring wells closest to the treatment area showed the best evidence of 

biodegradation.  Effectiveness was further supported by biomass growth in wells SA-PZ-157I and SA-

PZ-159I1 where increasing numbers of both DHC and DHB were detected by June 2011. Decreasing 

chloroethane concentrations were exhibited in 5 out of 11 injection/extraction and downgradient wells 

that also exhibited a decrease in total VOC concentrations, indicating that some non-biodegradation 

mechanism (plume shift or GAC treatment) may be occurring.  

- Between 2008 and 2011 the plume appears to have shifted west, which would remain a factor in 

tracking biodegradation and final design specifications. 

 Collect data needed to design a full-scale system, including well spacing, injection rates, volume of 

ethyl lactate, frequency of subsequent injections, and chlorinated VOC degradation rates. 

- The data collected was sufficient to develop a full scale system design. 
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- The injection methodology (well spacing and recirculation volumes) are confirmed as appropriate.  

Connectivity between injection and extraction wells was confirmed for distances of 25 feet. Greater 

distances may be viable. Ethyl lactate injection rates were metered for up to a half gallon per well, but 

the injection system was not stress tested.  

- The ethyl lactate moved through the area much faster than originally anticipated. 

 Determine whether EISB affects iron, manganese, or other metal concentrations significantly in 

groundwater. 

- Detections of iron during the baseline (July 2010) sampling event ranged from not detected to 

4,320 µg/L and detections of iron during the month 11 sampling (June 2011) ranged from 205 µg/L to 

11,800 µg/L.  There is some evidence that iron was temporarily mobilized during the pilot test.  

Manganese was detected throughout the sampling process, but final levels of manganese did not 

increase at the same levels as iron. Detections of manganese during the baseline (July 2010) 

sampling event ranged from 302 µg/L to 4,680 µg/L. Final detections of manganese ranged from 291 

µg/L to 5,270 µg/L. 

- There is evidence that arsenic may have been mobilized during the test.  Arsenic was not 

detected during the baseline sampling event (July 2010), but concentrations ranged from not detected 

to 19.4 µg/L by the June 2011 sampling event. The highest concentrations of arsenic were seen in 

wells SA-PZ-159I at 11.9 µg/L and SA-PZ-160I at 19.4 µg/L in June 2011.  
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TABLE 3-1
MONITORING WELL CONSTRUCTION DETAILS AND GROUNDWATER GAUGING DATA

SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

Depth to 
Groundwater
(ft below Top 

PVC)

Groundwater 
Elevation
(ft msl)

Depth to 
Groundwater
(ft below Top 

PVC)

Groundwater 
Elevation
(ft msl)

Depth to 
Groundwater
(ft below Top 

PVC)

Groundwater 
Elevation
(ft msl)

Depth to 
Groundwater
(ft below Top 

PVC)

Groundwater 
Elevation
(ft msl)

Depth to 
Groundwater
(ft below Top 

PVC)

Groundwater 
Elevation
(ft msl)

SA-PZ-133I Mar-10 Downgradient monitoring 47 42 - 47 41.55 7.78 33.8 -- -- -- -- 7.23 34.32 7.87 33.68

SA-PZ-133I1 (1) Mar-10 Downgradient monitoring 40 35 - 40 41.43 7.87 33.6 -- -- -- -- -- -- 7.91 33.52

SA-PZ-135 (2) Mar-10 Downgradient monitoring 46.5 41.5 - 46.5 38.75 -- -- 5.26 33.5 4.73 34.0 4.13 34.62 4.74 34.01

SA-PZ-136 (2) Mar-10 Downgradient monitoring 49 44 - 49 39.55 -- -- 5.9 33.7 5.34 34.2 4.76 34.79 5.45 34.1

SA-PZ-137 (1) Mar-10 Downgradient monitoring 54 49 - 54 41.67 7.45 34.2 7.9 33.8 7.37 34.3 -- -- 7.4 34.27

SA-PZ-138I Mar-10 Upgradient monitoring 53.5 48.5 - 53.5 40.03 5.03 35.0 5.76 34.3 5.27 34.8 7.44 32.59 5.24 34.79

SA-PZ-138I1 Jun-10 Upgradient monitoring 42 37 - 42 39.80 4.89 34.9 5.62 34.2 5.14 34.7 4.46 35.34 5.1 34.7

SA-PZ-139I Mar-10 Crossgradient monitoring 47.5 42.5 - 47.5 42.28 7.91 34.4 8.65 33.6 8.16 34.1 4.61 37.67 8.13 34.15

SA-PZ-149I1 Jun-10 Upgradient monitoring 37 32 - 37 44.73 9.49 35.2 10.30 34.4 9.86 34.9 9.16 35.57 -- --

SA-PZ-150I1 Jun-10 Injection / Extraction 40 35 - 40 -- -- -- -- -- -- -- 2.30 -- -- --

SA-PZ-151I1 Jun-10 Injection / Monitoring 40 35 - 40 -- 5.50 -- 4.79 -- -- -- 3.64 -- -- --

SA-PZ-152I1 Jun-10 Injection / Extraction 40 35 - 40 -- -- -- -- -- -- -- 4.67 -- -- --

SA-PZ-153I1 Jun-10 Injection / Extraction 40 35 - 40 -- -- -- -- -- -- -- 4.91 -- -- --

SA-PZ-154I Jun-10 Injection / Extraction 46 41 - 46 37.14 -- -- -- -- -- -- 1.87 35.27 -- --

SA-PZ-155I Jun-10 Injection / Monitoring 46 41 - 46 40.24 5.33 34.9 -- -- -- -- 4.93 35.31 -- --

SA-PZ-156I Jun-10 Injection / Extraction 46 41 - 46 39.51 -- -- -- -- -- -- 3.72 35.79 -- --

SA-PZ-157I Jun-10 Downgradient monitoring 46 41 - 46 39.51 4.82 34.7 -- -- -- -- 4.36 35.15 -- --

SA-PZ-157I1 Jun-10 Downgradient monitoring 38 33 - 38 39.76 5.02 34.7 5.79 34.0 -- -- 4.61 35.15 -- --

SA-PZ-158I Jun-10 Downgradient monitoring 46 41 - 46 39.73 5.07 34.7 5.44 34.3 -- -- 4.64 35.09 -- --

SA-PZ-158I1 Jun-10 Downgradient monitoring 38 33 - 38 39.37 4.71 34.7 5.42 34.0 -- -- 4.28 35.09 -- --

SA-PZ-159I Jun-10 Downgradient monitoring 46 41 - 46 39.17 4.57 34.6 -- -- 4.77 34.4 4.13 35.04 -- --

SA-PZ-159I1 Jun-10 Downgradient monitoring 38 33 - 38 39.37 4.81 34.6 -- -- 4.97 34.4 4.32 35.05 -- --

SA-PZ-160I Jun-10 Downgradient monitoring 46 41 - 46 39.29 4.92 34.4 5.55 33.7 -- -- 4.39 34.9 -- --

SA-PZ-160I1 Jun-10 Downgradient monitoring 38 33 - 38 38.95 4.55 34.4 5.23 33.7 -- -- 4.06 34.89 -- --

SA-PZ-161I Jun-10 Downgradient monitoring 46 41 - 46 40.59 6.36 34.2 6.96 33.6 6.43 34.2 5.82 34.77 6.44 34.15

SA-PZ-408 (3) Jun-11 Upgradient monitoring 42 37 - 42 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ -- ‐‐

Notes

ft - feet        bgs - below ground surface        msl - mean sea level        Top PVC - top of polyvinyl chloride well casing

1. Monitoring wells SA-PZ-133I1, and SA-PZ-137 were added to the sampling list in June 2011.

2. Monitoring wells SA-PZ-135 and SA-PZ-136 were added to the sampling list in Dec 2010 (not sampled during the July and October 2010 sampling event).

3. Monitoring well SA-PZ-408 was installed on June 10th, 2011 and was aded to the sampling list in June 2011 (not sampled during the July, October, and 
December 2010, and March 2011 sampling events).

March 7-8, 2011July 6-8, 2010 September 22, 2010 December 13-15, 2010 
Groundwater Levels

September 27, 2011
Top PVC 
Elevation 

(ft msl)
Well ID

Well Install 
Date

Purpose
Total 
Depth

(ft bgs) 

Screened 
Interval Depth 

(ft bgs) 



TABLE 3-2
ANALYTICAL PROGRAM SUMMARY - ETHYL LACTATE INJECTION/GROUNDWATER RECIRCULATION SYSTEM OPERATION

SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

Well ID Description
Screened 
Interval
 (ft bgs) 

System Proveout    
(Pre Injection 

Events)             
July 2010 

System Operation    
(First Injection 

Event)              
July to August 2010

System Operation    
(Second Injection 

Event)              
October 2010

System Operation    
(Third Injection 

Event)              
March to May 2011 

SA-PZ-150I1 Injection / Extraction Well 34 - 39 -- FP FP --

SA-PZ-153I1 Injection / Extraction Well 34 - 39 -- FP FP --

SA-PZ-154I Injection / Extraction Well 40 - 45 -- FP FP --

SA-PZ-156I Injection / Extraction Well 40 - 45 -- FP -- --

SA-PZ-157I Downgradient Well 42 - 47 -- FP FP FP, TOC *

SA-PZ-157I1 Downgradient Well 34 - 39 -- -- -- FP, TOC *

SA-PZ-158I Downgradient Well 42 - 47 -- -- -- FP, TOC *

SA-PZ-158I1 Downgradient Well 34 - 39 -- -- -- FP, TOC *

SA-PZ-159I Downgradient Well 42 - 47 -- -- -- FP, TOC *

SA-PZ-159I1 Downgradient Well 34 - 39 -- -- -- FP, TOC *

Carbon Inlet Treatment Efficiency NA FP, VOCs, TOC FP, VOCs, TOC FP, VOCs, TOC FP, VOCs, TOC 
Carbon Outlet Treatment Efficiency NA FP, VOCs, TOC -- -- --

ft bgs - feet below ground surface

NA - not applicable

VOCs - volatile organic compounds

TOC - Total organic carbon.

FP - field parameters - consisting of pH, specific conductivity, dissolved oxygen (DO), ferrous iron (Fe+2), temperature, and oxidation-reduction potential (ORP). DO and Fe+2 were analyzed via field test kits.

* During the May 9th 2011 sampling event, samples were also analyzed for VOCs. 



TABLE 3-3
INJECTION/EXTRACTION VOLUMES SUMMARY - JULY TO AUGUST 2010 (EVENT No. 1)

SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

Extraction Wells
Extraction 

Volume 

(gallons) (1)
Injection Wells 

Injection Volume 

(gallons) (1)

Ethyl Lactate 
Injection Volume 

(gallons) (1)

SA-PZ-150I1 388 SA-PZ-151I 517 2.5

SA-PZ-153I1 388 SA-PZ-152I1 517 2.5

SA-PZ-154I 388 SA-PZ-155I 517 2.5

SA-PZ-156I 388

SA-PZ-150I1 3,880 SA-PZ-151I 5,180 0.67

SA-PZ-153I1 3,880 SA-PZ-152I1 5,180 0.67

SA-PZ-154I 3,880 SA-PZ-155I 5,180 0.67

SA-PZ-156I 3,880

SA-PZ-138I 400 SA-PZ-150I1 200 0.13

SA-PZ-138I1 400 SA-PZ-153I1 200 0.13

SA-PZ-154I 200 0.13

SA-PZ-156I 200 0.13

1.  Injection and extraction volumes are per well.

3

STAGE

Groundwater Extraction Groundwater Injection

1

2



TABLE 3-4
INJECTION/EXTRACTION VOLUMES SUMMARY - OCTOBER 2010 (EVENT No. 2)

SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

Extraction 
Wells

Extraction 
Volume 

(gallons) (1)
Injection Wells 

Injection 
Volume 

(gallons) (1)

Ethyl Lactate 
Injection 
Volume 

(gallons) (1)

SA-PZ-150I1 375 SA-PZ-151I 500 2.5

SA-PZ-153I1 375 SA-PZ-152I1 500 2.5

SA-PZ-154I 375 SA-PZ-155I 500 2.5

SA-PZ-157I 375

SA-PZ-150I1 3,117 SA-PZ-151I 4,155 0.58

SA-PZ-153I1 3,117 SA-PZ-152I1 4,155 0.58

SA-PZ-154I 3,117 SA-PZ-155I 4,155 0.58

SA-PZ-157I 3,117

SA-PZ-158I 585 SA-PZ-150I1 293 0.19

SA-PZ-158I1 585 SA-PZ-153I1 293 0.19

SA-PZ-154I 293 0.19

SA-PZ-156I 293 0.19

1.  Injection and extraction volumes are per well.

3

STAGE

Groundwater Extraction Groundwater Injection

1

2



TABLE 3-5
INJECTION/EXTRACTION VOLUMES SUMMARY - MARCH TO MAY 2011 (EVENT No. 3)

SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

Extraction Wells
Extraction 

Volume 

(gallons) (1)
Injection Wells 

Injection Volume 

(gallons) (1)

Ethyl Lactate 
Injection Volume 

(gallons) (1)

SA-PZ-154I 1,767 SA-PZ-150I1 1,325 0.0625

SA-PZ-155I 1,767 SA-PZ-151I1 1,325 0.0625

SA-PZ-156I 1,767 SA-PZ-152I1 1,325 0.0625

SA-PZ-153I1 1,325 0.0625

SA-PZ-154I 1,300 SA-PZ-150I1 975 0.0469

SA-PZ-155I 1,300 SA-PZ-151I1 975 0.0469

SA-PZ-156I 1,300 SA-PZ-152I1 975 0.0469

SA-PZ-153I1 975 0.0469

SA-PZ-154I 1,833 SA-PZ-150I1 1,375 0.0781

SA-PZ-155I 1,833 SA-PZ-151I1 1,375 0.0781

SA-PZ-156I 1,833 SA-PZ-152I1 1,375 0.0781

SA-PZ-153I1 1,375 0.0781

SA-PZ-154I 1,350 SA-PZ-150I1 1,013 0.0469

SA-PZ-155I 1,350 SA-PZ-151I1 1,013 0.0469

SA-PZ-156I 1,350 SA-PZ-152I1 1,013 0.0469

SA-PZ-153I1 1,013 0.0469

SA-PZ-154I 1,350 SA-PZ-150I1 1,013 0.1250

SA-PZ-155I 1,350 SA-PZ-151I1 1,013 0.1250

SA-PZ-156I 1,350 SA-PZ-152I1 1,013 0.1250

SA-PZ-153I1 1,013 0.1250

SA-PZ-154I 2,000 SA-PZ-150I1 1,500 0.1875

SA-PZ-155I 2,000 SA-PZ-151I1 1,500 0.1875

SA-PZ-156I 2,000 SA-PZ-152I1 1,500 0.1875

SA-PZ-153I1 1,500 0.1875

SA-PZ-154I 1,000 SA-PZ-150I1 750 0.1250

SA-PZ-155I 1,000 SA-PZ-151I1 750 0.1250

SA-PZ-156I 1,000 SA-PZ-152I1 750 0.1250

SA-PZ-153I1 750 0.1250

SA-PZ-154I 1,261 SA-PZ-150I1 945 0.5781

SA-PZ-155I 1,261 SA-PZ-151I1 945 0.5781

SA-PZ-156I 1,261 SA-PZ-152I1 945 0.5781

SA-PZ-153I1 945 0.5781

1.  Injection and extraction volumes are per well on a per weekly basis.

WEEK      

Groundwater Extraction Groundwater Injection

3/12/2011 - 
3/15/2011

3/21/2011 - 
3/23/2011

2. The injection volume of ethyl lactate was increased during the week of 4/4/2011 to 4/8/2011. 

4/11/2011 - 
4/13/2011 

4/19/2011 - 
4/20/2011

3/28/2011 - 
3/30/2011

4/4/2011 - 

4/6/2011 (2)

4/6/2011 - 

4/8/2011 (2)

5/9/2011 - 
5/10/2011



TABLE 3-6
ANALYTICAL PROGRAM SUMMARY - GROUNDWATER MONITORING WELLS

SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

Well ID Description
Screened 
Interval
 (ft bgs) 

Baseline                      
July 2010

Post-Injection                  
(Month 3 October 2010 Sampling 

Event)

Post-Injection                  
(Month 5 December 2010 

Sampling Event)

Post-Injection                  
(Month 8 March 2011 Sampling 

Event)

Post-Injection                  
(Month 11 June 2011 Sampling 

Event)

SA-PZ-133I Cross-gradient Reference Well 42 - 47 FP, VOCs FP, VOCs FP, VOCs FP, VOCs FP, VOCs, Metals

SA-PZ-133I1 Cross-gradient Reference Well 35 - 40 -- -- -- -- FP, VOCs, Metals

SA-PZ-135I Cross-gradient Reference Well 41.5 - 46.5 -- -- FP, VOCs FP, VOCs FP, VOCs, Metals (1)

SA-PZ-136I Cross-gradient Reference Well 44 - 49 -- -- FP, VOCs FP, VOCs FP, VOCs, Metals (1)

SA-PZ-138I Upgradient Well 48.5 - 53.5 FP, VOCs FP, VOCs FP, VOCs FP, VOCs FP, VOCs, Metals

SA-PZ-138I1 Upgradient Well 37 - 42 FP, VOCs FP, VOCs FP, VOCs FP, VOCs FP, VOCs, Metals

SA-PZ-139I Cross-gradient Reference Well 42.5 - 47.5 FP, VOCs FP, VOCs FP, VOCs FP, VOCs FP, VOCs, Metals

SA-PZ-149I1 Upgradient Well 32 - 37 FP, VOCs FP, VOCs FP, VOCs FP, VOCs FP, VOCs, Metals

SA-PZ-151I1 Injection/Extraction Well 34 - 39 FP, VOCs, TOC, MEE, TAL Metals FP, VOCs, TOC, MEE, Metals FP, VOCs, TOC, MEE, TAL Metals FP, VOCs, TOC, MEE, Metals
FP, VOCs, TOC, MEE, TAL Metals, 

Wet Chemistry

SA-PZ-155I Injection/Extraction Well 40 - 45 FP, VOCs, TOC, MEE, TAL Metals FP, VOCs, TOC, MEE, Metals FP, VOCs, TOC, MEE, TAL Metals FP, VOCs, TOC, MEE, Metals
FP, VOCs, TOC, MEE, TAL Metals, 

Wet Chemistry

SA-PZ-157I Downgradient Well 42 - 47
FP, VOCs, TOC, MEE, Metals, Wet 

Chemistry, DHC, DHB
FP, VOCs, TOC, MEE, Metals

FP, VOCs, TOC, MEE, TAL Metals, 
Wet Chemistry, DHC, DHB

FP, VOCs, TOC, MEE, Metals
FP, VOCs, TOC, MEE, TAL Metals, 

Wet Chemistry, DHC, DHB

SA-PZ-157I1 Downgradient Well 34 - 39 FP, VOCs, TOC, MEE, Metals FP, VOCs, TOC, MEE, Metals
FP, VOCs, TOC, MEE, TAL Metals, 

Wet Chemistry
FP, VOCs, TOC, MEE, Metals

FP, VOCs, TOC, MEE, TAL Metals, 
Wet Chemistry

SA-PZ-158I Downgradient Well 42 - 47 FP, VOCs FP, VOCs FP, VOCs FP, VOCs FP, VOCs, Metals

SA-PZ-158I1 Downgradient Well 34 - 39 FP, VOCs FP, VOCs FP, VOCs FP, VOCs FP, VOCs, Metals

SA-PZ-159I Downgradient Well 42 - 47 FP, VOCs, TOC, MEE, TAL Metals FP, VOCs, TOC, MEE, Metals FP, VOCs, TOC, MEE, TAL Metals FP, VOCs, TOC, MEE, Metals
FP, VOCs, TOC, MEE, TAL Metals, 

Wet Chemistry

SA-PZ-159I1 Downgradient Well 34 - 39
FP, VOCs, TOC, MEE, Metals, Wet 

Chemistry, DHC, DHB
FP, VOCs, TOC, MEE, Metals

FP, VOCs, TOC, MEE, TAL Metals, 
Wet Chemistry, DHC, DHB

FP, VOCs, TOC, MEE, Metals
FP, VOCs, TOC, MEE, TAL Metals, 

Wet Chemistry, DHC, DHB

SA-PZ-160I Downgradient Well 42 - 47 FP, VOCs, TOC, MEE, Metals FP, VOCs, TOC, MEE, Metals FP, VOCs, TOC, MEE, TAL Metals FP, VOCs, TOC, MEE, Metals
FP, VOCs, TOC, MEE, TAL Metals, 

Wet Chemistry

SA-PZ-160I1 Downgradient Well 35 - 40 FP, VOCs FP, VOCs FP, VOCs FP, VOCs FP, VOCs, Metals

SA-PZ-161I Downgradient Well 42 - 47 FP, VOCs FP, VOCs FP, VOCs FP, VOCs FP, VOCs, Metals

SA-PZ-408 (2) Upgradient Well 37 - 42 -- -- -- --
FP, VOCs, TOC, MEE, TAL Metals, 

Wet Chemistry

ft bgs - feet below ground surface

VOCs - volatile organic compounds MEE - methane, ethane, ethene.
TOC - total organic carbon. Metals - iron and manganese.
DHB - Dehalobacter sp.  DHC - Dehalococcoides sp.

