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1.0 INTRODUCTION 

Sevenson Environmental Services, Inc. and their subcontractor (Shaw Environmental and 
Infrastructure (SHAW), formerly Envirogen, Inc. of Lansing, Michigan), has prepared this 
Quarterly Report No. 5 for the Full Scale Soil Vapor Extraction System (SVE System or System) 
at the Vestal Area 4 Site in Vestal, NY (Site). This report was prepared on behalf of the United 
States Environmental Protection Agency (USEPA) and the United States Army Corp of 
Engineers (USACE) who are conducting the Remedial Action for the Vestal Area 4 Site. This 
report was prepared under contract DACW41-01-D-0001-0006. Sevenson's remedial action 
work is under supervision of the USEPA and USACE. The fifth Quarterly Progress Report is 
provided and prepared in accordance with the approved Workplan. This report discusses the 
System operation based on data collected during July, August, and September 2004, and also 
discusses System operation and maintenance during these months. 

Figure 1 (shown at the end of this report) is a Site plan showing the SVE System 
treatment area, cell distribution buildings, and the main SVE treatment building. Construction of 
the SVE System began in mid-April 2003 and was completed on June 23,2003. The remedial 
action began on June 27,2003, after completion of a successful start-up sequence. The SVE 
System is operated in accordance with the approved Workplan, O&M Manual and the Final 
Design documents. 

Figure 1 depicts System and SVE well polarity (withdrawal, active injection or 
temporarily off-line) following the System installation. 

Section 2.0 of this report summarizes general activities conducted during the reporting 
period. Section 3.0 summarizes System monitoring and adjustments. Section 4.0 discusses 
volatile organic compound (VOC) contaminant yields based on process air analytical data. 
Section 5.0 discusses analysis of data specific to the Quarterly Report period between July and 
September 2004. Section 6.0 discusses problems encountered during the reporting period and 
their respective corrective measures. Section 7.0 lists anticipated future activities. 

2.0 SUMMARY OF ACTIVITIES CONDUCTED DURING THE REPORTING 
PERIOD 

The O&M inspectionslsite visits were performed on July 13, 22,26, and 29; August 2,6, 
and 16, and September 9,20, and 28,2004. Air flow and Photo Ionic Detector (PID) readings 
were measured throughout the System on July 22; August 16; and September 20 and 28,2004. 
A full round of process air samples was collected from withdrawal wells on September 20 and 
28,2004. 

Sevenson Environmental Services, Inc. 
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Samples of process air through the carbon treatment system were collected on July 13 

and 22; August 16; and September 28,2004. 

The system was down for approximately 4 days due to thunderstorms and extreme heat 
between July 19 and 3 1. 

On July 22, the carbon beds were rotated. 

The system was down for approximately 2 days due to thunderstorms between August 2 
and 16. 

On August 6, approximately 2,000 pounds of carbon were containerized and replaced. 

The SVE System at the Vestal Area 4 Site ran approximately 80 days during the quarterly 
period from July 2004 to September 2004. The Quarterly Sampling occurred on September 20 
and 21. Selected wells were re-sampled on September 28 to confirm previous results. 
Substantial rains from the hurricane remnants caused localized flooding on the Site. 

Physical monitoring of the System parameters, such as PID readings, temperature, and air 
flow measurements, along with routine maintenance of the System, was conducted during the 
July through September reporting period in accordance with the O&M Manual. These O&M 
measurements and activities were recorded on daily O&M logs, which are provided in Appendix 
A. 

The System operated for 26 days in July, 26 days in August and 28 days during 
September 2004 bringing the total operational time to approximately 358 days since the June 23, 
2003, start-up. 

Health and Safety (H&S) monitoring was conducted as outlined in the Health and Safety 
Plan (HASP). No significant events were observed during this monitoring period. 

3.0 SVE SYSTEM MONITORING AND ADJUSTMENTS 

This section summarizes monitoring of and adjustments made to the SVE System during 
the reporting period. Monitoring of the System included pressure/vacuum readings, PID and 
temperature measurements, air flow measurements, and process air sampling and associated 
VOC analysis. The locations of the SVE wells are illustrated in Figure 1. System parameters 
were recorded on O&M daily log sheets, which are provided in Appendix A. The chain-of- 
custody forms and laboratory data summary sheets are provided in Appendix B. Monitoring and 
adjustments were performed in accordance with the O&M Manual. 
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3.1 PressureNacuum Readings 

Pressure/vacuum measurements were taken across the air blowers and carbon units, and 
recorded on the daily log sheets (Appendix A). These measurements were collected on July 13 
and 22; August 2,6, and 16; and September 9,20, and 28,2004. 

