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This report summarizes the progress of remedial efforts at Londonderry Citgo located in Londonderry 
Center, Vermont conducted by Environmental Compliance Services, Inc. (ECS) during the period of 
April 2004 through September 2004.  Activities that took place during this reporting period include: 
quarterly sampling of nearby supply well treatment systems, semi-annual groundwater sampling, and the 
operations and maintenance of the air sparging and soil vapor extraction (AS/SVE) system.  Activities 
and findings from the quarterly treatment system sampling were summarized in a separate report dated 
August 2004 entitled “Quarterly Treatment System Monitoring Letter Report”.  ECS findings during this 
report period are summarized as follows: 
 

• Results indicate that residual gasoline related volatile organic compound (VOC) contamination is 
still present within the surficial and bedrock aquifer.   

 
• The Vermont Groundwater Enforcement Standard (VGES) for at least one petroleum 

hydrocarbon continue to be exceeded in site monitoring wells MW-3, MW-8, SP-1, SP-2, and 
SP-3.  The gasoline additive methyl tert butyl ether (MTBE) continues to be detected in 
monitoring wells MW-3, MW-7, MW-8,  SP-1, SP-2, and SP-3.   

 
• No groundwater samples were collected from MW-S2 and MW-S3 because a large dumpster was 

on top of the wells.  Monitoring well SP-4 was not sampled because the well was dry. 
 

• Analytical results from the September 2004 site visit indicate that with the exception of MTBE no 
other petroleum hydrocarbons were detected in the shopping center’s main drinking water supply 
well treatment system samples.  

 

• MTBE continues to be detected in samples collected from the shopping center’s main drinking-
water supply well’s influent, mid-carbon and effluent.  Laboratory analytical reports from the 14 
September 2004 system effluent sample indicated that concentrations exceeded the Vermont 
Health Advisory (VHA) of 40 micrograms per liter (µg/L) for MTBE.  Water Works, who 
services the treatment system, was notified verbally of the treatment system break-through on 28 
October 2004.  It was also discussed with Water Works, that historical sampling results 
demonstrate that the current treatment system has not been effective at eliminating MTBE.  It was 
suggested the frequency of carbon change out and service of the treatment system should be 
increased. 

 

• ECS had requested permission to gain access to the Thorne-Thomsen property for the sampling of 
the treatment system on separate occasions via phone call, but the phone calls were not returned.  
No one was home at the Thorne-Thomsen residence during the September 2004 site visit, and 
therefore, the treatment system was not sampled.  ECS will attempt to sample the Thorne-
Thompsen well again in December 2004 during the quarterly sampling. 

 

• An estimated 29 pounds of gasoline mass were recovered from the subsurface by the AS/SVE 
System between 16 March 2004 and 14 September 2004, bringing the total gasoline mass 
recovered since January 1999 to 419 pounds.  Estimated mass-recovery rates during this reporting 
period ranged from 0.087 to 0.226 pounds per day (lbs./day).  These data represent a continued 
decrease in mass removal rate.   
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• The SVE portion of the system was operational 100 percent of the time during this reporting 
period.  The AS portion of the system was operational approximately 66 percent of the time.  The 
AS/SVE system is currently operational.   

 

Based on the above findings, it is the opinion of ECS that the site does not meet the criteria for a Site 
Management Activity Completion designation, and that continued monitoring is required until no VGES 
exceedances are noted at down gradient compliance wells and surrounding supply wells.  ECS 
recommends the following: 
 
1. Groundwater sampling and analysis of all onsite monitoring wells should continue on a semi-annual 

basis, with the next groundwater monitoring event to take place March 2005.   
 
2. The nearby residential supply wells should continue to be monitored annually, with the next sampling 

event to be conducted in March 2005.  With the exception of the Roger’s residence, the sampling list 
should be reduced to residences located within a 500ft. radius instead of the previously determined 
list of residences located within 1,000 ft of the Londonderry Citgo., given two years of non-detected 
petroleum related contaminants.  The residences that are within the 500 ft radius of the contaminant 
source include: Gordon, Rowley, the Second Congregational Church and it’s associated “Store”, and 
the Abbott residence.   

 
3. Quarterly sampling of nearby supply well treatment systems of the Thorne-Thompsen residence, and 

Londonderry Shopping Center should continue, with the next sampling event to be conducted in 
December 2004.  In addition to supply well sampling, the Roger’s supply well should be included in 
this quarterly sampling plan.  

 
4. Remediation system checks and maintenance should continue to be conducted on a monthly basis.  
 
5. Field data should be collected during system checks, such as dissolved oxygen, vacuum, and pressure 

from existing monitoring points to evaluate sparge and extraction influence.  This data will be used to 
determine if the existing AS/SVE system is affecting residual contaminants within the source area.   