Wet Chemistry - nitrate/nitrite, sulfide, chloride -- well not sampled during this event.
TAL Metals - complete target analyte metals list
1. Samples were additionally taken prior to and after the well was redeveloped in August 2011.
2.  SA-PZ-408 was installed on June 10th 2011 and was added to the sampling list for the June 2011 (Month 11) sampling event.

FP - field parameters - consisting of pH, specific conductivity, dissolved oxygen (DO), ferrous iron (Fe+2), temperature, and oxidation-reduction potential (ORP). DO was additionaly analyzed via field test kits during the March and June 2011 sampling events. Fe+2 was additionally analyzed via field test kits 
during the March 2011 sampling event.



TABLE 4-1
EXTRACTED GROUNDWATER RESULTS (PRE-CARBON TREATMENT)

ETHYL LACTATE INJECTION SYSTEM - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

Sample Date

Volume Extracted (gallons)
Sample Type

Volatile Organic Compounds (µg/L)

1,1,1-Trichloroethane 5 39 50 45 41 32 31 32 24 29 27 32 J 21

1,1-Dichloroethane 5 190 190 210 200 150 150 150 120 150 150 130 110

1,1-Dichloroethene 5 11 14 14 12 10 10 11 ND 10 10 12 J 7.3

Chloroethane 5 42 50 33 36 35 37 38 80 64 51 98 J 38

Total Target VOCs -- 282 304 302 289 227 228 231 224 253 238 272 176.3

Benzene 5 0.57 J 0.66 J 0.58 J 0.54 J ND ND ND 0.69 J 0.59 J 0.58 J 0.67 J ND

1,4-Dichlorobenzene 5 3.4 J 2.8 J ND ND 4.7 J 5.0 J 5.3 3.6 1.7 1.7 1.5 J ND

1,2-Dichlorobenzene 5 1.3 J 1.2 J ND ND 1.5 J 1.6 J 1.6 J 1.0 J 0.57 J 0.79 J 0.61 J ND

Isopropyl Benzene 5 0.39 J 0.37 J ND ND ND ND ND ND ND ND ND ND
1,2,4-Trichlorobenzene 5 2.1 J 2.1 J ND ND ND ND ND 2.5 2.2 3.0 2.2 J ND

Total Organic Carbon (mg/L) -- 1.4 1.1 1.1 16 1.02 1.04 1.59 1.9 -- -- ND ND

Field Parameters

pH -- 6.9 -- -- -- 6.12 6.25 6.15 6.01 6.05 -- 5.93 6.34

Specific Conductivity (mS/cm) -- -- -- -- -- 0.100 0.097 0.106 0.117 0.104 -- 0.131 0.113

DO (mg/L) -- 4.35 -- -- -- 3.23 ** 5.4 ** 4.92 -- 4.64 4.23

Temperature (°C) -- -- -- -- -- 12.1 12.3 13.5 11.74 11.29 -- 11.37 22.94 (5)

ORP (mV) -- 268 -- -- -- 137 156 174 75 33 -- 67 124

µg/L - micrograms per liter

J - Estimated Value

mg/L - Milligrams per liter

mS/cm - Millisiemens per centimeter

°C - Degrees celsius

ORP - oxidation-reduction potential

mV - Millivolts

ND - Not detected at or above reporting limit

-- No data.  

** - Instrument not functioning properly.  

NYS MCL - New York State Maximum Contaminant Level

1.  Initial system proveout sample to test function of Granular Activated Carbon (GAC) unit. Sample represents extracted groundwater from wells SA-PZ-150I1, SA-PZ-153I1, SA-PZ-154I, and SA-PZ-156I.

2.  Value is the combined volume of groundwater extracted from wells SA-PZ-150I1, SA-PZ-153I1, SA-PZ-154I, and SA-PZ-156I prior to treatment in the GAC unit.

3.  Value is the combined volume of groundwater extracted from wells SA-PZ-150I1, SA-PZ-153I1, SA-PZ-154I, and SA-PZ-157I prior to treatment in the GAC unit.

4. Value is the combined volume of groundwater extracted from wells SA-PZ-154I, SA-PZ-155I, and SA-PZ-156I, prior to treatment in the GAC unit. 

5. Temperature reading believed to be in error. 

NYS 
MCLs

4/20/2011

operation

5/9/2011

operation
31,800 (4) 35,600 (4)9,940 (2)

operation operationoperation operation
8,683 (3)15,400 (2) 11,806 (3)

7/20/2010 10/21/2010

proveout operation operation
0 (1) 2,330 (2) 4,749 (3)

7/21/2010 10/19/20107/28/2010 10/20/20108/3/2010 4/11/2011

operation
22,800 (4)

3/15/2011 4/4/2011

5,300 (4) 18,750 (4)

operation operation



TABLE 4-2
FIELD WATER QUALITY PARAMETERS AND ORGANIC CARBON (TOC) RESULTS IN DOWNGRADIENT GROUNDWATER MONITORING WELLS 

MARCH TO MAY 2011 ETHYL LACTATE INJECTION/RECIRCULATION
EISB PILOT TEST

NWIRP CALVERTON, NEW YORK
Page 1 of 6

Groundwater Travel Time From Injection 
Area

Location

Sample Description

Sample Date

Wet Chemistry (mg/L)

TOC 0.73 J 1.1 J 1.0 1.4 2.0 1.9  < 0.097 2.4 0.599

Water Quality Parameters

pH 5.57 5.69 5.86 5.95 6.05 6.12 6.09 5.97 5.31

Specific Conductivity (mS/cm) 0.107 0.133 0.108 0.112 0.104 0.107 0.142 0.156 0.096

Dissolved Oxygen (mg/L) 0 -- / 0.8 -- / 0.8 -- / 0.8 -- / 0.6 -- / 0.3 1.37 / 0.7 0.37 /0.70, 0.80 1.99 / 1.0
Temperature (ºC) 13.51 7.75 10.89 10.84 11.29 11.25 10.14 12.21 16.39

Oxygen Reduction Potential (mV) 73 73 65 59 33 38 54 24 106

Turbidity (NTU) 1.78 0.57 1.02 0.10 5.13 0.35 0.77 0.75 0

Pre-March 2011 
Injection Event

Injection Week Two
Injection Week 

Three

3/7/2011 3/21/2011 3/28/2011 4/4/2011 4/11/2011

Injection Week 
Four

6/21/20114/20/2011 5/9/2011

Monitoring (25 feet from injection well SA-PZ-155I)

SA-PZ-157I (41-46 feet below ground surface)
Baseline Sampling 

Event

7/8/2010

Injection Week Five Injection Week Six
Injection Week 

Seven
Month 11 Sampling 

Event



TABLE 4-2
FIELD WATER QUALITY PARAMETERS AND ORGANIC CARBON (TOC) RESULTS IN DOWNGRADIENT GROUNDWATER MONITORING WELLS 

MARCH TO MAY 2011 ETHYL LACTATE INJECTION/RECIRCULATION
EISB PILOT TEST

NWIRP CALVERTON, NEW YORK
Page 2 of 6

Groundwater Travel Time From Injection 
Area

Location

Sample Description

Sample Date

Wet Chemistry (mg/L)

TOC

Water Quality Parameters

pH

Specific Conductivity (mS/cm)

Dissolved Oxygen (mg/L)
Temperature (ºC)

Oxygen Reduction Potential (mV)

Turbidity (NTU)

1.3 2.5 J 3.0 3.6 2.9 2.7 1.8 2.1 1.9

5.92 5.79 6.06 6.11 6.27 6.36 6.20 6.11 5.37

0.132 0.182 0.147 0.149 0.129 0.143 0.149 0.154 0.129

0 -- / 0.8 -- / 0.8 -- / 0.6 -- / 0.6 -- / 0.2 0.77 / 0.7 0 / 0.6 1.41 / 0.8

13.80 7.43 10.95 10.82 11.44 11.34 10.31 12.08 15.42

71 58 53 71 12 20 64 42 0

0.09 0.47 1.14 0.20 3.71 0.85 3.93 0.71 0.07

3/7/2011 6/21/20114/20/2011 5/9/20113/28/2011 4/4/2011 4/11/20113/21/2011

Injection Week Six
Injection Week 

Seven
Month 11 Sampling 

Event

Monitoring (25 feet from injection well SA-PZ-155I)

SA-PZ-157I1 (33-38 feet below ground surface)
Baseline Sampling 

Event

7/7/2010

Pre-March 2011 
Injection Event

Injection Week Two
Injection Week 

Three
Injection Week 

Four
Injection Week Five



TABLE 4-2
FIELD WATER QUALITY PARAMETERS AND ORGANIC CARBON (TOC) RESULTS IN DOWNGRADIENT GROUNDWATER MONITORING WELLS 

MARCH TO MAY 2011 ETHYL LACTATE INJECTION/RECIRCULATION
EISB PILOT TEST

NWIRP CALVERTON, NEW YORK
Page 3 of 6

Groundwater Travel Time From Injection 
Area

Location

Sample Description

Sample Date

Wet Chemistry (mg/L)

TOC

Water Quality Parameters

pH

Specific Conductivity (mS/cm)

Dissolved Oxygen (mg/L)
Temperature (ºC)

Oxygen Reduction Potential (mV)

Turbidity (NTU)

NS NS 1.2 1.1 1.7 0.999  < 0.097  < 0.097

6.27 6.29 6.37 6.33 6.57 6.48 6.41 6.19

0.151 0.161 0.145 0.142 0.128 0.148 0.144 0.137

1.57 -- / 6.0 -- / 0.4 -- / 0.2 -- / 0.3 -- / 0.2 0 / 0.25 0 / 0.3

14.87 11.11 10.76 11.11 11.46 11.28 10.36 12.06

-224 32 -22 -17 -58 -51 -17 -29

0.56 0.63 0.98 0.5 4.07 0.54 0 2.44

Baseline Sampling 
Event

7/6/2010

Monitoring (50 feet from injection well SA-PZ-155I)

SA-PZ-158I (41-46 feet below ground surface)

4/20/2011 5/9/2011

Pre-March 2011 
Injection Event

Injection Week Two
Injection Week 

Three
Injection Week 

Four
Injection Week Five Injection Week Six

Injection Week 
Seven

4/11/20114/4/20113/7/2011 3/21/2011 3/28/2011



TABLE 4-2
FIELD WATER QUALITY PARAMETERS AND ORGANIC CARBON (TOC) RESULTS IN DOWNGRADIENT GROUNDWATER MONITORING WELLS 

MARCH TO MAY 2011 ETHYL LACTATE INJECTION/RECIRCULATION
EISB PILOT TEST

NWIRP CALVERTON, NEW YORK
Page 4 of 6

Groundwater Travel Time From Injection 
Area

Location

Sample Description

Sample Date

Wet Chemistry (mg/L)

TOC

Water Quality Parameters

pH

Specific Conductivity (mS/cm)

Dissolved Oxygen (mg/L)
Temperature (ºC)

Oxygen Reduction Potential (mV)

Turbidity (NTU)

NS NS 3.2 3.5 3.3 3.1 2.3 2.7

6.45 6.01 6.14 6.15 6.28 6.25 5.94 6.11

0.161 0.139 0.153 0.154 0.140 0.151 0.168 0.158

1.59 -- / 2.0 -- / 0.6 -- / 0.6 -- / 0.5 -- / 0.4 0.08 / 0.4 0 / 0.6

14.12 10.95 11.13 11.30 11.56 11.35 10.62 12.23

-224 69 14 29 -5 0 56 16

1.20 0.83 1.09 0.25 3.97 0.57 0.25 4.15

7/6/2010

Baseline Sampling 
Event

Monitoring (50 feet from injection well SA-PZ-155I)

SA-PZ-158I1 (33-38 feet below ground surface)

4/20/2011 5/9/20113/7/2011 3/21/2011 3/28/2011 4/4/2011

Injection Week Six
Injection Week 

Seven
Pre-March 2011 
Injection Event

Injection Week Two
Injection Week 

Three
Injection Week 

Four
Injection Week Five

4/11/2011



TABLE 4-2
FIELD WATER QUALITY PARAMETERS AND ORGANIC CARBON (TOC) RESULTS IN DOWNGRADIENT GROUNDWATER MONITORING WELLS 

MARCH TO MAY 2011 ETHYL LACTATE INJECTION/RECIRCULATION
EISB PILOT TEST

NWIRP CALVERTON, NEW YORK
Page 5 of 6

Groundwater Travel Time From Injection 
Area

Location

Sample Description

Sample Date

Wet Chemistry (mg/L)

TOC

Water Quality Parameters

pH

Specific Conductivity (mS/cm)

Dissolved Oxygen (mg/L)
Temperature (ºC)

Oxygen Reduction Potential (mV)

Turbidity (NTU)

0.69 J 1.5 J 1.4 1.2 1.8 1.6 < 0.097 1.2 1.1

5.79 6.12 6.31 6.33 6.53 6.53 5.73 6.30 7.54

0.129 0.129 0.136 0.143 0.136 0.130 0.148 0.140 0.109

-- -- / 1.0 -- / 0.2 -- / 0.3 -- / 0.2 -- / 0 -- / 0.4 0 / 0.8 0.0 / 1.0

14.03 11.02 10.89 11.40 11.41 11.34 10.99 14.19 13.41

105 46 -21 -10 -60 -54 23 -24 -60

0.55 0.85 0.65 0.26 3.97 0.75 0 4.04 0.72

Monitoring (75 feet from injection well SA-PZ-155I)

SA-PZ-159I (42-47 feet below ground surface)
Baseline Sampling 

Event

7/8/2010 6/21/20114/19/2011 5/9/20113/7/2011 3/21/2011 4/11/20113/28/2011 4/4/2011

Injection Week Two
Injection Week 

Three
Injection Week 

Four
Injection Week Five Injection Week Six

Injection Week 
Seven

Month 11 Sampling 
Event

Pre-March 2011 
Injection Event



TABLE 4-2
FIELD WATER QUALITY PARAMETERS AND ORGANIC CARBON (TOC) RESULTS IN DOWNGRADIENT GROUNDWATER MONITORING WELLS 

MARCH TO MAY 2011 ETHYL LACTATE INJECTION/RECIRCULATION
EISB PILOT TEST

NWIRP CALVERTON, NEW YORK
Page 6 of 6

Groundwater Travel Time From Injection 
Area

Location

Sample Description

Sample Date

Wet Chemistry (mg/L)

TOC

Water Quality Parameters

pH

Specific Conductivity (mS/cm)

Dissolved Oxygen (mg/L)
Temperature (ºC)

Oxygen Reduction Potential (mV)

Turbidity (NTU)

1.3 26 J 11 5.9 3.6 3.2 2.2 1.9 1.7 / 1.6

6.67 5.84 5.93 5.98 6.16 6.30 6.16 6.13 7.30

0.162 0.183 0.147 0.131 0.130 0.143 0.149 0.149 0.110

-- -- / 0.6 -- / 0.6 -- / 0.6 -- / 0.6 -- / 0.4 0 / 0.4 0 / 0.5 0.0 / 1.0

13.78 10.55 11.16 11.40 11.40 11.34 10.75 14.07 13.09

-398 119 30 42 10 33 47 44 -18

0 0.8 1.00 0.30 8.74 0.55 0 0.35 0.87

TOC - Total organic carbon

mg/L - Milligrams per liter

mS/cm - Millisiemens per centimeter

°C - Degrees celsius

ORP - oxidation-reduction potential

mV - Millivolts

NS - Not sampled.

ND - Not detected at or above reporting limit.

-- D.O. Probe malfunctioning.  

-- / 0.6 - DO probe reading/ field test kit reading

1. The March to May 2011 injection and recirculation event occurred over a seven week period (March 12, 2011 through May 10, 2011). Samples were not taken from the target wells 
during the first week of injection and recirculation.

Monitoring (75 feet from injection well SA-PZ-155I)

SA-PZ-159I1 (34-39 feet below ground surface)
Baseline Sampling 

Event

7/8/2010

2. Wells SA-PZ-157I, I1 are located 50 feet directly downgradient of the ethyl lactate injection wells, SA-PZ-158I, I1 are located 75 feet directly downgradient of the injection wells, and 
SA-PZ-159I, I1 are located 100 feet downgradient of the injection wells. 