3.1.1 Vacuum Blowers 

Pressure drops were measured across the vacuum blowers and filter during System 
operation. The pressure across the vacuum blower and filter ranged between 5 and 10 inches of 
water (H20). 

3.1.2 Carbon Units 

The total pressure drop across the two carbon units averaged 6 inches of H20 during the 
reporting period. This pressure drop includes the carbon units and the connecting piping and 
fittings. 

3.1.3 Well Field 

Vacuum flow rate and PID reading for the individual SVE wells on July 22, August 16, 
and September 20 and 28,2004, are listed in Table 1. On July 22 vacuum flow rates at the cell 
distribution buildings ranged from less than 5 to 22 standard cubic feet per minute (scfm) for 
Cell 1 and less than 5 to 20 scfm for Cell 2. Injection flow rates ranged from 15 to 21 scfm for 
Cell 1 from less than 5 to 6 in Cell 2. 

On August 16,2004 vacuum flow rates at the cell distribution buildings ranged from less 
than 5 to 20 scfm for Cell 1 and less than 5 to 23 scfm for Cell 2. Injection flow rates ranged 
from 11 to 25 scfm for Cell 1 and from less than 5 to 6 scfm in Cell 2. 

On September 20 and 28, 2004 (the quarterly monitoring event) vacuum pressures at the 
cell distribution buildings manifolds ranged from 68 inches of H20 for Cell 1 to 76 inches of 
H20 for Cell 2. Injection pressure ranged from 68 to 74 inches of H20 for Cell 1 and 72 to 74 
inches of H20 for Cell 2. 

3.2 Temperatures 

Process air stream temperatures, measured at the discharge of the air blowers and across 
the carbon treatment system, were recorded on the O&M daily log sheets (Appendix A). 
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Temperature measurements at the vacuum air blowers did not exceed 210°F, which was 
below the design settings of 220°F. The temperature at the discharge of the vacuum blower was 
measured at an average of 192"F, and the temperature at the discharge of the injection blower 
was measured at an average of 156°F. Temperature at the vacuum header within the Cell 
distribution buildings ranged from 60°F to 72"F, and ranged between 62°F and 70°F at the 
injection header. The carbon treatment system influent air stream temperatures ranged from 
75°F to 100°F. 

3.3 Process Air Flows 

This section discusses process air flow measurements and balancing throughout the entire 
System and for the individual SVE wells. Individual SVE withdrawal and injection well process 
airflow measurements are provided in Table 1 for July 22, August 16 and September 20 and 28, 
2004. 

3.3.1 Total System Process Air Flow 

During the reporting period, air flow throughout the entire System was measured as 
outlined in the O&M Manual. The air flow through the System was calculated by measuring the 
pressure drop across the blowers, and using this value to obtain the air flow from the blower 
curve computer model supplied by the manufacturer. Calculated air flow rates are contained in 
Table 2. Based on this data, the calculated airflow through the entire System between July and 
September 2004 averaged 512 scfm. The bypass airflow for July 22, August 16 and September 
20 and 28 was 210 scfm (Table 1). The entire system flow is a culmination of the bypass flow 
and the individual flow rates. Estimated wellfield airflow was 306. 

3.3.2 SVE Well Process Air Flow 

Individual SVE withdrawal and injection well process airflow measurements were 
recorded on July 22, August 16 and September 20 and 28,2004. This data is contained in Table 
1. 

Total SVE well air flow on the withdrawal side of the System was 512 scfm July 22, 
August 16 and September 20 and 28,2004. 

3.4 Process Air VOC Concentrations 

Process air samples were collected during the reporting period on July 13 and 22; August 
16; and September 28,2004. Samples were collected and analyzed in accordance with the O&M 
Manual. The withdrawal well process air analytical results and the carbon treatment system 
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process air analytical results are contained in Table 2. Quality Assurance/Quality Control 
(QAIQC) analytical results are also presented in Table 3. The laboratory data summary sheets, 
chain-of-custody forms, and field sample log book notes are provided in Appendix B. 

3.4.1 SVE Withdrawal Wells 

Quarterly sampling of the SVE withdrawal wells occurred on September 20 and 28, 
2004. Concentrations of total targeted VOCs at individual wells ranged from non-measurable in 
several wells, to 5.17 ppm, in well D4 (Table 3). Heavy rains from humcane remnants in 
September temporarily decreased the amount of contaminant concentrations throughout the 
system by reducing soil gas exchange rates. Trichloroethene (TCE) and 1,1,1 -trichloroethane 
(I,  1,l-TCA) show the highest concentrations. 