6/21/20114/20/2011 5/9/20113/28/2011 4/4/20113/8/2011 3/21/2011

Month 11 Sampling 
Event

Injection Week 
Three

Injection Week 
Four

Injection Week Five Injection Week Six
Injection Week 

Seven

4/11/2011

Pre-March 2011 
Injection Event

Injection Week Two



TABLE 4-3
GROUNDWATER MONITORING WELL RESULTS 

EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

PAGE 1 OF 15

Purpose / Notes

Location

Sample Date

VOCs (µg/L)

1,1,1-Trichloroethane (TCA) 5 120 24 14 18 17 11 9.5 10 J 4.2 2 J 22 J 14 5.8
1,1-Dichloroethane (DCA) 5 460 130 98 130 130 63 76 90 J 31 26 120 170 100
1,1-Dichloroethene (DCE) 5 41 7.8 4.9 J 6.9 6.7 3.9 4.3 4.2 J 2 1.6 J 13 J 8.3 6.4
Chloroethane (CA) 5 67 9.6 17 33 34 5.2 6.7 7.4 J 1.9 4.9 J 22 J 15 11
Benzene 5 1.1 J ND ND 0.35 J ND ND ND ND ND ND ND ND ND
1,4-Dichlorobenzene 5 2.2 J ND ND ND ND ND ND ND ND 1.2 J ND ND ND
1,3-Dichlorobenzene 5 0.65 J ND ND ND ND ND ND ND ND ND ND ND ND
1,2-Dichlorobenzene 5 0.91 J 0.70 J ND ND ND ND ND ND ND 0.36 J ND ND ND
Isopropyl Benzene 5 ND ND ND ND ND ND ND ND ND ND ND ND ND
1,2,4-Trichlorobenzene 5 3 J 0.98 J ND ND ND 0.84 J ND ND 0.89 J 0.75 J ND ND 0.62 J
Chlorobenzene 5 ND ND ND ND ND ND ND ND ND ND ND ND ND
Napthalene 50 ND ND ND ND ND ND ND ND ND ND ND ND ND

Total Target VOCs (TCA, DCA, DCE, CA) -- 688 171 134 188 188 83 96.5 111.6 39.1 34.5 177 207.3 123.2

DCA/TCA Ratio -- 3.8 5.4 7.0 7.2 7.6 5.7 8.0 9.0 7.4 13.0 5.5 12.1 17.2

CA/DCA Ratio -- 0.15 0.07 0.17 0.25 0.26 0.08 0.09 0.08 0.06 0.19 0.18 0.09 0.11

CA/TCA Ratio -- 0.56 0.40 1.21 1.83 2.00 0.47 0.71 0.74 0.45 2.45 1.00 1.07 1.90

Dissolved Gases (µg/L)

Methane none -- -- -- -- -- -- -- -- -- -- -- -- --
Ethane none -- -- -- -- -- -- -- -- -- -- -- -- --
Ethene none -- -- -- -- -- -- -- -- -- -- -- -- --

Dechlorinating Bacteria (cells/mL)

Dehalococcoides sp. none -- -- -- -- -- -- -- -- -- -- -- -- --
Dehalobacter sp. none -- -- -- -- -- -- -- -- -- -- -- -- --

Metals (µg/L)

Iron 300 (2) -- -- -- -- -- -- -- 45.1 J -- -- -- 46.1 J --
Fe2+ (Ferrous Iron) none -- -- -- -- -- 0 -- -- -- -- -- -- --
Manganese 300 (2) -- -- -- -- -- -- -- 870 -- -- -- 2,760 --

Wet Chemistry (mg/L)

Nitrate (as N) 10 -- -- -- -- -- -- -- -- -- -- -- -- --
Nitrite (as N) 1 -- -- -- -- -- -- -- -- -- -- -- -- --
Chloride 250 -- -- -- -- -- -- -- -- -- -- -- -- --
Sulfide none -- -- -- -- -- -- -- -- -- -- -- -- --
TOC none -- -- -- -- -- -- -- -- -- -- -- -- --

Water Quality Parameters

pH none 5.98 5.87 6.41 5.62 -- 5.79 5.68 6.62 6.24 6.27 5.92 6.92 6.41
Specific Conductivity (mS/cm) none 0.120 0.134 0.103 0.079 -- 0.107 0.119 0.082 0.101 0.098 0.107 0.025 0.093
Dissolved Oxygen (mg/L) none 0 -- 0 0 -- -- / 0.6 1.49 0 / 1.0 0.74 / 0.80 -- 1.40 0 / 1.0 1.13 / 0.60
Temperature (ºC) none 11.21 14.72 14.93 10.56 -- 7.18 12.16 12.63 12.58 11.21 12.44 13.38 13.73
Oxygen Reduction Potential (mV) none 104 163 156 -12 -- 125 116 81 172 2 70 29 62
Turbidity (NTU) none 1.53 0 0 0 -- 0.35 1.4 35.5 0.91 2.59 0.5 44.9 0.43

3/8/20117/8/2010 6/21/2011

SA-PZ-133I                                                                                                                      
(42-47 ft bgs)

9/19/2011

Cross-gradient Reference Well
SA-PZ-133I1                                              
(35-40 ft bgs)

NYSDOH 

MCLs (1)

3/31/2010 6/21/201110/12/2010 12/15/2010
12/15/2010
(duplicate) 3/31/2010 6/9/20116/9/2011 9/19/2011

Cross-gradient Reference Well
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Purpose / Notes

Location

Sample Date

VOCs (µg/L)

1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --

DCA/TCA Ratio --

CA/DCA Ratio --

CA/TCA Ratio --

Dissolved Gases (µg/L)

Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)

Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)

Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)

Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters

pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 

MCLs (1)

70 12 7.3 5.6 4.6 0.52 J 6.3 4.0 14
260 54 34 35 27 19 31 29 53
22 3.3 J 2.6 2.8 1.9 1.1 2.0 1.8 3.5
15 J 5.4 1.2 1.8 2.1 ND ND 1.3 2.8

0.35 J ND ND ND ND ND ND ND ND
0.38 J ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND

0.91 J ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND
367 74.7 45.1 45.2 35.6 20.62 39.3 36.1 73.3

3.7 4.5 4.7 6.3 5.9 37 4.9 7.3 3.8

0.06 0.10 0.04 0.05 0.08 -- -- 0.04 0.05

0.21 0.45 0.16 0.32 0.46 -- -- 0.33 0.20

-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --

-- -- -- -- 26.7 J -- -- -- --
-- -- 0 -- -- -- -- -- --
-- -- -- -- 927 -- -- -- --

-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --

5.75 4.75 5.77 4.99 7.02 5.28 6.18 4.99 5.82
0.123 0.090 0.109 0.122 0.088 0.108 0.105 0.098 0.101

0 -- -- / 1.0 1.56 0 / 1.8 0 0 0.13 0.58 / 0.20
10.83 10.8 11.14 13.01 14.12 13.41 14.55 13.56 13.83

109 169 116 160 75 226 219 338 116
3.52 0 0.77 0.5 85.6 0 0.55 0.32 0.01

SA-PZ-135                                                                                                                      
(41.5-46.5 ft bgs)

9/19/20113/8/2011 6/21/2011

Cross-gradient Reference Well

3/31/2010 12/14/2010 6/7/2011 8/3/2011 8/3/2011 8/4/2011
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Purpose / Notes

Location

Sample Date

VOCs (µg/L)

1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --

DCA/TCA Ratio --

CA/DCA Ratio --

CA/TCA Ratio --

Dissolved Gases (µg/L)

Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)

Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)

Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)

Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters

pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 

MCLs (1)

ND ND ND ND ND 14 12 23 ND ND ND ND
1.5 J 1.5 J 1.8 ND 1.5 110 100 130 1.7 ND 1.2 1.2
ND ND ND ND ND 6.4 5.3 8.6 ND ND ND ND
ND ND ND ND ND 9.3 8.6 12 ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
1.5 1.5 1.8 -- 1.5 139.7 125.9 173.6 1.7 0 1.2 1.2

-- -- -- -- -- 7.9 8.3 5.7 -- -- -- --

-- -- -- -- -- 0.08 0.09 0.09 -- -- -- --

-- -- -- -- -- 0.66 0.72 0.52 -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- 877 -- -- -- -- -- -- --
-- -- 1,200 -- -- -- -- -- -- -- -- --
-- -- -- -- 1,600 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

6.10 5.64 5.95 5.60 7.12 6.52 6.61 6.05 6.15 6.27 5.78 6.51
0.129 0.123 0.118 0.130 0.096 0.317 0.304 0.246 0.112 0.133 0.134 0.106

-- 0 -- / 0.8 1.4 0 / 1.0 0 0 0.14 0.75 / 0.60 0 1.64 0.36 / 0.20
10.23 10.45 10.81 11.56 13.49 13.93 15.32 13.92 13.51 10.28 11.39 13.91

-7 -56 98 65 4 -55 -92 -5 94 4 47 88
23.3 4.70 1.96 38.5 3.38 4.19 8.47 4.67 1.06 7.75 2.1 0.46

Cross-gradient Reference Well
SA-PZ-136                                                                                                                      

(44-49 ft bgs)

9/19/2011

Cross-gradient Reference Well
SA-PZ-137                                 

(49-54 ft bgs)

9/19/20116/7/2011 8/3/2011 8/3/2011 8/4/2011 6/8/20113/31/2010 12/14/2010 3/31/20103/8/2011 6/21/2011
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Purpose / Notes

Location

Sample Date

VOCs (µg/L)

1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --

DCA/TCA Ratio --

CA/DCA Ratio --

CA/TCA Ratio --

Dissolved Gases (µg/L)

Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)

Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)

Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)

Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters

pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 

MCLs (1)

4.4 J 4.4 J 8.1 8.2 5.6 ND 1.5
20 J 20 J 33 32 20 4.1 9.6

1.2 J 1.0 J 1.7 J 2.0 J 1.2 J ND 0.6 J
ND 1.7 J ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
ND ND ND ND ND ND ND
26 27 43 42 27 4.1 12

4.5 4.5 4.1 3.9 3.6 -- 6.4

-- 0.09 -- -- -- -- --

-- 0.39 -- -- -- -- --

-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --

-- -- -- -- -- -- --
-- -- -- -- -- -- --

-- -- -- -- -- -- ND
-- -- -- -- -- 0 0
-- -- -- -- -- -- 731

-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --

5.88 -- 5.85 -- 6.38 5.62 5.67
0.134 -- 0.099 -- 0.089 0.114 0.094

-- -- 0.24 -- -- -- / 1.5 0 / 0.3
13.67 -- 13.0 -- 11.2 6.57 15.32

-6.0 -- 42 -- 90 144 161
0 -- 0 -- 0 0.3 0

Upgradient Monitoring Well
SA-PZ-138I                                                                                          

(48.5-53.5 ft bgs)

7/8/2010
7/8/2010

(duplicate) 10/12/2010
10/12/2010
(duplicate) 12/15/2010 3/8/2011 6/21/2011
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Purpose / Notes

Location

Sample Date

VOCs (µg/L)

1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --

DCA/TCA Ratio --

CA/DCA Ratio --

CA/TCA Ratio --

Dissolved Gases (µg/L)

Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)

Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)

Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)

Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters

pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 

MCLs (1)

220 170 J 260 340 320 300 250 2.3 J 0.92 J 1.3 J ND ND ND
980 970 1,100 1,200 1,500 1,500 1,100 17 7.6 9.2 6.5 5.9 J 4.6
65 60 J 63 86 100 85 65 0.94 J ND ND ND ND ND

210 230 320 240 250 280 150 1.8 J ND ND ND ND ND
3.4 J 4.4 J ND 2.6 ND ND 1.6 ND ND ND ND ND ND
13 J 16 J ND 7.2 ND ND ND ND ND ND ND ND ND

3.1 J 4.0 J ND 1.6 ND ND ND ND ND ND ND ND ND
6.4 J 6.3 J ND 3.7 ND ND 1.9 ND ND ND ND ND ND
6.5 J 11 ND 8.2 ND ND 2.5 ND ND ND ND ND ND
5.7 J 14 J ND 9.9 ND ND 4.8 ND ND ND ND ND ND
ND 1.1 J ND 0.55 J ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND ND

1475 1430 1743 1866 2170 2165 1565 22 9 10.5 6.5 5.9 4.6

4.5 4.2 4.2 3.5 4.7 5.0 4.4 7.4 8.3 7.1 -- -- --

0.21 0.24 0.29 0.20 0.17 0.19 0.14 0.11 -- -- -- -- --

0.95 1.35 1.23 0.71 0.78 0.93 0.60 0.78 -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- ND ND -- -- -- -- -- -- 40.7 J
-- -- -- 0 -- -- -- -- -- -- 0 -- --
-- -- -- -- 5,220 5,260 -- -- -- -- -- -- 172

-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

6.12 5.93 5.97 5.74 6.98 -- 6.15 5.28 6.15 5.53 5.71 5.58 6.47
0.190 0.146 0.139 0.181 0.135 -- 0.153 0.099 0.101 0.087 0.108 0.126 0.083
1.67 0.23 -- -- / 1.0 0 / 0.8 -- -- / 1.0 0 0 0 -- / 0.6 1.52 0 / 0.8

14.27 13.1 11.0 6.31 15.49 -- 13.96 13.67 15.84 11.07 6.68 12.26 12.67
62 127 120 130 82 -- 50 137 183 -1 127 144 66

0.45 0 0.24 0.31 0 -- 0 1.29 0.08 0 0.29 0.5 20

SA-PZ-138I1                                                                                        
(37-42 ft bgs)

Upgradient Monitoring Well

9/20/20117/6/2010 10/12/2010 12/15/2010 7/8/2010 10/12/2010 12/15/20103/8/2011 6/10/20113/8/2011 6/20/2011

Cross-gradient Reference Well
SA-PZ-139I                                                                           

(42.5-47.5 ft bgs)

6/21/2011 (3) 6/21/2011 (3)       

(duplicate)
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Purpose / Notes

Location

Sample Date

VOCs (µg/L)

1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --

DCA/TCA Ratio --

CA/DCA Ratio --

CA/TCA Ratio --

Dissolved Gases (µg/L)

Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)

Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)

Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)

Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters

pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 

MCLs (1)

6.6 ND ND ND ND 110 36 35 32 36 J 39 J ND
40 3.6 J 6.7 18 12 J 490 180 170 190 310 310 390

2.6 J ND 0.82 J 1.7 1.3 J 33 14 13 13 20 J 22 J 24
9.8 ND 10 18 14 J 99 91 91 140 220 220 260
ND ND ND ND ND 1.1 J 1.3 J 1.2 J 1.6 J 2.1 J 2.3 J ND
5.4 4.7 J 13 28 12 J ND 11 11 22 23 J 26 J ND
1.1 J 1.0 J 2.7 J 6.0 2.5 J ND 2.5 J 2.3 J 4.0 J 5.3 J 5.8 J ND
1.6 J 1.2 J 3.0 J 7.8 3.2 J ND 3.6 J 3.6 J 5.8 J 6.9 J 7.5 J ND

0.42 J ND 0.39 J 1.8 ND ND 0.49 J 0.47 J 1.1 J 2.5 J 2.7 J ND
ND ND ND 1.9 ND ND 1.8 J 1.8 J ND 9.6 J 11 J ND
1.3 J ND ND 5.1 1.5 J ND ND ND ND 2.7 J 3.0 J ND
ND ND ND ND ND ND ND ND ND ND ND ND
59 4 18 38 27 732 321 309 375 586 591 674

6.1 -- -- -- -- 4.5 5.0 4.9 5.9 8.6 7.9 --

0.25 -- 1.5 1.0 0.9 0.20 0.15 1.9 1.4 0.71 0.71 0.67

1.48 -- -- -- -- 0.90 2.53 2.60 4.38 6.11 5.64 --

-- -- -- -- -- 110 140 D 300 D 210 D 402 D 320 D 344
-- -- -- -- -- ND ND ND ND ND ND ND
-- -- -- -- -- ND ND ND ND ND ND ND

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- 112 1,500 1,010 1,020 1,170 214 J 225 J 612
-- -- -- 200 -- -- -- -- -- 400 400 --
-- -- -- -- 1,630 4,680 5,460 5,550 5,580 5,460 5,750 5,270

-- -- -- -- -- -- -- -- -- -- -- ND
-- -- -- -- -- -- -- -- -- -- -- ND
-- -- -- -- -- -- -- -- -- -- -- 5.02
-- -- -- -- -- -- -- -- -- -- -- ND
-- -- -- -- -- 1.5 1.1 1.33 1.31 J 2.6 J 3.2 J 2.1

5.83 5.96 6.70 5.78 6.69 6.38 6.10 -- 5.90 5.66 -- 6.42
0.103 0.09 0.079 0.102 0.063 0.174 0.127 -- 0.123 0.161 -- 0.123

0 0.3 -- -- / 1.0 0 / 0.8 -- 0.39 -- 0 -- / 1.0 -- 0 / 1.2
13.78 13.5 11.3 6.98 12.66 14.65 13.2 -- 10.78 7.03 -- 12.54

42 71 69 98 18 -124 -16 -- -95 109 -- -51
0 0 0.74 0.28 31.4 0.84 0 -- 0.03 0.82 -- 0

Injection/Extraction Well
SA-PZ-151I1                                                                                        
(34-39 ft bgs)

7/7/2010 6/22/2011 (3)3/8/2011
3/8/2011  

(duplicate)10/12/2010
10/12/2010
(duplicate)7/8/2010 10/12/2010 3/8/2011 6/20/2011

Upgradient Monitoring Well

12/15/2010

SA-PZ-149I1                                                            
(32-37 ft bgs)

12/15/2010
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Purpose / Notes

Location

Sample Date

VOCs (µg/L)

1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --

DCA/TCA Ratio --

CA/DCA Ratio --

CA/TCA Ratio --

Dissolved Gases (µg/L)

Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)

Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)

Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)

Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters

pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 

MCLs (1)

38 36 15 16 19 7.8 46 15 17 21 31 J 9.7
150 150 65 70 70 43 180 65 75 71 280 J 45
12 11 3.7 J 3.4 J 5.4 2.4 13 4.2 J 4.1 J 5.2 17 J 3.4
17 19 ND ND 7.5 2.2 24 5.7 7.6 3.3 200 J 3.4 J

0.33 J 0.31 J ND ND ND ND 0.43 J ND ND ND 1.7 J ND
0.31 J ND ND ND ND ND ND ND ND ND 6.6 J ND
ND ND ND ND ND ND ND ND ND ND 1.4 J ND
ND 0.4 J ND ND ND ND ND ND ND ND 1.9 J ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND 5 J 0.85 J
ND ND ND ND ND ND ND ND ND ND 0.53 J ND
ND ND ND ND ND ND ND ND ND ND ND ND
217 216 84 89.4 101.9 55.4 263 90 104 101 528 61.5

3.9 4.2 4.3 4.4 3.7 5.5 3.9 4.3 4.4 3.4 9.0 4.6

0.11 0.13 -- -- 0.11 0.05 0.13 0.09 0.10 0.05 0.71 0.08

0.45 0.53 -- -- 0.39 0.28 0.52 0.38 0.45 0.16 6.45 0.35

9 12 3.7 2.5 8.1 ND 14 2.7 12 ND -- ND
ND ND ND ND ND ND ND ND ND ND -- ND
ND ND ND ND ND ND ND ND ND ND -- ND

-- -- -- -- -- -- 0.20 J -- 1.6 -- -- ND
-- -- -- -- -- -- 50.2 -- 40.4 -- -- 544

4,320 4,230 128 J 2,080 499 J 205 275 460 J 10,600 3,090 J -- 978
-- -- -- -- 600 -- -- -- -- 2,200 -- --

302 292 571 484 340 291 293 889 1,400 533 -- 1,050

-- -- -- -- -- 2.11 0.702 -- 0.074 J -- -- 1.02
-- -- -- -- -- 0.226 ND -- ND -- -- 0.236
-- -- -- -- -- 7.42 8.31 -- 4.12 -- -- 7.48
-- -- -- -- -- ND ND -- ND -- -- ND

0.83 J 0.77 J ND ND 0.989 J 0.662 0.73 J ND 122 J 1.1 J 2.4 0.599

5.86 -- 6.18 5.73 5.69 5.69 5.57 6.20 6.05 5.69 5.97 5.31
0.118 -- 0.110 0.090 0.128 0.100 0.107 0.121 0.142 0.133 0.156 0.096

0 -- 0.68 0 -- / 1.0 0.55 / 1.0 0 0.89 0 -- / 0.8 0.37 /0.70, 0.80 1.99 / 1.0
13.47 -- 15.62 11.07 6.94 15.5 13.51 15.41 10.94 7.75 12.21 16.39

-32 -- 133 -51 88 54 73 79 -155 73 24 106
5.42 -- 0 1.69 0.56 0 1.78 0 0 0.57 0.75 0

Downgradient Monitoring Well
SA-PZ-157I                                                                           

(41-46 ft bgs)

7/8/2010 3/7/201110/11/2010 12/14/2010 6/21/2011

Injection/Extraction Well
SA-PZ-155I                                                                           

(41-46 ft bgs)
7/7/2010

(duplicate) 10/12/2010 12/15/2010 6/22/2011 5/9/20117/7/2010 3/7/2011
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Purpose / Notes

Location

Sample Date

VOCs (µg/L)

1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --

DCA/TCA Ratio --

CA/DCA Ratio --

CA/TCA Ratio --

Dissolved Gases (µg/L)

Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)

Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)

Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)

Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters

pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 

MCLs (1)

73 48 J 20 21 20 J 16 J 23 46
340 220 100 100 190 140 280 540
23 17 J 7.6 7.9 14 J 13 J 19 25
57 57 J 49 49 160 J 130 200 430

0.81 J 0.84 J ND ND 1.7 J 1.9 J ND 2.1
ND 6.1 J 7.3 7.4 26 J 37 J 26 19
ND 1.3 J 1.4 J 1.4 J 5.6 J 7.3 J 5.9 J 4.5
ND 2.3 J 2.1 J 2.2 J 7.4 J 9.8 J 7.4 J 5.9
ND ND ND ND 1.7 J 3.0 J ND ND
ND ND ND ND 9.4 J 8.6 J 6.3 J 9.6
ND ND 0.73 J ND 3.0 J 5.1 J ND 1.7
ND ND ND ND ND ND ND ND
493 342 177 177.9 384 299 522 1041

4.7 4.6 5.0 4.8 9.5 8.8 12.2 11.7

0.17 0.26 0.49 0.49 1.2 0.93 0.71 0.80

0.78 1.19 2.45 2.33 8.00 8.13 8.70 9.35

80 66 78 D 90 D 258 D -- 207 --
ND ND ND ND ND -- ND --
ND ND ND ND ND -- ND --

-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --

93.4 J 82.4 J 2,610 2,580 1,150 J -- 776 --
-- -- -- -- 1,400 -- -- --

4,430 5,210 5,540 5,510 5,580 -- 5,200 --

-- -- ND -- -- -- ND --
-- -- ND -- -- -- ND --
-- -- 6.65 -- -- -- 4.51 --
-- -- ND -- -- -- ND --

1.3 0.94 J 107 J ND 2.5 J 2.1 1.9 --

5.92 6.53 5.86 -- 5.79 6.11 5.37 5.86
0.132 0.137 0.134 -- 0.182 0.154 0.129 0.145

0 0.57 0 -- -- / 0.8 0 / 0.6 1.41 / 0.8 0.63 / 0.05
13.80 15.34 10.79 -- 7.43 12.08 15.42 13.66

71 121 -116 -- 58 42 0 51
0.09 0 0 -- 0.47 0.71 0.07 0.16

5/9/2011 6/21/20117/7/2010 3/7/201112/14/2010

Downgradient Monitoring Well
SA-PZ-157I1                                                                                                      
(33-38 ft bgs)

9/21/201110/11/2010
12/14/2010
(duplicate)
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Purpose / Notes

Location

Sample Date

VOCs (µg/L)

1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --

DCA/TCA Ratio --

CA/DCA Ratio --

CA/TCA Ratio --

Dissolved Gases (µg/L)

Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)

Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)

Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)

Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters

pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 

MCLs (1)

51 7.9 9.4 11 J 14 13 J 66 39 49 21 J 6.5 ND
230 43 42 43 J 71 63 J 340 160 200 170 110 190
15 2.6 J 2.1 J 3.0 J 5.0 4.6 J 19 12 15 12 J 8.5 15
26 ND ND 1.6 J 14 11 J 52 27 62 130 130 170

0.52 J ND ND ND ND ND 0.77 J 0.51 J 0.77 J 1.4 J 1.5 ND
ND ND ND ND ND ND ND 2.8 J 6.4 17 J 30 ND
ND ND ND ND ND ND ND 0.69 J 1.3 J 3.5 J 6.0 ND
ND ND ND ND ND ND ND 1.2 J 2.1 J 5.0 J 7.6 5.3 J
ND ND ND ND ND ND ND ND ND 4.7 J 2.2 ND
ND ND ND ND ND ND ND 1.4 J 2.0 J 6.9 J 6.6 6.8 J
ND ND ND ND ND ND ND ND 0.70 J 1.8 J 4.0 ND
ND ND ND ND ND ND ND ND ND ND ND ND
322 54 54 58.6 104 91.6 477 238 326 333 255 375

4.5 5.4 4.5 3.9 5.1 4.8 5.2 4.1 4.1 8.1 16.9 --

0.11 -- -- 0.04 0.20 0.17 0.15 0.17 0.31 0.76 1.18 0.89

0.51 -- -- 0.15 1.00 0.85 0.79 0.69 1.27 6.19 20 --

-- -- -- -- --  -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- 6,110 -- -- -- -- -- 1,370
-- -- -- 2,600 -- -- -- -- -- 2,400 -- --
-- -- -- -- -- 708 -- -- -- -- -- 5,450

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- ND -- -- -- -- -- 2.7 --

6.27 6.17 7.62 6.29 6.19 6.53 6.45 6.14 6.08 6.01 6.11 6.35
0.151 0.143 0.107 0.161 0.137 0.093 0.161 0.106 0.135 0.139 0.158 0.123
1.57 0.27 -- -- / 6.0 0 / 0.3 0 / 0.8 1.59 0.24 0 -- / 2.0 0 / 0.6 0 / 1.0

14.87 14.4 11.9 11.11 12.06 12.59 14.12 13.7 11.87 10.95 12.23 12.95
-224 -76 -55 32 -29 -76 -224 -94 -119 69 16 -30
0.56 0.30 0 0.63 2.44 83.3 1.20 0.13 0 0.83 4.15 220

7/6/2010 10/11/2010 12/13/2010 5/9/20113/7/2011 6/20/2011

Downgradient Monitoring Well
SA-PZ-158I1                                                                          
(33-38 ft bgs)

Downgradient Monitoring Well
SA-PZ-158I                                                                           

(41-46 ft bgs)

7/6/2010 10/11/2010 12/13/2010 5/9/2011 6/20/20113/7/2011



TABLE 4-3
GROUNDWATER MONITORING WELL RESULTS 

EISB PILOT TEST
NWIRP CALVERTON, NEW YORK
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Purpose / Notes

Location

Sample Date

VOCs (µg/L)

1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --

DCA/TCA Ratio --

CA/DCA Ratio --

CA/TCA Ratio --

Dissolved Gases (µg/L)

Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)

Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)

Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)

Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters

pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 

MCLs (1)

75 5.6 25 18 21 J 24 J 16 15
300 35 100 65 89 J 100 J 90 130
22 2.2 J 6.7 4.9 5.6 J 6.8 J 6.2 7.3
35 3.3 J 9.7 3.3 10 J 14 J 28 99

0.57 J ND ND ND ND ND ND 0.81 J
ND ND ND ND ND ND ND 2.3
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND 0.72 J
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND 1.2
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
432 46 141 91.2 126 145 140 251

4.0 6.3 4.0 3.6 4.2 4.2 5.6 8.7

0.12 0.09 0.10 0.05 0.11 0.14 0.31 0.76

0.47 0.59 0.39 0.18 0.48 0.58 1.75 6.60

13 29 2.4 ND -- -- -- 39
ND ND ND ND -- -- -- ND
ND ND ND ND -- -- -- ND

-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --

ND 7,990 9,680 7,440 J -- -- -- 7,910
-- -- -- 2,200 -- -- -- --

388 799 1,090 707 -- -- -- 845

-- -- -- -- -- -- -- ND
-- -- -- -- -- -- -- ND
-- -- -- -- -- -- -- 6.28
-- -- -- -- -- -- -- ND

0.69 J 116.16 4.70 J 1.5 J ND -- 1.2 1.1

5.79 6.58 7.96 6.12 5.73 6.34 6.30 7.54
0.129 0.159 0.117 0.129 0.148 0.144 0.140 0.109

-- 0 -- -- / 1.0 -- / 0.4 0 / 0.4 0 / 0.8 0 / 1.0
14.03 15.57 11.1 11.02 10.99 10.87 14.19 13.41

105 -32 -53 46 23 -1 -24 -60
0.55 0 0.69 0.85 0 0.33 4.04 0.72

7/8/2010

Downgradient Monitoring Well
SA-PZ-159I                                                                                                       

(41-46 ft bgs)

4/19/201110/12/2010 12/14/2010 3/7/2011 4/20/2011 5/9/2011 6/21/2011
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Purpose / Notes

Location

Sample Date

VOCs (µg/L)

1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --

DCA/TCA Ratio --

CA/DCA Ratio --

CA/TCA Ratio --

Dissolved Gases (µg/L)

Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)

Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)

Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)

Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters

pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 

MCLs (1)

41 44 J 38 -- 13 9 3.2 2.8
250 200 180 -- 89 J 150 59 62
18 14 J 12 -- 8.8 13 3.6 3.7
50 39 J 50 -- 87 130 66 70

0.64 J 0.52 J ND -- 0.98 J 2.5 0.91 J 0.79 J
1.7 J ND 5.4 J -- 17 68 21 22
ND ND ND -- 3.6 14 4.3 4.4
ND ND 1.9 J -- 5.0 17 6.4 6

0.29 J ND ND -- 0.63 J 7.1 2.6 2.5
ND ND ND -- 4.2 12 2.7 2.8
ND ND ND -- 2.0 9.6 3.9 3.8
ND ND ND -- ND ND ND ND
359 297 280 -- 198 302 131.8 138.5

6.1 4.5 4.7 -- 6.8 16.7 18.4 22.1

0.20 0.20 0.28 -- 0.98 0.87 1.12 1.13

1.22 0.89 1.32 6.69 14 21 25

130 J 51 D 53 D -- 195 D -- 182 J 264 J
ND ND ND -- ND -- ND ND
ND ND ND -- ND -- ND ND

2.70 -- 12.3 -- -- -- 50.2 --
649 -- 15.4 -- -- -- 6,010 --

2,610 1,180 2,370 -- 5,380 J -- 1,460 1,400
-- -- -- -- 2,600 -- -- --

4,150 6,430 6,480 -- 7,910 -- 4,690 4,560

ND -- -- ND -- -- ND ND
ND -- -- ND -- -- ND ND

4.26 -- -- 3.54 J -- -- 3.0 2.97
ND -- -- ND -- -- ND ND
1.3 43.69 31.3 J -- 26 J 1.9 1.7 1.6

6.67 6.54 7.37 5.85 5.84 6.13 7.30 --
0.162 0.148 0.123 0.140 0.183 0.149 0.110 --

-- 0.45 -- 0 -- / 0.6 0 / 0.5 0 / 1.0 --
13.78 15.72 11.2 11.31 10.55 14.07 13.09 --
-398 22 -9 -13 119 44 -18 --

0 0 1.51 2.00 0.8 0.35 0.87 --

5/9/20117/8/2010 12/14/2010 6/21/2011
6/21/2011 
(duplicate)

Downgradient Monitoring Well
SA-PZ-159I1                                                                                                      
(33-38 ft bgs)

12/16/2010 3/8/201110/12/2010
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Purpose / Notes

Location

Sample Date

VOCs (µg/L)

1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --

DCA/TCA Ratio --

CA/DCA Ratio --

CA/TCA Ratio --

Dissolved Gases (µg/L)

Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)

Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)

Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)

Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters

pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 

MCLs (1)

53 37 41 -- 30 J 14 43 40 J 39 47 16
210 150 J 160 -- 130 85 250 200 180 210 190
17 11 11 -- 9.3 J 4.8 17 15 J 13 17 13
26 13 J 21 -- 11 J 6 34 42 J 33 55 140

0.48 J ND ND -- ND ND 0.5 J 0.51 J ND 0.82 J ND
ND ND ND -- ND ND ND ND ND 5.2 ND
ND ND ND -- ND ND ND ND ND 1.2 ND
ND ND ND -- ND ND ND ND ND 2.2 5.2 J
ND ND ND -- ND ND ND ND ND ND ND
1.9 J ND ND -- 0.63 J ND ND ND ND 2.7 ND
ND ND ND -- ND ND ND ND ND 0.66 J ND
4.5 J ND ND -- ND ND ND ND ND ND ND
306 211 233 -- 180 110 344 297 265 329 359

4.0 4.1 3.9 -- 4.3 6.1 5.8 5.0 4.6 4.5 12

0.12 0.09 0.13 -- 0.08 0.07 0.14 0.21 0.18 0.26 0.74

0.49 0.35 0.51 0.37 0.43 0.79 1.05 0.85 1.17 8.75

0.6 6.4 15 -- 4.2 ND -- -- -- -- --
ND ND ND -- ND ND -- -- -- -- --
ND ND ND -- ND ND -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --

1,520 38.7 J -- 3,340 8,060 J 11,800 -- -- -- -- 2,300
-- -- -- -- 2,600 -- -- -- -- 2,200 --

571 516 -- 662 1,070 660 -- -- -- -- 3,900

-- -- -- -- -- ND -- -- -- -- --
-- -- -- -- -- ND -- -- -- -- --
-- -- -- -- -- 7.6 -- -- -- -- --
-- -- -- -- -- ND -- -- -- -- --

0.81 J ND 16.8 -- 2.8 J 1.1 -- -- -- -- --

6.05 5.78 7.42 5.88 6.36 7.74 6.17 6.15 6.06 6.08 5.70
0.133 0.093 0.106 0.118 0.155 0.119 0.115 0.110 0.124 0.157 0.106

-- 0.38 -- 0 -- / 0.3 0 / 1.0 1.71 0.24 0 -- / 0.6 0.54 / 0.4
14.10 13.0 11.8 10.87 10.8 13.26 13.97 13.0 11.56 11.03 15.3
-111 151 -51 -18 49 -114 64 109 -75 78 -20
3.04 0.31 0 1.98 0.82 0.71 1.56 0 0.33 0.85 0.27

 Downgradient Monitoring Well 
SA-PZ-160I                                                                           

(41-46 ft bgs)

10/12/2010 12/13/2010 12/16/2010 6/21/20113/8/2011 6/21/2011

Downgradient Monitoring Well

10/12/2010 12/13/2010

SA-PZ-160I1                                                            
(33-38 ft bgs)

3/8/20117/6/20107/7/2010
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Purpose / Notes

Location

Sample Date

VOCs (µg/L)

1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --

DCA/TCA Ratio --

CA/DCA Ratio --

CA/TCA Ratio --

Dissolved Gases (µg/L)

Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)

Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)

Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)

Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters

pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 

MCLs (1)

100 18 16 26 30 35 J 6.5 6.6 ND 60 19
530 110 97 140 140 290 J 88 83 160 420 190
31 6.9 5.9 10 10 13 J 5.9 5.6 13 25 11
51 9.5 8 9.5 11 16 J 8 8.2 130 230 110

ND ND ND ND ND ND ND ND ND 1.6 1.1
ND ND ND ND ND ND ND ND ND 5.2 2.9
ND ND ND ND ND ND ND ND ND 1.3 0.64 J
ND ND ND ND ND ND ND ND ND 2 1.2
ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND 8.6 4.3
ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND
712 144 127 186 191 354 108.4 103.4 303 735 330

5.3 6.1 6.1 5.4 4.7 8.3 13.5 12.6 -- 7.0 10

0.10 0.09 0.08 0.07 0.08 0.06 0.09 0.10 0.81 0.55 0.58

0.51 0.53 0.50 0.37 0.37 0.46 1.23 1.24 -- 3.83 5.79

-- -- -- -- -- -- -- -- 180 -- --
-- -- -- -- -- -- -- -- ND -- --
-- -- -- -- -- -- -- -- ND -- --

-- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- 11,800 -- -- 1,400 -- --
-- -- -- 0 0 -- -- -- -- -- --
-- -- -- -- -- 2,770 -- -- 5,000 -- --

-- -- -- -- -- -- -- -- 1.13 -- --
-- -- -- -- -- -- -- -- ND -- --
-- -- -- -- -- -- -- -- 5.21 -- --
-- -- -- -- -- -- -- -- ND -- --
-- -- -- -- -- -- -- -- 1.6 -- --

5.65 6.07 5.14 5.72 -- 6.76 6.49 -- 5.99 6.17 5.87
0.129 0.124 0.090 0.114 -- 0.182 0.296 -- 0.136 0.140 0.171

0 0 -- -- / 1.0 -- 0 / 0.2 0.75 / 0.0 -- 0.98 / 1.0 0.41 / 0.20 2.99
13.99 14.82 9.5 10.99 -- 12.8 14.75 -- 15.6 13.88 13.91

4 168 142 128 -- -110 -61 -- 14 135 29
7.1 0 0 0.52 -- 58.7 1.84 -- 2.23 0.10 247

Downgradient Monitoring Well 
SA-PZ-161I                                                                                                       

(41-46 ft bgs)

9/19/2011
9/19/2011      
(duplicate)