The total targeted VOC concentration contours using the September analytical data are 
illustrated in Figure 2. Figures 3 and 4 show individual contaminant concentrations of 1,1,1- 
TCA and TCE, respectively. The highest VOC concentrations were located in the areas of cell 1 
between wells B2 and B3; C2 and C3; Dl  and D4; and E2, E4, and E5. 

1 3.4.2 Carbon Process Air Control Samples 

mv Carbon treatment system process air control samples were collected from three (3) 
sample ports identified and illustrated on Figure 5. 

Total System VOC samples are collected prior to the combined process air stream 
entering the carbon treatment system. System samples were labeled "INFLUENT", "MID", and 
"EFFLUENT". 

Total System samples were collected July 13 and 22; August 16; and September 28, 
2004. The total targeted influent VOC concentration averaged 16.85 ppm, over the reporting 
period (Table 2). TCE and 1,1,1-TCA constitute the majority of the VOC mass in the process air 
stream. Concentrations of target VOCs in the total System samples collected since the initial 
startup of the System in June 2003 are shown in Figure 6. 

Between carbon bed ("MID") and after carbon bed ("EFFLUENT") samples were also 
collected on the same days as the total System sample to evaluate VOC breakthrough and to 
determine when carbon change-outs should be performed. 
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C- 3.4.3 QAIQC Process Air Samples 

QAIQC process air samples, including duplicates, sample pump blanks, trip blanks, and 
instrument blanks, were collected during the sampling events. Duplicates of withdrawal well 
samples E4 and K3 were collected and analyzed for the targeted VOCs. The results of the 
analysis are show on Table 3. The sample pump blank concentrations of total targeted 
compounds were below the detection limit (0.05 ppm,). The trip and instrument blanks 
concentrations were also below the detection limit for total targeted compounds. 

4.0 VOC YIELD 

This section details the System VOC yield distribution based on the individual SVE 
withdrawal well samples collected during the September 20 and 28,2004 sampling event. Also 
discussed in this section is the total System VOC yield based on the air flow through the blowers 
and the composite/total System VOC analytical results. 

4.1 SVE Withdrawal Well VOC Yields 

The VOC yield rate for each SVE withdrawal well was calculated using the Ideal Gas 
Law, the average molecular weight of the targeted compounds, the flow rate for each individual 
withdrawal well, and the total targeted VOC concentration for each well. Table 3 summarizes 

0 the yield rate in pounds per day (lbs/day) for each SVE withdrawal well as measured during the 
September sampling event. 

The VOC yield rates varied from non-measurable to 0.06 lbs/day (well D4). No wells 
had a non-measurable yield because of only low VOC concentration (PID reading less than 10 
ppm), and no wells had a non-measurable yield due to only very low air flow (5 scfm or lower) 
only. Heavy rains from hurricane remnants and flooding of local rivers temporarily decreased 
the amount of contaminant concentrations throughout the system by reducing soil gas exchange 
rates. Wells E4, F2, F3, and G2 had a non-measurable yield due to a low VOC concentration 
and heavy rainfall. Wells A3, B1, B2, and B3; Dl and D2; E5, F4 and F5; 12; 52, J3,34, J5, and 
56; K2, K3, and K5; L2, and M3 had non-measurable yield rates due to low VOC concentration, 
very low air flow, and heavy rainfall. The table below (see below) summarizes the wells with 
non-measurable VOC yield rates. 

At this time, some wells located in areas with high contaminant concentrations (as shown 
in the Pre-Remediation Geoprobe Sampling Summary Report, Vestal Well 1-1, Operable Unit 2, 
Area 4, March 21,2002), currently show low VOC yield rates. Air flow rates and VOC 
contaminant levels with this off-gas data may be limited by subsurface geologic conditions (silt 
lenses), preferential air flow patterns, and soil moisture content. These conditions are 
unpredictable and change with varying Site conditions. 
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Figure 7 illustrates SVE withdrawal well total targeted VOC yield rate contours for the 

September sampling event. Figures 8 and 9 show individual contaminant yield rates of 1,1,1- 
TCA and TCE, respectively. Most of the withdrawal wells in the treatment area indicate a yield 
of less than 0.05 Ibslday total targeted VOC. A higher yield rate was observed in the vicinity of 
well D4. 
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Cc There are no proposed actions to improve the System (Table 6). The new configuration 

(as of February 9,2004) of the System focuses on Cell 1. There have been elevated sustained 
contaminant concentrations and yields for the majority of 'hot spots' in Cell 1. We will monitor 
the individual wells and recommend action if the concentrations and yields drop substantially for 
an extended period of time. 