SA-PZ-408                   
(37-42 ft bgs)

9/20/2011

Upgradient Monitoring Well
SA-TW-408 (4)    

(38-42 ft bgs)

6/10/20116/21/2011 6/22/20113/8/2011
3/8/2011 

(duplicate)7/7/2010 10/12/2010 12/14/2010



TABLE 4-3
GROUNDWATER MONITORING WELL RESULTS 

EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

PAGE 14 OF 15

Purpose / Notes

Location

Sample Date

VOCs (µg/L)

1,1,1-Trichloroethane (TCA) 5
1,1-Dichloroethane (DCA) 5
1,1-Dichloroethene (DCE) 5
Chloroethane (CA) 5
Benzene 5
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50

Total Target VOCs (TCA, DCA, DCE, CA) --

DCA/TCA Ratio --

CA/DCA Ratio --

CA/TCA Ratio --

Dissolved Gases (µg/L)

Methane none
Ethane none
Ethene none

Dechlorinating Bacteria (cells/mL)

Dehalococcoides sp. none
Dehalobacter sp. none

Metals (µg/L)

Iron 300 (2)

Fe2+ (Ferrous Iron) none
Manganese 300 (2)

Wet Chemistry (mg/L)

Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide none
TOC none

Water Quality Parameters

pH none
Specific Conductivity (mS/cm) none
Dissolved Oxygen (mg/L) none
Temperature (ºC) none
Oxygen Reduction Potential (mV) none
Turbidity (NTU) none

NYSDOH 

MCLs (1)

94 61 1.2 J 1.1 8.1 4.1
470 270 J 9.1 J 9.3 93 71
27 20 ND ND 5.6 3.8
63 29 ND ND 26 8.5

1.0 ND ND ND ND ND
13 3.8 J ND ND ND ND

3.0 ND ND ND ND ND
3.0 ND ND ND ND ND
1.0 ND ND ND ND ND
4.0 2.7 J ND ND ND ND
1.0 ND ND ND ND ND
ND ND ND ND ND ND
654 380 10.3 10.4 132.7 87.4

5.0 4.4 7.6 8.5 11.5 17.3

0.13 0.11 -- -- 0.28 0.12

0.67 0.48 -- -- 3.21 2.07

-- 35 15 15 6.1 J --
-- ND ND ND ND --
-- -- -- -- -- --

-- -- -- -- -- --
-- -- -- -- -- --

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

6.36 5.16 5.89 -- 5.79 6.06
0.113 0.083 0.079 -- 0.096 0.098
0.44 0.19 0.25 -- -- /0.7 0.61 / 0.60
13.6 13.07 13.0 -- 6.09 13.85

82 42 119 -- 79 60
1.35 0 0 -- 1.44 0

Cross-gradient Reference Well
SA-MW-127I                                                                          
(36-46 ft bgs)

9/22/20119/3/2009 9/16/2010
9/16/2010 
(duplicate) 3/10/20117/30/2008
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Shading indicates exceedance of the NYSDOH MCL
ft bgs - feet below ground surface
J qualifier - Estimated Value
ND - Not detected
1.  New York State (NYS) Department of Health (NYSDOH) Maximum Contaminant Level (MCL).  10 NYCRR, Part 5, Subpart 5-1 Public Water Systems, Tables 1 through 3. http://www.health.ny.gov/�regulations/nycrr/title_10/part_5/sub
2.  If iron and manganese are present, the total concentration of both should not exceed 500 µg/L.
3. Samples were diluted such that the concentrations of select chemicals (e.g., benzene, trichlorobenzenes and other aromatic compounds) may not have been detected at or above this limit and therefore were labeled as non-detects.
4. Vertical profile boring SA-TW-408 is located at a comparable screen depth (38-42 ft bgs) as SA-PZ-408, and is presented here to show a representative sample of the aquifer at this location and depth.
-- / 0.6 = DO probe reading/ field test kit reading
-- = Not Analyzed.



TABLE 4-4
TAL METALS RESULTS IN GROUNDWATER

EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

PAGE 1 OF 2

Purpose / Notes

Location

Sample Date

Metals (µg/L)

Arsenic 10
150 

(dissolved) *
3.1 

(Arsenic V)
ND 7.03 J ND ND 12.1 ND 2.97 J ND 5.32 J 3.63 J ND

Barium 2,000 none 4 18 J 30.6 J ND 20.1 J 22.7 J ND 25.5 J ND 21.4 J 21.5 J ND

Calcium none none none 14,900 15,700 16,000 6,640 5,830 6,810 9,500 6,420 14,800 14,800 15,900

Chromium 100
11 

(dissolved, 
hexavalent) *

none 1.9 J 0.765 J ND 2 J 0.868 J ND ND ND ND 1.08 J 2.37 J

Copper none none (3) none ND ND ND ND ND ND ND ND ND ND ND

Iron 300 (1) none none 1,500 1,170 612 4,320 2,080 205 10,600 978 2,610 2,580 776

Magnesium none none none 972 J 987 J 1,100 1,730 J 1,800 J 1,820 2,730 J 1,440 1,150 J 1,140 J 1,130

Manganese 300 (1) none 120 4,680 5,580 5,270 302 484 291 1,400 1,050 5,540 5,510 5,200

Mercury 2
0.0007 

(dissolved)
<0.23 ND ND ND ND ND ND ND ND ND ND 0.42 J

Nickel none none (3) none 3.3 J ND ND 4.5 J 3.58 J ND ND ND ND ND ND

Potassium none none none 1,910 J 3,100 J 3,080 ND 930 J 935 J 1,170 J 1,420 2,520 J 2,530 J 2,820

Selenium 50
4.6              

(dissolved)
none ND ND ND ND ND ND ND ND 2.21 J ND ND

Silver 100
0.1              

(ionic)
0.36 ND 1.42 J ND ND ND ND ND ND ND ND ND

Sodium none (2) none none 7,930 8,170 6,460 9,320 9,940 8,830 10,300 9,530 7,920 7,740 5,990

Vanadium none 14 * 20 ND ND ND ND 1.77 J ND ND 8.39 J ND ND ND

Zinc 5,000 none (3) none ND ND 11.7 J ND ND ND 10.8 J 7.12 J ND ND ND

NOTES

Shading indicates exceedance of the NYSDOH MCL

J qualifier - Estimated Value

ND - Not detected at or above reporting limit

-- = Not Analyzed.

ft bgs = feet below ground surface

NYS
MCL

NYS "Class C" 
Surface Water 

Quality Standard

ORNL 
Surface 
Water 

Benchmark

Injection Injection & Extraction

12/15/2010 6/22/2011 6/21/2011

SA-PZ-151I1                                
(34-39 ft bgs)

SA-PZ-155I                                 
(41-46 ft bgs)

7/7/2010 12/15/2010 6/22/2011 7/7/2010 12/14/2010

Oak Ridge National Laboratory (ORNL) (surface water) - Table 1 (secondary chronic 
values), Toxilogical Benchmarks for Screening Potential Contaminants of Concern for 
Effects on Aquatic Biota: 1996 Revision (Suter and Tsao, 1996).   
http://www.esd.ornl.gov/programs/ecorisk/documents/tm96r2.pdf.

1.  If iron and manganese are present, the total concentration of both should not exceed 
500 µg/L.

2.  Water containing more than 20 mg/L of sodium should not be used for drinking by 
people on severely restricted sodium diets. Water containing more than 270 mg/L of 
sodium should not be used for drinking by people on moderately restricted sodium diets.

3.  6 NYCRR Part 703, Section 703.5(f), Table 1 expresses values in terms of (as 
related to) hardness.

New York State (NYS) Maximum Contaminant Level (MCL).  10 NYCRR, Part 5, 
Subpart 5-1 Public Water Systems, Tables 1 through 3. 
http://www.health.ny.gov/regulations/nycrr/title_10/part_5/subpart_5-
1_tables.htm#table1.

New York State (NYS) Surface Water Standard (6 NYCRR Part 703, Section 703.5[f], 
Table 1). Peconic River is Class C Surface Water .  
http://www.dec.ny.gov/regs/4590.html.
* Standard relates to aquatic (chronic).

12/14/2010
12/14/2010
(duplicate)

6/21/2011

Monitoring 

SA-PZ-157I                   
(41-46 ft bgs)

Monitoring 

SA-PZ-157I1                                
(33-38 ft bgs)



TABLE 4-4
TAL METALS RESULTS IN GROUNDWATER

EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

PAGE 2 OF 2

Purpose / Notes

Location

Sample Date

Metals (µg/L)

Arsenic 10
150 

(dissolved) *
3.1 

(Arsenic V)
Barium 2,000 none 4

Calcium none none none

Chromium 100
11 

(dissolved, 
hexavalent) *

none

Copper none none (3) none

Iron 300 (1) none none

Magnesium none none none

Manganese 300 (1) none 120

Mercury 2
0.0007 

(dissolved)
<0.23

Nickel none none (3) none

Potassium none none none

Selenium 50
4.6              

(dissolved)
none

Silver 100
0.1              

(ionic)
0.36

Sodium none (2) none none

Vanadium none 14 * 20

Zinc 5,000 none (3) none

NOTES

Shading indicates exceedance of the NYSDOH MCL

J qualifier - Estimated Value

ND - Not detected at or above reporting limit

-- = Not Analyzed.

ft bgs = feet below ground surface

NYS
MCL

NYS "Class C" 
Surface Water 

Quality Standard

ORNL 
Surface 
Water 

Benchmark

Oak Ridge National Laboratory (ORNL) (surface water) - Table 1 (secondary chronic 
values), Toxilogical Benchmarks for Screening Potential Contaminants of Concern for 
Effects on Aquatic Biota: 1996 Revision (Suter and Tsao, 1996).   
http://www.esd.ornl.gov/programs/ecorisk/documents/tm96r2.pdf.

1.  If iron and manganese are present, the total concentration of both should not exceed 
500 µg/L.

2.  Water containing more than 20 mg/L of sodium should not be used for drinking by 
people on severely restricted sodium diets. Water containing more than 270 mg/L of 
sodium should not be used for drinking by people on moderately restricted sodium diets.

3.  6 NYCRR Part 703, Section 703.5(f), Table 1 expresses values in terms of (as 
related to) hardness.

New York State (NYS) Maximum Contaminant Level (MCL).  10 NYCRR, Part 5, 
Subpart 5-1 Public Water Systems, Tables 1 through 3. 
http://www.health.ny.gov/regulations/nycrr/title_10/part_5/subpart_5-
1_tables.htm#table1.

New York State (NYS) Surface Water Standard (6 NYCRR Part 703, Section 703.5[f], 
Table 1). Peconic River is Class C Surface Water .  
http://www.dec.ny.gov/regs/4590.html.
* Standard relates to aquatic (chronic).

ND 13.9 11.9 3.43 J ND ND 7.42 J 19.4 ND

20.8 J 24.7 J ND 21.8 J ND ND 28.5 J ND ND

6,810 7,670 7,100 16,800 15,100 13,300 8,360 8,350 14,900

ND 1.06 J ND 1.43 J ND ND ND ND ND

ND ND ND ND ND ND 12.8 ND ND

ND 9,680 7,910 2,370 1,460 1,400 3,340 11,800 1,400

2,190 J 2,800 J 2,040 1,180 J 1,120 1,020 2,220 J 1,890 988 J

388 1,090 845 6,480 J 4,690 4,560 662 660 5,000

ND ND ND ND ND ND ND 0.7 J ND

ND 1.1 J ND 0.91 J ND ND ND ND ND

ND 972 J 1,160 2,710 J 2,370 2,300 1,190 J 971 J 2,920

ND ND ND 2.17 J ND ND ND ND ND

ND ND ND ND ND ND ND ND ND

9,980 10,500 8,520 7,240 5,400 6,190 9,780 9,000 7,570

ND ND ND ND ND ND ND ND ND

ND ND ND ND 6.87 J ND ND ND 6.85 J

Monitoring 

SA-PZ-159I                                 
(42-47 ft bgs)

6/22/2011

Upgradient

SA-PZ-408     
(37-42 ft bgs)

12/16/2010 6/21/201112/14/2010 6/21/2011
6/21/2011 
(duplicate)

7/8/2010 12/14/2010 6/21/2011

Monitoring 

SA-PZ-159I1                                
(34-39 ft bgs)

Monitoring 

SA-PZ-160I                   
(42-47 ft bgs)
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Aerial photographs provided by the NYS GIS Clearinghouse, March -May 2007.
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Aerial photographs provided by the NYS GIS Clearinghouse, March -May 2007.
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Enhanced Biodegradation Pilot Study
Chlorinated Volatile Organic Compounds

Southern Area
NWIRP Calverton

Calverton, New York

4-1

NOTES:
ND-NON-DETECT
J-ESTMATED VALUE
µg/L-MICROGRAMS PER LITER
BOLDED VALUES ARE GREATER 
THAN OR EQUAL TOO NYSDOH MCLs

SA-PZ-138I           (48.5 - 53.5 ft bgs)
          July       July       Oct      Dec       Dec       Mar    June 
         2010     2010     2010     2010     2010     2011    2011
                      (DUP)                             (DUP)
TCA   4.4 J     4.4 J      8.1        8.2        5.6       ND     1.5  
DCA   20 J      20 J      33          32         20       4.1      9.6
DCE   1.2 J     1.0 J     1.7 J     2.0 J     1.2 J     ND     0.6
CA      ND       1.7 J      ND        ND       ND       ND     ND

SA-PZ-138I1   (37 - 42 ft bgs)
          July       Oct      Dec        Mar       June     June  Sept
         2010     2010     2010     2011      2011     2011   2011
                                                                          (DUP)
TCA   220       170 J   260        340        320       300    250
DCA   980       970     1,100   1,200 D  1,500    1,500   1,100
DCE   65         60 J     63          86         100        85     65
CA      210       230     320        240        250       280    150

SA-PZ-155I    ( 41 - 46 ft bgs)
          July       July       Oct      Dec      Mar    June
         2010     2010     2010     2010   2011   2011
                      (DUP)                        
TCA   38          36        15          16       19      7.8
DCA   150       150       65          70       70      43
DCE   12         11        3.7 J      3.4 J    5.4     2.4
CA      17         19        ND         ND      7.5     2.2

SA-PZ-157I   (41 - 46 ft bgs)
          July       Oct       Dec       Mar    May   June
         2010     2010     2010     2011   2011   2011
TCA   46         15         17         21     31 J     9.7
DCA   180       65         75         71    280 J   45
DCE   13      4.2 J        4.1 J     5.2    17 J     3.4
CA      24        5.7        7.6        3.3    200 J   3.4 J

SA-PZ-157I1        (33 - 38 ft bgs)   
          July       Oct      Dec       Dec     Mar    May   June    Sept
         2010     2010     2010     2010   2011  2011   2011   2011
                                               (DUP)
TCA   73          48 J       20        21       26    16 J     23      46 
DCA   340        220       100      100    190    140     280    540
DCE   23          17 J      7.6       7.9       14    13 J     19      25
CA      57          57 J      49         49     160    130     200    430

SA-PZ-136   (44 - 49 ft bgs)
                                             9th      20th 3rd AM  3rd PM 4th
          Mar       Dec     Mar   June   June    Aug    Aug     Aug    Sept
         2010     2010    2011  2011   2011   2011   2011   2011    2011
TCA   ND        ND      ND     ND     ND      14       12       23       ND
DCA  1.5 J      1.5 J    1.8     ND     1.5     110      100    130      1.7
DCE   ND        ND      ND    ND      ND     6.4      5.3     8.6       ND
CA      ND        ND      ND    ND     ND      9.3      8.6      12       ND

SA-PZ-158I   (41 - 46 ft bgs)
          July       Oct      Dec       Mar    May    June
         2010     2010     2010     2011  2011   2011
TCA   51         7.9        9.4        11      14     13 J
DCA   230       43         42         43      71     68 J
DCE   15       2.6 J      2.1 J      3.0      5      4.6 J
CA      26        ND        ND        1.6     14     11 J

SA-PZ-158I1  (33 - 38 ft bgs)
          July       Oct      Dec      Mar    May    June
         2010     2010     2010   2011   2011   2011
TCA   66         39         49       21      6.5      ND
DCA   340      160      200      140    110     190
DCE   19         12        15       12       8.5     15
CA      52         27        62      130     130    170

SA-PZ-135 (41.5 - 46 ft bgs)
                                              9th      20th    3rd PM  3rd AM 4th
          Mar       Dec     Mar    June    June     Aug    Aug     Aug     Sept
         2010     2010    2011   2011   2011    2011   2011   2011     2011
TCA    70         12       7.3     5.6      4.6        6.3     0.52      4          14
DCA   260        54       34       35       27        31        19      29         53 
DCE   22       3.3 J      2.6     2.8      1.9        2         1.1     1.8        3.5
CA      15 J      5.4      1.2      1.8    2.1        ND       ND     1.3        2.8

SA-PZ-161I   (41 - 46 ft bgs)
          July       Oct      Dec      Mar      Mar     June    Sept     Sept
         2010     2010     2010    2011    2011    2011    2011    2011
                                                          (DUP)                        (DUP)
TCA   100         18        16       26        30      35 J      6.5      6.6
DCA   530         110       97     140      140    290 J      88      83
DCE   31           6.9       5.9      10        10      13 J      5.9      5.6
CA      51           9.5        8       9.5        11      16 J       8        8.2

SA-PZ-133I           (42 - 47 ft bgs)
                                                                                     9th       21st
          Mar       July       Oct      Dec       Dec      Mar    June    June    Sept
         2010     2010     2010     2010     2010    2011   2011    2011    2011
                                                            (DUP)
TCA    120        24        14       18          17         11     9.5      10 J      4.2
DCA    460       130       98       130       130       63      76      90 J      31
DCE    41         7.8      4.9 J     6.9         6.7       3.9     4.3     4.2 J      2
CA       67         9.6       17       33          34         5.2     6.7     7.4 J      1.9

SA-PZ-133I1 (35 - 40 ft bgs)
                      9th     21st
          Mar     June   June    Sept
         2010    2011   2011   2011
TCA    2 J       22 J    14     5.8
DCA   26       120     170    100
DCE  1.6 J    13 J    8.3      6.4
CA     4.9 J    22 J     15      11

SA-PZ-139   (42.5 - 47.5 ft bgs)
                                                          9th      20th
          July       Oct      Dec      Mar    June   June
         2010     2010     2010    2011  2011    2011
TCA   2.3 J    0.92 J   1.3 J     ND     ND      ND
DCA   17         7.6       9.2       6.5      5.9 J   4.6
DCE   0.94     ND       ND       ND     ND      ND
CA      1.8 J    ND       ND       ND     ND      ND

SA-PZ-160I    (42 - 47 ft bgs)
          July       Oct      Dec      Mar      June
         2010     2010     2010    2011    2011
TCA   53         37         41        30       14
DCA   210      150 J    160     130       85
DCE   17         11         11       9.3       4.8
CA      26         13 J      21        11        6

SA-PZ-160I1    (42 - 47 ft bgs)
          July       Oct      Dec      Mar    June
         2010     2010     2010    2011   2011
TCA   43         40 J        39      47       16
DCA   250      200        180    210      190
DCE   17         15 J       13      17        13
CA      34         42 J       33      55      140

SA-PZ-159I   (42 - 47 ft bgs)
          July       Oct      Dec       Mar     April     April     May    June
         2010     2010     2010     2011   2011    2011    2011    2011
                                                                      (DUP)
TCA    75         5.6        25       18       21 J     24 J      16      15
DCA   300       35         100      65       89 J    100 J     90    130
DCE   22        2.2 J      6.7      4.9       5.6 J     6.8 J    6.2     7.3
CA      35        3.3 J      9.7      3.3       10 J     14 J       28      99

SA-PZ-159I1    (34 - 39 ft bgs)
          July       Oct      Dec        Mar     May     June    June
         2010     2010     2010      2011   2011    2011    2011
                                                                                   (DUP)
TCA    41         44 J       38        13        9        3.2       2.8
DCA   250       200        180       89     150       59        62
DCE   18         14 J       12         8.8     13       3.6       3.7
CA      50         39 J       50         87      130      66       70

SA-PZ-151I1   (34 - 39 ft bgs)
          July       Oct       Oct      Dec        Mar      Mar     June
         2010     2010     2010     2010     2011    2011    2011
                                  (DUP)                            (DUP)  
TCA   110         36        35          32        36        39      ND
DCA   490       180       170        190     310      310      390
DCE   33           14        13          13       20        22       24 
CA      99          91         91         140     220      220     260

SA-PZ-149I1    (32 - 37 ft bgs)
          July       Oct      Dec      Mar   June
         2010     2010     2010   2011  2011
TCA   6.6        ND        ND      ND    12 J
DCA   40        3.6 J      6.7       18    1.3 J
DCE   2.6 J    ND        0.82 J   1.7   14 J
CA      9.8       ND        10        18     ND

A

A'

SA-PZ-408                    SA-TW-408 
(37 - 42 ft bgs)              (38 - 42 ft bgs)
         June       Sept             June
         2011      2011              2011
TCA   ND        60                  19 
DCA   160      420                190
DCE   13         25                   11
CA     130       230                110

SA-PZ-137 
(49 - 54 ft bgs)
          Mar    June    Sept
         2011   2011   2011
TCA   ND      ND     ND
DCA   ND     1.2      1.2
DCE   ND      ND     ND
CA      ND     ND     ND

SA-MW-127I    (36 - 46 ft bgs)
          Sept      Sept     Sept     Mar    Sept
         2009     2010     2010    2011    2011
                                  (DUP)
TCA     61     1.2 J      1.1       8.1      4.1
DCA   270 J  9.1 J     9.3       93       71
DCE    20       ND       ND       5.6      3.8
CA       29       ND      ND        26      8.5
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Enhanced Biodegradation Pilot Study
Iron, Manganese, and TOC

Southern Area
NWIRP Calverton

Calverton, New York

4-2

NOTES:
ND-NON-DETECT
NS-NOT SAMPLED
J-ESTMATED VALUE
µg/L-MICROGRAMS PER LITER
BOLDED VALUES ARE GREATER 
THAN OR EQUAL TOO NYSDOH MCLs

SA-PZ-155I    (41 - 46 ft bgs)
                       July       July       Oct      Dec     Mar     June
                      2010     2010     2010     2010   2011     2011
                                  (DUP)                        
Metals (µg/L)
Iron               4,320    4,230    128 J    2,080    499 J    205
Manganese    302       292      571        484      340      291
Arsenic           ND        NS      NS       12.1       NS       ND
Wet Chemistry (mg/L)
TOC              0.83 J     0.77 J  ND     ND   0.989 J   0.662

SA-PZ-157I   (41 - 46 ft bgs)
                            July       Oct      Dec       Mar        June
                          2010     2010     2010      2011       2011
Metals (µg/L)
Iron                     275      460 J   10,600    3,090 J    978
Manganese        293      889       1,400      533       1,050
Arsenic               NS       NS         2.97 J     NS        ND
Wet Chemistry (mg/L)
TOC                   0.73 J    ND       122 J      1.1 J    0.599

SA-PZ-157I1   (33 - 38 ft bgs)
                      July       Oct      Dec       Dec       Mar      June
                     2010     2010     2010     2010      2011    2011
                                                           (DUP)
Metals (µg/L)
Iron              93.4 J    82.4 J   2,610    2,580     1,570 J    776 
Manganese 4,430     5,210    5,540    5,510     5,580    5,200     
Arsenic           NS         NS     5.32 J    3.63 J       NS        ND
Wet Chemistry (mg/L)
TOC              1.3       0.94 J     107 J     ND       2.5 J      1.9

SA-PZ-160I   (42 - 47 ft bgs)
                         July       Oct      Dec       Mar         June
                        2010     2010     2010     2011        2011
Metals (µg/L)
Iron                  1,520     38.7 J  3,340     8,060 J    11,800
Manganese       571      615       662      1,070         660
Arsenic              NS        NS       7.42 J    NS           19.4
Wet Chemistry (mg/L)
TOC                 0.81 J    ND       16.8      2.8 J          1.1

SA-PZ-159I     (42 - 47 ft bgs)
                         July       Oct       Dec       Mar      June
                        2010     2010     2010      2011     2011
Metals (µg/L)
Iron                   ND      7,990    9,680    7,440 J    7,910
Manganese      388       799     1,090      707        845
Arsenic               ND       NS    13.9          NS        11.9
Wet Chemistry (mg/L)
TOC                  0.69 J   116      4.7 J     1.5 J        1.1

SA-PZ-159I1   (34 - 39 ft bgs)
                         July       Oct      Dec      Mar      June      June
                        2010     2010     2010   2011      2011     2011
                                                                                       (DUP)
Metals (µg/L)
Iron                  2,610   1,180   2,370    5,380 J    1,460    1,400
Manganese     4,150   6,430   6,480    7,910       4,690    4,560
Arsenic               NS       NS    3.43 J       NS       ND       ND
Wet Chemistry (mg/L)
TOC                 1.3      43.96   31.3 J    26 J         1.7        1.6

SA-PZ-151I1     (34 - 39 ft bgs)      
                          July       Oct       Oct       Dec       Mar      Mar     June
                         2010     2010     2010     2010     2011    2011      2011
                                                  (DUP)                            (DUP)
Metals (µg/L)
Iron                 1,500     1,010     1,020    1,170     214 J    225 J    612
Manganese     4,680     5,460     5,550    5,580     5,460   5,750   5,270
Arsenic              ND        NS       NS    7.03 J        NS      NS          ND
Wet Chemistry (mg/L)
TOC                  1.5        1.1        1.33       1.31 J    2.6 J     3.2 J     2.1

SA-PZ-408     (37 - 42 ft bgs)
                          June
                          2011
Metals (µg/L)
Iron                 1,400 
Manganese     5,000
Arsenic              ND
Wet Chemistry (mg/L)
TOC                  1.6  

Near  Downgradient Wells

Treatment Area

Downgradient Wells
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APPENDIX A 

LABORATORY COC FORMS 
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APPENDIX B 

LOW FLOW PURGE LOG SHEETS (MARCH – MAY 2011 EVENT)
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APPENDIX C 

GROUNDWATER LOW FLOW PURGE LOG SHEETS 
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APPENDIX D 

QA/QC SAMPLE LOG SHEETS 
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  APPENDIX E 

LABORATORY FORM Is 
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Mildred V. Reyes, QA/QC Supervisor
2011.04.12 13:52:19 -04'00'
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CASE NARRATIVE

Tetra Tech NUS, Inc. 
Project Name: CTO WE08 
Project # N/A 
Chemtech Project # C1597 

A. Number of Samples and Date of Receipt: 
6 Water samples were received on 03/22/2011. 

B. Parameters:  
According to the Chain of Custody document, the following analyses were requested: 
TOC. This data package contains results for TOC. 

C. Analytical Techniques: 
The analysis of TOC was based on method 9060. 

D. QA/ QC Samples: 
The Holding Times were met for all analysis.  
The Blank Spike met requirements for all samples.  
The Duplicate analysis met criteria for all samples.  
The Matrix Spike analysis met criteria for all samples.  
The Matrix Spike Duplicate analysis met criteria for all samples. 
The Blank analysis did not indicate the presence of lab contamination. 
The Calibration met the requirements.       

I certify that the data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, for other than the conditions detailed 
above. The laboratory manager or his designee, as verified by the following signature has 
authorized release of the data contained in this hard copy data package. 

Signature__________________________
Mildred V. Reyes, QA/QC Supervisor
2011.04.12 13:52:42 -04'00'
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CASE NARRATIVE

Conti Environment And  Infrastructure, Inc. 
Project Name: Imperial Oil 
Project # N/A 
Chemtech Project # C1824 

A. Number of Samples and Date of Receipt: 
20 Solid samples were received on 4/11/11. 

B. Parameters:  
According to the Chain of Custody document, the following analyses were requested: 
Metals Group6. This data package contains results for Metals Group6. 

C. Analytical Techniques: 
The analysis and Digestion of Metals Group6 was based on method ILM05.4 

D. QA/ QC Samples: 
The Holding Times were met for all analysis.  
The Blank Spike met requirements for all samples.  
The Duplicate analysis met criteria for all samples.  
The Matrix Spike analysis met criteria for all samples.  
The Matrix Spike Duplicate analysis met criteria for all samples.  
The Blank analysis did not indicate the presence of lab contamination. 
The Calibration met the requirements.       
The Serial Dilution met the acceptable requirements.  

E. Additional Comments:

I certify that the data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, for other than the conditions detailed 
above. The laboratory manager or his designee, as verified by the following signature has 
authorized release of the data contained in this hard copy data package. 

Signature__________________________
Mildred V. Reyes, QA/QC Supervisor
2011.04.18 14:02:19 -04'00'
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CASE NARRATIVE

Tetra Tech NUS, Inc. 
Project Name: CTO WE08 
Project # N/A 
Chemtech Project # C1740 
Test Name: VOCMS Group1 

A. Number of Samples and Date of Receipt: 
7 Water samples were received on 04/05/2011. 

B. Parameters  
According to the Chain of Custody document, the following analyses were requested: 
TOC and VOCMS Group1. This data package contains results for VOCMS Group1. 

C. Analytical Techniques: 
The analysis performed on instrument MSVOA_G were done using GC column RTX-
VMS which is 20 meters, 0.18 mm id, 1.0 um df, Restek Cat. #49914. The Trap was 
supplied by OI Analytical, OI #10 Trap , OI Eclipse 4660 Concentrator.The analysis of 
VOCMS Group1 was based on method 8260B. 

D. QA/ QC Samples: 
The Holding Times were met for all analysis. 
The Surrogate recoveries met the acceptable criteria. 
The Internal Standards Areas met the acceptable requirements. 
The Retention Times were acceptable for all samples. 
The MS recoveries met the requirements for all compounds. 
The MSD recoveries met the acceptable requirements. 
The RPD recoveries met criteria. 
The Blank Spike met requirements for all samples. 
The Blank Spike Duplicate met requirements for all samples. 
The Blank analysis did not indicate the presence of lab contamination. 
The Initial Calibration met the requirements. 
The Continuous Calibration met the requirements. 
The Tuning criteria met requirements.           

E. Additional Comments:
Sample CARBONIN-20110404 was diluted due to high concentration. 

Please use %D calculated based on Avg RF and CCRF for all compounds using Average 
Response Factor when the %RSD value for a compound is <15% for the Initial 
Calibration curve and use %D calculated based on Amount added and Calculated amount 
for all compounds using Linear Regression when the %RSD value for a compound is > 
15% for the Initial Calibration curve for SW-846 analysis. 
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I certify that the data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, for other than the conditions detailed 
above. The laboratory manager or his designee, as verified by the following signature has 
authorized release of the data contained in this hard copy data package. 

Signature__________________________   
Mildred V. Reyes, QA/QC Supervisor
2011.04.25 16:25:37 -04'00'
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CASE NARRATIVE

Tetra Tech NUS, Inc. 
Project Name: CTO WE08 
Project # N/A 
Chemtech Project # C1740 
Test Name: TOC 

A. Number of Samples and Date of Receipt: 
7 Water samples were received on 04/05/2011. 

B. Parameters:  
According to the Chain of Custody document, the following analyses were requested: 
TOC and VOCMS Group1. This data package contains results for TOC. 

C. Analytical Techniques: 
The analysis of TOC was based on method 9060. 

D. QA/ QC Samples: 
The Holding Times were met for all analysis. 
The Blank Spike met requirements for all samples. 
The Duplicate analysis met criteria for all samples. 
The Matrix Spike analysis met criteria for all samples. 
The Blank analysis did not indicate the presence of lab contamination. 
The Calibration met the requirements.       

I certify that the data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, for other than the conditions detailed 
above. The laboratory manager or his designee, as verified by the following signature has 
authorized release of the data contained in this hard copy data package. 

Signature__________________________
Mildred V. Reyes, QA/QC Supervisor
2011.04.25 16:25:24 -04'00'
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 B��/%5 43?4,4,42*
�
���
�������6428827 /%8
 B��/%3 4+/%8������
�
����&���4/020623 /%8
 B��/%;3 4>/%8?1��:���6425;23 /%8
 B��/%50 4+/%84,32��
���
�������4/62/723 /%8
 B��/%30 4+/%8*
�
���
�������6?2/427 /%8
 B��/%57 4+/%84,32��
���
��
�����6020628 /%8
 B��/%;7 4+/%81
�����
���
��������6823625 /%8
 B��3%4 8+3%852������232	��������4/024/24 3%8
 B��/%;6 4+/%8*�� ���4/02002; /%8
 B��/%3? 4+/%8�24,;2��
���
��
�����4//742/327 /%8E-129
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 B��/%;4 4+/%8
�(24,;2��
���
��
�����4//742/428 /%8
 B��/%;0 4+/%84,4,32*
�
���
�������6?2//28 /%8
 B��4%? 8+3%832C�&�����8?426027 3%8
 B��/%3 4+/%8���
���
���
��������43525024 /%8
 B��/%54 4+/%84,32���
���������4/72?;25 /%8
 B��/%36 4+/%8*��
�
���
�������43624025 /%8
 B��/%5? 4+/%8����
����:���4/02?/26 /%8
 B��/%3 4+/%8.�����1��:���4//25425 /%8
 B��/%?8 3+4���2<�����(46?7/423;24 4
 B��/%5; 4+/%8�2<�����?825627 /%8
 B��/%;7 4+/%8���
���4//25328 /%8
 B��/%56 4+/%81
���=�
�6823823 /%8
 B��/%58 4+/%8�(��
�������:���?020320 /%8
 B��/%;4 4+/%84,4,3,32*��
�
���
�������6?2;528 /%8
 B��/%5; 4+/%84,;2��
���
����:���85426;24 /%8
 B��/%;3 44%64,52��
���
����:���4/725726 /%8
 B��/%58 4>/%864,32��
���
����:���?828/24 /%8
 B��/%57 4+/%84,32���
���2;2����
��
�����?724320 /%8
 B��/%3 43%34,3,52*
�
���
����:���43/20324 /%8
 B��/%3 4+/%84,3,;2*
�
���
����:���0627427 /%8
 B��3/ 3/+4/4,52���&���43;2?424 3/

�����!
 "�
�	D���8/6/�2�43/ 4/3'84%44,32��
���
�������2�546/7/2/62/
�	D���8/08�2�448 4/3'84���
���=� �
��������407028;26
�	D���8/08�2�43/ ?;'57%6*�� ���2�03/;623728
�	D���8/68�2�43/ 4/5'83521
���=� �
����:���57/2//25

#� "��
��� 
��
���
;%00730064	����=� �
����:���;7;26325
5%70434074/4,52��=� �
����:���85/2;72;
?%784/8/85/����
����:���2�8;44528825
4;%;75//4064,52��
���
����:���2�5;08820324
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������!��B� ��E���� ����
F�E���� �(�� �(�����=�9�������(�-��E��������=�����
����
$�E�	
�( ����"��."����
���=�������� ������E������������
����������
1�E���������)� �������((�
�������������1���G�-9�E��������=�9 ����������
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�!" �
 B��4 8+3%8��
���
����� �
��������6826420 3%8
 B��4 8+3%8����
��������652062; 3%8
 B��4%6 8+3%8����������
���682/425 3%8
 B��4 8+3%81
����������6520;2� 3%8
 B��4 8�8�����
�������682//2; 3%8
 B��4%0 8+3%8*
�
���
��� �
��������6827�25 3%8
 B��3%3 8+3%84,4,32*
�
���
��
��� �
�������6724;24 3%8
 B��3%5 8�4/4,42��
���
�������682;825 3%8
 B��3%8 38+43%8�
�����7627524 43%8
 B��4 8+3%8��
������( �����682482/ 3%8
 B��4%0 8+3%8���������
�2� ����.���
47;52/525 3%8
 B��4 8+3%8��������
�����6�23/2� 3%8
 B��3 8+3%8��������������
���682/�23 3%8
 B��3 8+3%8�
��(24,32��
���
�������48727/28 3%8
 B��4%0 8�48/4,42��
���
�������682;52; 3%8
 B��4 8+3%8��
����&���44/20326 3%8
 B��7%7 38+43%8321 ������602�;2; 43%8
 B��4 8+3%8��
����*��
�
���
���8723;28 3%8
 B��4%0 8+3%8
�(24,32��
���
�������48728�23 3%8
 B��4 8+3%81
���
���
��������652�628 3%8
 B��4%6 8+3%8����
���
�762772; 3%8
 B��3 8�364,4,42*
�
���
�������6428827 3%8
 B��4 8+3%8������
�
����&���4/020623 3%8
 B��4%7 8+3%81��:���6425;23 3%8
 B��3%5 8+3%84,32��
���
�������4/62/723 3%8
 B��4%5 8+3%8*
�
���
�������6�2/427 3%8
 B��3%; 8+3%84,32��
���
��
�����6020628 3%8
 B��4%0 8+3%81
�����
���
��������6823625 3%8
 B��4/ 38+43%852������232	��������4/024/24 43%8
 B��4%0 8+3%8*�� ���4/02002; 3%8
 B��4%5 8+3%8�24,;2��
���
��
�����4//742/327 3%8E-132
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 B��4%7 8+3%8
�(24,;2��
���
��
�����4//742/428 3%8
 B��4%� 8+3%84,4,32*
�
���
�������6�2//28 3%8
 B���%6 38+43%832C�&�����8�426027 43%8
 B��4 8+3%8���
���
���
��������43525024 3%8
 B��3 8+3%84,32���
���������4/72�;25 3%8
 B��4%5 8+3%8*��
�
���
�������43624025 3%8
 B��3%5 8+3%8����
����:���4/02�/26 3%8
 B��4 8+3%8.�����1��:���4//25425 3%8
 B��5%0 4/+8���2������(46�7/423;24 8
 B��3%3 8+3%8�2�������825627 3%8
 B��4%0 8+3%8���
���4//25328 3%8
 B��3%5 8+3%81
�����
�6823823 3%8
 B��3%3 8+3%8�(��
�������:����020320 3%8
 B��4%7 8+3%84,4,3,32*��
�
���
�������6�2;528 3%8
 B��3%3 8+3%84,;2��
���
����:���85426;24 3%8
 B��4%7 8+3%84,52��
���
����:���4/725726 3%8
 B��3%3 8+3%84,32��
���
����:����828/24 3%8
 B��3%; 8+3%84,32���
���2;2����
��
������724320 3%8
 B��4 8��3%�4,3,52*
�
���
����:���43/20324 3%8
 B��4 8+3%84,3,;2*
�
���
����:���0627427 3%8
 B��4// 4//+8/4,52���&���43;2�424 4//

�����!
 "�
�	D���8/6/�2�43/ �6'50%;4,32��
���
�������2�546/7/2/62/
�	D���8/08�2�448 �0'50%0���
����� �
��������407028;26
�	D���8/08�2�43/ 0�'55%;*�� ���2�03/;623728
�	D���8/68�2�43/ 4/4'8/%7521
����� �
����:���57/2//25

#� "��
��� 
��
���
;%06737780	������ �
����:���;7;26325
5%7644�//�/4,52���� �
����:���85/2;72;
�%754/3�;8/����
����:���2�8;44528825
4;%;85/8;5;4,52��
���
����:���2�5;08820324
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.�E���� ��.&
���(������
������!��B� ��E���� ����
F�E���� �(�� �(�������9�������(�-��E��������������
����
$�E�	
�( ����"��."����
������������ ������E������������
����������
1�E���������)� �������((�
�������������1���G�-9�E����������9 ����������
��E�.(����������� �+�E�$�������
���
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CASE NARRATIVE

Tetra Tech NUS, Inc. 
Project Name: CTO WE08 
Project # N/A 
Chemtech Project # C1836 
Test Name: VOCMS Group1 

A. Number of Samples and Date of Receipt: 
7 Water samples were received on 04/12/2011. 

B. Parameters  
According to the Chain of Custody document, the following analyses were requested: 
TOC and VOCMS Group1. This data package contains results for VOCMS Group1. 