4.2 Total System VOC Yield 

The total System VOC yield (Table 4) was calculated using the total System air flow rate 
(Section 3.3.1) and the influent System sample ("INFLUENT") analytical results. Based on these 
calculations, the System has yielded approximately 1,780 pounds of VOCs through the 
September 28,2004 sampling event (Table 5). Therefore, the average yield rate of the System 
between June 23,2003 and September 28, 2004, is 5.03 lbslday. TCE constitutes approximately 
46 percent and 1, 1 , 1  -TCA approximately 54 percent of the total VOC yield since the beginning 
of the SVE System operation. The increasing mass of total targeted VOCs removed from the 
treatment area is illustrated in Figure 10. 

5.0 QUARTERLY REPORT No. 5 ANALYSIS OF MONITORING DATA 

This section provides additional analysis of operational data collected between 

C July and September 2004. Total System data was evaluated for this time period. The following 
evaluations were performed: analyses of total targeted VOC concentrations and yield rates vs. 
time and Total Targeted Contaminate Yield start-up to September 28,2004. 

5.1 Total System 

Table 2 summarizes the total System VOC concentrations and Table 4 summarizes the 
total contaminant yield per day of each VOC within the process air stream. Figure 6 illustrates 
concentration and daily yield rates of targeted contaminant vs. time, and Figure 10 illustrates 
total targeted contaminant yield from start-up to June 22,2004. As expected, the yield rate and 
concentration trends closely match. 

1,1,1-TCA is the dominant compound detected (Table 4), ranging from 42 to 58 percent 
of the VOC component of the total System process air stream. TCA ranged from approximately 
42 to 58 percent of the total (Table 4). 

There is an increase of the average contaminant yield rate from quarter 4 through quarter 
5 (4.05 lbslday and 4.45 lbslday, respectively). 
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.W' After reconfiguration of the SVE well polarity and subsequent reduction of flow 

rates/vacuum pressure to treatment area number 2 the yield ratio of TCE to 1,1,1 -TCA from 
individual wells has significantly increased (Figure s 8 and 9 ). This is due to the ability of 1,1,1- 
TCA to be released from inter-soil pore spaces at a faster rate than TCE. 

The total System air flow continues at a stable rate (512 scfm), which was within 2 to 3 
percent of the target air flow rate of 500 scfm. 

6.0 PROBLEMS ENCOUNTERED DURING THE REPORTING PERIOD AND 
RESPECTIVE CORRECTIVE NIEASURES 

With the exceptions of problems discussed in Section 2.0 and in this section the System 
operated well throughout the fifth quarter. 

During this reporting period, some wells were recorded with limited flow. These 
problems are related to the presence of condensate water in the process piping. Maintenance 
activities have been performed to remove (increased vacuum to selected wells) and control the 
amount of water being drawn into the treatment System (closing of selected wells). Should the 
site soils begin producing substantial quantities of condensate, the pump-out time will be 
increased in wells constructed with condensate drop legs. 

L 

7.0 ANTICIPATED ACTIVITIES 

We will be closely evaluating the system for additional reconfiguration opportunities to 
maximize contaminant removal as well as planning for and implementing an interim sampling 
event. We understand that we will need to provide an assessment of the removal productivity in 
order to make a recommendation to the EPA on whether or not to extend the system operation 
beyond June 2005. To that end, the following activities are anticipated for the next reporting 
period: 

Review of all system specific data regarding flow rates, contaminate concentrations and 
weather conditions at the site, make adjustments as deemed necessary; 

Recommendation of and implementation of reconfiguration of individual SVE airflow 
polarities (if warranted based on site specific data), early February 2005; 

Interim soil sampling event (based air sample results or need of additional soil contaminate 
information), early March 2005; 

w Sevenson Environmental Services, Inc. 
DACW41-01-D-0001-0006 

8 December 2004 



Quarterly Report No. 5 
Vestal Well 1-1 Superfund Site 

L Development of additional system operation time, andlor further reconfiguration to USACE 
and EPA, based upon soil sampling data; 

Continue operations and maintenance of the SVE system; 

The next quarterly sampling event is scheduled for December 2004; and 

A carbon change out is anticipated during the next quarter. 

Typically, we would expect to evaluate system removal trends for two months or so after a 
reconfiguration to assess the need for the interim sampling event. Since we will need to make 
recommendations for system operations beyond the second 150 day period by late March or 
early April, we are accelerating this soil sampling event. 
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