C. Analytical Techniques: 
The analysis performed on instrument MSVOA_G were done using GC column RTX-
VMS which is 20 meters, 0.18 mm id, 1.0 um df, Restek Cat. #49914. The Trap was 
supplied by OI Analytical, OI #10 Trap , OI Eclipse 4660 Concentrator.The analysis of 
VOCMS Group1 was based on method 8260B. 

D. QA/ QC Samples: 
The Holding Times were met for all analysis. 
The Surrogate recoveries met the acceptable criteria. 
The Internal Standards Areas met the acceptable requirements. 
The Retention Times were acceptable for all samples. 
The MS recoveries met the requirements for all compounds . 
The MSD recoveries met the acceptable requirements . 
The RPD for {C1848-09MSD} with File ID: VG034339.D recoveries met criteria except 
for Chloromethane[31%] . 
The Blank Spike met requirements for all samples . 
The Blank Spike Duplicate met requirements for all samples . 
The Blank analysis did not indicate the presence of lab contamination. 
The Initial Calibration met the requirements . 
The Continuous Calibration File ID VG034322.D met the requirements except for 
Dichlorodifluoromethane, Chloromethane and Trichlorofluoromethane. These compound 
are biased high and they are not present in any of the samples. 
The Tuning criteria met requirements.           

Sample CARBON-20110411 was diluted due to high concentration. 

E. Additional Comments:

Please use %D calculated based on Avg RF and CCRF for all compounds using Average 
Response Factor when the %RSD value for a compound is <15% for the Initial 
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Calibration curve and use %D calculated based on Amount added and Calculated amount 
for all compounds using Linear Regression when the %RSD value for a compound is > 
15% for the Initial Calibration curve for SW-846 analysis. 

I certify that the data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, for other than the conditions detailed 
above. The laboratory manager or his designee, as verified by the following signature has 
authorized release of the data contained in this hard copy data package. 

Signature__________________________   
Mildred V. Reyes, QA/QC Supervisor
2011.05.02 16:01:55 -04'00'
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CASE NARRATIVE

Tetra Tech NUS, Inc. 
Project Name: CTO WE08 
Project # N/A 
Chemtech Project # C1836 
Test Name: TOC 

A. Number of Samples and Date of Receipt: 
7 Water samples were received on 04/12/2011. 

B. Parameters:  
According to the Chain of Custody document, the following analyses were requested: 
TOC and VOCMS Group1. This data package contains results for TOC. 

C. Analytical Techniques: 
The analysis of TOC was based on method 9060. 

D. QA/ QC Samples: 
The Holding Times were met for all analysis. 
The Blank Spike met requirements for all samples. 
The Duplicate analysis met criteria for all samples. 
The Matrix Spike analysis met criteria for all samples. 
The Blank analysis did not indicate the presence of lab contamination. 
The Calibration met the requirements.       

I certify that the data package is in compliance with the terms and conditions of the
contract, both technically and for completeness, for other than the conditions detailed 
above. The laboratory manager or his designee, as verified by the following signature has 
authorized release of the data contained in this hard copy data package. 

Signature__________________________
Mildred V. Reyes, QA/QC Supervisor
2011.05.02 15:57:42 -04'00'
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CASE NARRATIVE

Tetra Tech NUS, Inc. 
Project Name: CTO WE08 
Project # N/A 
Chemtech Project # C2595 
Test Name: VOCMS Group1 

A. Number of Samples and Date of Receipt: 
22 Water samples were received on 06/09/2011. 

B. Parameters  
According to the Chain of Custody document, the following analyses were requested: 
VOCMS Group1. This data package contains results for VOCMS Group1. 

C. Analytical Techniques: 
The analysis performed on instrument MSVOA_D were done using GC column RTX-
VMS which is 20 meters, 0.18 mm id, 1.0 um df, Restek Cat. #49914. The Trap was 
supplied by SUPELCO, K (VOACARB 3000) , TEKMAR LSC-2000 Concentrator.The 
analysis performed on instrument MSVOA_G were done using GC column RTX-VMS 
which is 20 meters, 0.18 mm id, 1.0 um df, Restek Cat. #49914. The Trap was supplied 
by OI Analytical, OI #10 Trap , OI Eclipse 4660 Concentrator.The analysis of VOCMS 
Group1 was based on method 8260B. 

D. QA/ QC Samples: 
The Holding Times were met for all analysis. 
The Surrogate recoveries met the acceptable criteria except for SA-TW415-3337 
[Dibromofluoromethane - 116%], SA-TW414-4347 [Dibromofluoromethane - 116%]. 
The Internal Standards Areas met the acceptable requirements. 
The Retention Times were acceptable for all samples. 
The MS {C2595-10MS} with File ID: VD033536.D recoveries met the requirements for 
all compounds except for Chloroethane[58%] . 
The MSD {C2595-11MSD} with File ID: VD033537.D recoveries met the acceptable 
requirements except for Chloroethane[54%] . 
The RPD recoveries met criteria . 
The Blank Spike for {BSD0615W3} with File ID: VD033517.D met requirements for all 
samples except for Chloroethane[145%] . 
The Blank Spike Duplicate met requirements for all samples .The Blank Spike for 
{BSD0617W2} with File ID: VD033562.D met requirements for all samples except for 
Chloroethane[160%] .The Blank Spike for {BSD0618W1} with File ID: VD033584.D 
met requirements for all samples except for Chloroethane[150%], Methylene 
Chloride[180%] . 
The Blank analysis indicated presence of Methylene Chloride[5.2 ug/L] 
FileID:VD033583.D{VBD0618W1} due to possible lab contamination. 
The Initial Calibration met the requirements . 

E-243



The Continuous Calibration File ID VD033533.D met the requirements except for 1,2-
Dichloroethane .The Continuous Calibration File ID VD033559.D met the requirements 
except for Carbon Tetrachloride,1,2-Dichloroethane,Dibromochloromethane and 
Bromoform .The Continuous Calibration File ID VD033581.D met the requirements 
except for Chloromethane,Vinyl Chloride,1,2-Dichloroethane and Carbon Tetrachloride . 
The Tuning criteria met requirements.           
Samples SA-TW406-3135, SA-TW416-3842, SA-TW416-4347, SA-TW415-3337, SA-
TW415-3842, SA-TW414-3337, SA-TW414-3842 and SA-TW414-4347 were diluted 
due to high concentrations. 

E. Additional Comments:
Please use %D calculated based on Avg RF and CCRF for all compounds using Average 
Response Factor when the %RSD value for a compound is <15% for the Initial 
Calibration curve and use %D calculated based on Amount added and Calculated amount 
for all compounds using Linear Regression when the %RSD value for a compound is > 
15% for the Initial Calibration curve for SW-846 analysis. 

F. Manual Integration Comments: 
Please refer to the Manual integration Report included with the Run Logs for information 
on the manual integrations performed. 

I certify that the data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, for other than the conditions detailed 
above. The laboratory manager or his designee, as verified by the following signature has 
authorized release of the data contained in this hard copy data package. 

Signature__________________________
Mildred V. Reyes, QA/QC Supervisor
2011.06.30 09:38:57 -04'00'
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CASE NARRATIVE

Tetra Tech NUS, Inc. 
Project Name: CTO WE08 
Project # N/A 
Chemtech Project # C2634 
Test Name: VOCMS Group1 

A. Number of Samples and Date of Receipt: 
16 Water samples were received on 06/11/2011. 

B. Parameters  
According to the Chain of Custody document, the following analyses were requested: 
VOCMS Group1. This data package contains results for VOCMS Group1. 

C. Analytical Techniques: 
The analysis performed on instrument MSVOA_G were done using GC column RTX-
VMS which is 20 meters, 0.18 mm id, 1.0 um df, Restek Cat. #49914. The Trap was 
supplied by OI Analytical, OI #10 Trap , OI Eclipse 4660 Concentrator.The analysis 
performed on instrument MSVOA_H were done using GC column RTX-VMS which is 
20 meters, 0.18 mm id, 1.0 um df, Restek Cat. #49914. The Trap was supplied BY OI 
Analytical, OI #10 Trap , OI Eclipse 4660 Concentrator.The analysis of VOCMS Group1 
was based on method 8260B. 

D. QA/ QC Samples: 
The Holding Times were met for all analysis. 
The Surrogate recoveries met the acceptable criteria except for SA-TB04-20110609 [1,2-
Dichloroethane-d4 - 121%], SA-TB04-20110609RE [1,2-Dichloroethane-d4 - 126%], 
SA-TW409-3842MS [1,2-Dichloroethane-d4 - 130%, 4-Bromofluorobenzene - 128%], 
SA-PZ133I1-20110609 [1,2-Dichloroethane-d4 - 144%, 4-Bromofluorobenzene - 123%], 
SA-PZ139I-20110610 [1,2-Dichloroethane-d4 - 122%], SA-PZ139I-20110610RE [1 
and2-Dichloroethane-d4 - 128%]. 
The Internal Standards Areas met the acceptable requirements. 
The Retention Times were acceptable for all samples. 
The MS {C2634-09MS} with File ID: VH041592.D recoveries met the requirements for 
all compounds except for 1,2,4-Trichlorobenzene[62%], 1,4-Dioxane[59%] and 
Chloromethane[140%] . 
The MSD {C2634-10MSD} with File ID: VH041593.D recoveries met the acceptable 
requirements except for 1,4-Dioxane[50%] and Chloromethane[134%] . 
The RPD recoveries met criteria . 
The Blank Spike Duplicate met requirements for all samples .The Blank Spike for 
{BSH0618W1} with File ID: VH041576.D met requirements for all samples except for 
Acetone[150%], Methylene Chloride[240%] .The Blank Spike for {BSH0619W1} with 
File ID: VH041609.D met requirements for all samples except for Acetone[160%], 
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Chloromethane[130%] and Methylene Chloride[305%]  but it is not present in the 
sample. 
The Blank analysis indicated presence of Methylene Chloride[25 ug/L] 
FileID:VH041608.D{VBH0619W1} due to possible lab contamination. 
The Initial Calibration met the requirements . 
The Continuous Calibration File ID VG035641.D met the requirements except for 
Dichlorodifluoromethane and Tetrachloroethene .The Continuous Calibration File ID 
VH041606.D met the requirements except for Acetone,Methyl Acetate,Methylene 
Chloride,4-Methyl-2-Pentanone and 1,4-Dioxane the associate samples have no hit in the 
samples. 
The Tuning criteria met requirements.           
Samples SA-PZ133I1-20110609 and SA-TW408-3842 were diluted due to high 
concentrations. 

E. Additional Comments:
Please use %D calculated based on Avg RF and CCRF for all compounds using Average 
Response Factor when the %RSD value for a compound is <15% for the Initial 
Calibration curve and use %D calculated based on Amount added and Calculated amount 
for all compounds using Linear Regression when the %RSD value for a compound is > 
15% for the Initial Calibration curve for SW-846 analysis. 

F. Manual Integration Comments: 
Please refer to the Manual integration Report included with the Run Logs for information 
on the manual integrations performed. 

I certify that the data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, for other than the conditions detailed 
above. The laboratory manager or his designee, as verified by the following signature has 
authorized release of the data contained in this hard copy data package. 

Signature__________________________
Mildred V. Reyes, QA/QC Supervisor
2011.07.05 14:15:27 -04'00'
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CASE NARRATIVE

Tetra Tech NUS, Inc. 
Project Name: CTO WE08 
Project # N/A 
Project Manger name: David Brayack

Chemtech Project # C2797 
Test Name: VOCMS Group1 

A. Number of Samples and Date of Receipt: 
10 Water samples were received on 06/23/2011. 

B. Parameters  
According to the Chain of Custody document, the following analyses were requested: 
Metals Group3 and VOCMS Group1. This data package contains results for VOCMS 
Group1.

C. Analytical Techniques: 
The analysis performed on instrument MSVOA_G were done using GC column RTX-
VMS which is 20 meters, 0.18 mm id, 1.0 um df, Restek Cat. #49914. The Trap was 
supplied by OI Analytical, OI #10 Trap , OI Eclipse 4660 Concentrator.The analysis 
performed on instrument MSVOA_H were done using GC column RTX-VMS which is 
20 meters, 0.18 mm id, 1.0 um df, Restek Cat. #49914. The Trap was supplied BY OI 
Analytical, OI #10 Trap , OI Eclipse 4660 Concentrator.The analysis of VOCMS Group1 
was based on method 8260B. 

D. QA/ QC Samples: 
The Holding Times were met for all analysis. 
The Surrogate recoveries met the acceptable criteria except for VLCS03 
[Dibromofluoromethane - 82%], VLCSD03 [1,2-Dichloroethane-d4 - 121%], SA-
PZ158I-20110620 [4-Bromofluorobenzene - 66%, Dibromofluoromethane - 60%, 
Toluene-d8 - 67%], SA-PZ158I-20110620RE [4-Bromofluorobenzene - 128%, 
Dibromofluoromethane - 82%], SA-TB20110620 [4-Bromofluorobenzene - 50%, 
Dibromofluoromethane - 52%, Toluene-d8 - 52%], SA-TB20110620RE [4-
Bromofluorobenzene - 125%, Dibromofluoromethane - 84%], SA-PZ149I1-20110620 [4-
Bromofluorobenzene - 56%, Dibromofluoromethane - 57%, Toluene-d8 - 56%], SA-
PZ149I1-20110620RE [4-Bromofluorobenzene - 131%, Dibromofluoromethane - 81%], 
SA-PZ161I-20110621 [1,2-Dichloroethane-d4 - 129%], SA-PZ161I-20110621DL [1,2-
Dichloroethane-d4 - 121%, 4-Bromofluorobenzene - 147%], SA-PZ133I-20110621 [1,2-
Dichloroethane-d4 - 142%], SA-PZ133I-20110621RE [4-Bromofluorobenzene - 132% 
and Dibromofluoromethane - 84%]. 
The Internal Standards Areas met the acceptable requirements except for SA-PZ158I-
20110620, SA-TB20110620 and SA-PZ149I1-20110620. Samples failing for surrogate  
and Internal Standard were reanalyzed and diluted. 
 The Retention Times were acceptable for all samples. 
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The RPD for {BSH0629W2} with File ID: VH041935.D recoveries met criteria except 
for 1,4-Dioxane[31%] . 
The Blank Spike for {BSH0628W2} with File ID: VH041896.D met requirements for all 
samples except for Acetone[160%], Chloromethane[140%] .The Blank Spike for 
{BSH0629W1} with File ID: VH041934.D met requirements for all samples except for 
Chloromethane[140%],Acetone [150%],.The Blank Spike Duplicate for {BSH0629W2} 
with File ID: VH041935.D met requirements for all samples except for Acetone[160%], 
Chloromethane[145%] and Methyl Acetate[160%] but it is not present in the associates
sample. 
The Blank analysis indicated presence of Methylene Chloride[0.94 ug/L] 
FileID:VH041895.D{VBH0628W2} due to possible lab contamination. 
The Initial Calibration met the requirements . 
The Continuous Calibration File ID VG035947.D met the requirements except for 
Acetone and 2-Butanone .The Continuous Calibration File ID VH041893.D met the 
requirements except for Carbon Disulfide, Methyl Acetate,4-Methyl-2-Pentanone,1,2-
Dibromo-3-Chloropropane and Acetone .The Continuous Calibration File ID 
VH041931.D met the requirements except for Chloromethane,Methyl Acetate,2-
Butanone,Chloroform,1,1,1-Trichloroethane,4-Methyl-2-Pentanone,1,1,2,2-
Tetrachloroethane,1,2-Dibromo-3-Chloropropane and Acetone but the associate samples 
have no hit for this compounds. 
The Tuning criteria met requirements.           
Samples SA-PZ158I1-20110620 was diluted due to bad matrix. 
Samples SA-PZ161I-20110621, SA-PZ133I120110621 were diluted due to high 
concentrations. 

E. Additional Comments:
Please use %D calculated based on Avg RF and CCRF for all compounds using Average 
Response Factor when the %RSD value for a compound is <15% for the Initial 
Calibration curve and use %D calculated based on Amount added and Calculated amount 
for all compounds using Linear Regression when the %RSD value for a compound is > 
15% for the Initial Calibration curve for SW-846 analysis. 

F. Manual Integration Comments: 
Please refer to the Manual integration Report included with the Run Logs for information 
on the manual integrations performed. 

I certify that the data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, for other than the conditions detailed 
above. The laboratory manager or his designee, as verified by the following signature has 
authorized release of the data contained in this hard copy data package. 

Signature__________________________

Mildred V. Reyes, QA/QC Supervisor
2011.07.14 15:22:48 -04'00'
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CASE NARRATIVE

Tetra Tech NUS, Inc. 
Project Name: CTO WE08 
Project # N/A 
Project Manger name: David Brayack
Chemtech Project # C2797 
Test Name: Metals Group3 

A. Number of Samples and Date of Receipt: 
10 Water samples were received on 06/23/2011. 

B. Parameters:  
According to the Chain of Custody document, the following analyses were requested: 
Metals Group3 and VOCMS Group1. This data package contains results for Metals 
Group3.

C. Analytical Techniques: 
The analysis of Metals Group3 was based on method 6010B and digestion based on 
method 3010 (waters). 

D. QA/ QC Samples: 
The Holding Times were met for all analysis. 
The Blank Spike met requirements for all samples. 
The Duplicate analysis met criteria for all samples. 
The Matrix Spike analysis met criteria for all samples. 
The Matrix Spike Duplicate analysis met criteria for all samples. 
The Blank analysis did not indicate the presence of lab contamination. 
The Calibration met the requirements.       
The Serial Dilution met the acceptable requirements. 

I certify that the data package is in compliance with the terms and conditions of the 
contract, both technically and for completeness, for other than the conditions detailed 
above. The laboratory manager or his designee, as verified by the following signature has 
authorized release of the data contained in this hard copy data package. 

Signature__________________________

Mildred V. Reyes, QA/QC Supervisor
2011.07.14 15:22:25 -04'00'
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CHEMTECH

Tabulated Analytical Results
Gases

GC Volatiles
DETECTOR: FID

CLIENT: Tetra Tech NUS, Inc. MATRIX: AQUEOUS
PROJECT: CTO WE08 

SAMPLE ID: SA-PZ151I1-20110622 ANALYST: UA
LAB ID: C2798-13 DILUTION: 1

FILENAME: FA000160.D DATE ANALYZED: 7/5/2011
LAB PROJECT: C2798

CAS # COMPOUNDS RESULTS (ug/l) QUALIFIER LOQ (ug/l) MDL (u/l) LOD (ug/l)
74-84-0 ETHANE                < 3.0 U 5.0 2.6 3.0
74-85-1 ETHYLENE              < 3.0 U 5.0 2.6 3.0
74-82-8 METHANE               317.51 E 5.0 2.6 3.0

MDL = METHOD DETECTION LIMIT
U =UNDETECTED BELOW MDL/LOD
B = PRESENT IN THE ASSOCIATED BLANK
E = EXCEEDED CALIBRATION RANGE, DILUTION TO FOLLOW
D = DILUTION

.... J = ESTIMATED VALUE

..... LOD = LIMIT OF DETECTION 

..... LOQ = LIMIT OF QUANTITATION 
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CHEMTECH

Tabulated Analytical Results
Gases

GC Volatiles
DETECTOR: FID

CLIENT: Tetra Tech NUS, Inc. MATRIX: AQUEOUS
PROJECT: CTO WE08 

SAMPLE ID: SA-PZ151I1-20110622DL ANALYST: UA
LAB ID: C2798-13DL DILUTION: 10

FILENAME: FA000166.D DATE ANALYZED: 7/5/2011
LAB PROJECT: C2798

CAS # COMPOUNDS RESULTS (ug/l) QUALIFIER LOQ (ug/l) MDL (u/l) LOD (ug/l)
74-84-0 ETHANE                < 3.0 UD 50.0 26.0 30.0
74-85-1 ETHYLENE              < 3.0 UD 50.0 26.0 30.0
74-82-8 METHANE               344.10 D 50.0 26.0 30.0

MDL = METHOD DETECTION LIMIT
U =UNDETECTED BELOW MDL/LOD
B = PRESENT IN THE ASSOCIATED BLANK
E = EXCEEDED CALIBRATION RANGE, DILUTION TO FOLLOW
D = DILUTION

.... J = ESTIMATED VALUE

..... LOD = LIMIT OF DETECTION 

..... LOQ = LIMIT OF QUANTITATION 
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CHEMTECH

Tabulated Analytical Results
Gases

GC Volatiles
DETECTOR: FID

CLIENT: Tetra Tech NUS, Inc. MATRIX: AQUEOUS
PROJECT: CTO WE08 

SAMPLE ID: SA-PZ155I-20110622 ANALYST: UA
LAB ID: C2798-15 DILUTION: 1

FILENAME: FA000162.D DATE ANALYZED: 7/5/2011
LAB PROJECT: C2798

CAS # COMPOUNDS RESULTS (ug/l) QUALIFIER LOQ (ug/l) MDL (u/l) LOD (ug/l)
74-84-0 ETHANE                < 3.0 U 5.0 2.6 3.0
74-85-1 ETHYLENE              < 3.0 U 5.0 2.6 3.0
74-82-8 METHANE               < 3.0 U 5.0 2.6 3.0

MDL = METHOD DETECTION LIMIT
U =UNDETECTED BELOW MDL/LOD
B = PRESENT IN THE ASSOCIATED BLANK
E = EXCEEDED CALIBRATION RANGE, DILUTION TO FOLLOW
D = DILUTION

.... J = ESTIMATED VALUE

..... LOD = LIMIT OF DETECTION 

..... LOQ = LIMIT OF QUANTITATION 
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CHEMTECH

Tabulated Analytical Results
Gases

GC Volatiles
DETECTOR: FID

CLIENT: Tetra Tech NUS, Inc. MATRIX: AQUEOUS
PROJECT: CTO WE08 

SAMPLE ID: SA-PZ157I-20110621 ANALYST: UA
LAB ID: C2798-03 DILUTION: 1

FILENAME: FA000149.D DATE ANALYZED: 7/2/2011
LAB PROJECT: C2798

CAS # COMPOUNDS RESULTS (ug/l) QUALIFIER LOQ (ug/l) MDL (u/l) LOD (ug/l)
74-84-0 ETHANE                < 3.0 U 5.0 2.6 3.0
74-85-1 ETHYLENE              < 3.0 U 5.0 2.6 3.0
74-82-8 METHANE               <3.0 U 5.0 2.6 3.0

MDL = METHOD DETECTION LIMIT
U =UNDETECTED BELOW MDL/LOD
B = PRESENT IN THE ASSOCIATED BLANK
E = EXCEEDED CALIBRATION RANGE, DILUTION TO FOLLOW
D = DILUTION

.... J = ESTIMATED VALUE

..... LOD = LIMIT OF DETECTION 

..... LOQ = LIMIT OF QUANTITATION 
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CHEMTECH

Tabulated Analytical Results
Gases

GC Volatiles
DETECTOR: FID

CLIENT: Tetra Tech NUS, Inc. MATRIX: AQUEOUS
PROJECT: CTO WE08 

SAMPLE ID: SA-PZ157I1-20110621 ANALYST: UA
LAB ID: C2798-06 DILUTION: 1

FILENAME: FA000152.D DATE ANALYZED: 7/2/2011
LAB PROJECT: C2798

CAS # COMPOUNDS RESULTS (ug/l) QUALIFIER LOQ (ug/l) MDL (u/l) LOD (ug/l)
74-84-0 ETHANE                < 3.0 U 5.0 2.6 3.0
74-85-1 ETHYLENE              < 3.0 U 5.0 2.6 3.0
74-82-8 METHANE               139.13 E 5.0 2.6 3.0

MDL = METHOD DETECTION LIMIT
U =UNDETECTED BELOW MDL/LOD
B = PRESENT IN THE ASSOCIATED BLANK
E = EXCEEDED CALIBRATION RANGE, DILUTION TO FOLLOW
D = DILUTION

.... J = ESTIMATED VALUE

..... LOD = LIMIT OF DETECTION 

..... LOQ = LIMIT OF QUANTITATION 
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CHEMTECH

Tabulated Analytical Results
Gases

GC Volatiles
DETECTOR: FID

CLIENT: Tetra Tech NUS, Inc. MATRIX: AQUEOUS
PROJECT: CTO WE08 

SAMPLE ID: SSA-PZ157I1-20110621DL ANALYST: UA
LAB ID: C2798-06DL DILUTION: 10

FILENAME: FA000164.D DATE ANALYZED: 7/5/2011
LAB PROJECT: C2798

CAS # COMPOUNDS RESULTS (ug/l) QUALIFIER LOQ (ug/l) MDL (u/l) LOD (ug/l)
74-84-0 ETHANE                < 3.0 UD 50.0 26.0 30.0
74-85-1 ETHYLENE              < 3.0 UD 50.0 26.0 30.0
74-82-8 METHANE               207.53 D 50.0 26.0 30.0

MDL = METHOD DETECTION LIMIT
U =UNDETECTED BELOW MDL/LOD
B = PRESENT IN THE ASSOCIATED BLANK
E = EXCEEDED CALIBRATION RANGE, DILUTION TO FOLLOW
D = DILUTION

.... J = ESTIMATED VALUE

..... LOD = LIMIT OF DETECTION 

..... LOQ = LIMIT OF QUANTITATION 
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CHEMTECH

Tabulated Analytical Results
Gases

GC Volatiles
DETECTOR: FID

CLIENT: Tetra Tech NUS, Inc. MATRIX: AQUEOUS
PROJECT: CTO WE08 

SAMPLE ID: SA-PZ159I-20110621 ANALYST: UA
LAB ID: C2798-02 DILUTION: 1

FILENAME: FA000148.D DATE ANALYZED: 7/2/2011
LAB PROJECT: C2798

CAS # COMPOUNDS RESULTS (ug/l) QUALIFIER LOQ (ug/l) MDL (u/l) LOD (ug/l)
74-84-0 ETHANE                < 3.0 U 5.0 2.6 3.0
74-85-1 ETHYLENE              < 3.0 U 5.0 2.6 3.0
74-82-8 METHANE               39.01  5.0 2.6 3.0

MDL = METHOD DETECTION LIMIT
U =UNDETECTED BELOW MDL/LOD
B = PRESENT IN THE ASSOCIATED BLANK
E = EXCEEDED CALIBRATION RANGE, DILUTION TO FOLLOW
D = DILUTION

.... J = ESTIMATED VALUE

..... LOD = LIMIT OF DETECTION 

..... LOQ = LIMIT OF QUANTITATION 
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CHEMTECH

Tabulated Analytical Results
Gases

GC Volatiles
DETECTOR: FID

CLIENT: Tetra Tech NUS, Inc. MATRIX: AQUEOUS
PROJECT:  CTO WE08 

SAMPLE ID: SA-PZ159I1-20110621 ANALYST: UA
LAB ID: C2798-01 DILUTION: 1

FILENAME: FA000147.D DATE ANALYZED: 7/2/2011
LAB PROJECT: C2798

CAS # COMPOUNDS RESULTS (ug/l) QUALIFIER LOQ (ug/l) MDL (u/l) LOD (ug/l)
74-84-0 ETHANE                < 3.0 U 5.0 2.6 3.0
74-85-1 ETHYLENE              < 3.0 U 5.0 2.6 3.0
74-82-8 METHANE               160.94 E 5.0 2.6 3.0

MDL = METHOD DETECTION LIMIT
U =UNDETECTED BELOW MDL/LOD
B = PRESENT IN THE ASSOCIATED BLANK
E = EXCEEDED CALIBRATION RANGE, DILUTION TO FOLLOW
D = DILUTION

.... J = ESTIMATED VALUE

..... LOD = LIMIT OF DETECTION 

..... LOQ = LIMIT OF QUANTITATION 
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CHEMTECH

Tabulated Analytical Results
Gases

GC Volatiles
DETECTOR: FID

CLIENT: Tetra Tech NUS, Inc. MATRIX: AQUEOUS
PROJECT: CTO WE08 

SAMPLE ID: SA-PZ159I1-20110621DL ANALYST: UA
LAB ID: C2798-01DL DILUTION: 10

FILENAME: FA000163.D DATE ANALYZED: 7/5/2011
LAB PROJECT: C2798

CAS # COMPOUNDS RESULTS (ug/l) QUALIFIER LOQ (ug/l) MDL (u/l) LOD (ug/l)
74-84-0 ETHANE                < 30.0 UD 50.0 26.0 30.0
74-85-1 ETHYLENE              < 30.0 UD 50.0 26.0 30.0
74-82-8 METHANE               182.16 D 50.0 26.0 30.0

MDL = METHOD DETECTION LIMIT
U =UNDETECTED BELOW MDL/LOD
B = PRESENT IN THE ASSOCIATED BLANK
E = EXCEEDED CALIBRATION RANGE, DILUTION TO FOLLOW
D = DILUTION

.... J = ESTIMATED VALUE

..... LOD = LIMIT OF DETECTION 

..... LOQ = LIMIT OF QUANTITATION 
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CHEMTECH

Tabulated Analytical Results
Gases

GC Volatiles
DETECTOR: FID

CLIENT: Tetra Tech NUS, Inc. MATRIX: AQUEOUS
PROJECT: CTO WE08 

SAMPLE ID: SA-PZ160I-20110621 ANALYST: UA
LAB ID: C2798-07 DILUTION: 1

FILENAME: FA000153.D DATE ANALYZED: 7/2/2011
LAB PROJECT: C2798

CAS # COMPOUNDS RESULTS (ug/l) QUALIFIER LOQ (ug/l) MDL (u/l) LOD (ug/l)
74-84-0 ETHANE                < 3.0 U 5.0 2.6 3.0
74-85-1 ETHYLENE              < 3.0 U 5.0 2.6 3.0
74-82-8 METHANE               < 3.0 U 5.0 2.6 3.0

MDL = METHOD DETECTION LIMIT
U =UNDETECTED BELOW MDL/LOD
B = PRESENT IN THE ASSOCIATED BLANK
E = EXCEEDED CALIBRATION RANGE, DILUTION TO FOLLOW
D = DILUTION

.... J = ESTIMATED VALUE

..... LOD = LIMIT OF DETECTION 

..... LOQ = LIMIT OF QUANTITATION 
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CHEMTECH

Tabulated Analytical Results
Gases

GC Volatiles
DETECTOR: FID

CLIENT: Tetra Tech NUS, Inc. MATRIX: AQUEOUS
PROJECT: CTO WE08 

SAMPLE ID: SA-PZ408-20110622 ANALYST: UA
LAB ID: C2798-14 DILUTION: 1

FILENAME: FA000161.D DATE ANALYZED: 7/5/2011
LAB PROJECT: C2798

CAS # COMPOUNDS RESULTS (ug/l) QUALIFIER LOQ (ug/l) MDL (u/l) LOD (ug/l)
74-84-0 ETHANE                < 3.0 U 5.0 2.6 3.0
74-85-1 ETHYLENE              < 3.0 U 5.0 2.6 3.0
74-82-8 METHANE               171.33 E 5.0 2.6 3.0

MDL = METHOD DETECTION LIMIT
U =UNDETECTED BELOW MDL/LOD
B = PRESENT IN THE ASSOCIATED BLANK
E = EXCEEDED CALIBRATION RANGE, DILUTION TO FOLLOW
D = DILUTION

.... J = ESTIMATED VALUE

..... LOD = LIMIT OF DETECTION 

..... LOQ = LIMIT OF QUANTITATION 
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CHEMTECH

Tabulated Analytical Results
Gases

GC Volatiles
DETECTOR: FID

CLIENT: Tetra Tech NUS, Inc. MATRIX: AQUEOUS
PROJECT: CTO WE08 

SAMPLE ID: SA-PZ408-20110622DL ANALYST: UA
LAB ID: C2798-14DL DILUTION: 10

FILENAME: FA000167.D DATE ANALYZED: 7/5/2011
LAB PROJECT: C2798

CAS # COMPOUNDS RESULTS (ug/l) QUALIFIER LOQ (ug/l) MDL (u/l) LOD (ug/l)
74-84-0 ETHANE                < 3.0 UD 50.0 26.0 30.0
74-85-1 ETHYLENE              < 3.0 UD 50.0 26.0 30.0
74-82-8 METHANE               180.24 D 50.0 26.0 30.0

MDL = METHOD DETECTION LIMIT
U =UNDETECTED BELOW MDL/LOD
B = PRESENT IN THE ASSOCIATED BLANK
E = EXCEEDED CALIBRATION RANGE, DILUTION TO FOLLOW
D = DILUTION

.... J = ESTIMATED VALUE

..... LOD = LIMIT OF DETECTION 

..... LOQ = LIMIT OF QUANTITATION 
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2340 Stock Creek Blvd.

Rockford TN 37853-3044

Phone: (865) 573-8188

Fax: (865) 573-8133

Email: info@microbe.com

Client: Phone: 757.461.3824

Tetra Tech , Inc.

David Brayack

5700 Lake Wright Drive

Twin Oaks I, Suite 309

Fax: 757.461.4148Norfolk, VA 23502

 Identifier:  072IF Date Rec:  06/22/2011 Report Date:  06/28/2011

Client Project #:  112G02750 Client Project Name:  Biostudy Area - Calverton

Purchase Order #:  

CENSUSAnalysis Requested:

NOTICE:  This report is intended only for the addressee shown above and may contain confidential or privileged information.  If 

the recipient of this material is not the intended recipient or if you have received this in error, please notify Microbial Insights, Inc. 

immediately.  The data and other information in this report represent only the sample(s) analyzed and are rendered upon 

condition that it is not to be reproduced without approval from Microbial Insights, Inc.  Thank you for your cooperation.
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Client:

Project: Date Received:

MI Project Number:

CENSUS

072IF
Biostudy Area - Calverton

Tetra Tech , Inc.

06/22/2011

Tel. (865) 573-8188 Fax. (865) 573-8133

2340 Stock Creek Blvd. Rockford, TN 37853-3044

MICROBIAL INSIGHTS, INC.

SA-PZ159I1-201

10621

SA-PZ157I1-20

110621

Client Sample ID:

Sample Information

Units:

Sample Date:

cells/mL

06/21/2011 06/21/2011

cells/mL

Analyst: CT CT

Dechlorinating Bacteria

DHC 5.02E+01 <5.00E-01Dehalococcoides spp.

DHBt 6.01E+03 5.44E+02Dehalobacter spp.

Legend:

NA = Not Analyzed NS = Not Sampled J = Estimated gene copies below PQL but above LQL I = Inhibited

< = Result not detected
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2340 Stock Creek Blvd.

Rockford TN 37853-3044

Phone: (865) 573-8188

Fax: (865) 573-8133

Email: info@microbe.com

 Identifier:  072IF Date Rec:  06/22/2011 Report Date:  06/28/2011

Client Project #:  112G02750 Client Project Name:  Biostudy Area - Calverton

Purchase Order #:  

Comments: QC was outside of the normal range for DHB. However in our professional opinion, the 

QC is consistent with recent performance of this assay and the quality of the samples 

should not be compromised. Corrective measures are currently underway to rectify this 

deviation.
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