 

6. The supply well treatment system for the Londonderry Shopping Center should be reevaluated and 
upgraded given historical MTBE contaminant breakthrough. 
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1.0 INTRODUCTION 
 
This report details the results of site remediation and monitoring at Londonderry Citgo, located at the 
intersection of Vermont Routes 11 and 100 South in the town of Londonderry, Vermont (Figure 1) during 
April 2004 through September 2004.  This report has been prepared by Environmental Compliance 
Services, Inc. (ECS) under the direction of Mr. Gary Thurston, of Rice Oil Company.  
 
Marin Environmental (Marin) conducted an initial site investigation in the Fall of 1996, after gasoline 
compounds were identified in three bedrock supply wells located near the Londonderry Citgo (Figure 2).  
The results of the initial site investigation suggested that gasoline had been released in the vicinity of the 
underground storage tank (UST) system at the Citgo station.  The release or releases appeared to have 
impacted the nearby bedrock supply wells, and posed a risk of contamination to other supply wells, Utley 
Brook located approximately 200 feet northeast of the Citgo station, and the West River located 
approximately 400 feet south of the Citgo station. 
 
Historical groundwater analytical results indicate that the overburden aquifer beneath the site is 
contaminated with gasoline compounds.  The Vermont Groundwater Enforcement Standards (VGESs) for 
several VOCs have been exceeded in the groundwater sample collected from monitoring well MW-2, 
located approximately 20 feet south of the pump island.   Methyl-tertiary butyl ether (MTBE) has also 
repeatedly been detected at concentrations above the VGES at MW-S2, which is located approximately 
220 feet downgradient of the former UST system. 
 
Groundwater from the bedrock aquifer is the sole source of drinking water for the site and surrounding 
properties.  Eighteen individual bedrock supply wells are located within 1,000 feet of the site.  Analytical 
results of samples collected from the adjacent supply wells in November 1996 indicated that five shallow 
bedrock supply wells near the site were contaminated with gasoline compounds: two on-site supply wells 
and three off-site supply wells.  One on-site and one off-site well  the shopping center’s main supply 
well and the Thorne-Thomsen residential well, contained benzene at concentrations that exceeded the 
VGES of 5 micrograms per liter (µg/L), as well as detectable levels of MTBE.   
 
In May 1998, the Vermont Department of Environmental Conservation (VTDEC) approved Marin’s 
Corrective Action Plan (CAP) for the site, which recommended air sparging and soil vapor extraction 
(AS/SVE) at the source area, with the continued operation of point-of-use carbon treatment systems at the 
shopping center’s main supply well and the Thorne-Thomsen residential well.  Installation of the 
subsurface components of the remediation system was completed in May 1998, construction of the 
treatment shed was completed in August 1998, and the system started operation in January 1999.   
 
The AS/SVE system operated intermittently until it was shut down September 2000 when mass removal 
rates decreased to asymptotic levels.  Since system shutdown, groundwater VOC concentrations have 
rebounded in wells primarily limited to the former UST source area, and an area immediately west of the 
pump island.  The remedial system was restarted after system evaluation and trouble shooting on 
February 18, 2004, and has been running continuously to date . 
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2.0  SCOPE OF WORK 
 

The work completed during this report period involved the following activities: 

 

• Collection and submittal of groundwater samples from the on-site monitoring wells for laboratory 
analysis of volatile organic compounds (VOCs) and by EPA method 8021B, on 14 September 
2004;  

 

• Collection and submittal of quarterly supply well samples from the Roger’s residence, and the 
treatment system installed at the Shopping Center’s main supply well for laboratory analysis of 
VOCs;  

 
• Monthly operations and maintenance  of the AS/SVE system; 

 

• Preparation of this summary report, which details the work performed, and provides conclusions 
and offers recommendations for further action. 
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3.0   INVESTIGATIVE PROCEDURES AND RESULTS 
 

3.1  DETERMINATION OF GROUNDWATER FLOW DIRECTION AND GRADIENT 
 
On 14 September 2004, groundwater in the unconfined surficial aquifer directly beneath the site 
continued to be flowing in a southerly direction, toward the West River, with an average horizontal 
hydraulic gradient of about 3.5 percent.  Water-level measurements and elevation calculations for 14 
September 2004 are presented in Table 1.  The groundwater contour map presented as Figure 3 was 
prepared using these data.   
 
The depth to water in the unconfined surficial aquifer on 14 September 2004 varied from 7.53 feet (SP-1) 
to 10.61 feet (MW-7) below top-of-casing (TOC).  Static water-table elevations were computed for each 
monitoring well by subtracting the measured or corrected depth-to-water readings from the surveyed top-
of-casing elevations, which are relative to an arbitrary site datum of 100.00 feet. 
  
3.2 MONITORING WELL SAMPLING AND ANALYSIS 
  
Groundwater analytical results of samples collected from water-table monitoring wells indicate that the 
unconfined surficial aquifer beneath the site remains contaminated with gasoline compounds.  During the 
14 September 2004 semi-annual sampling event, the VGES1 was exceeded for benzene in SP-1 and SP-3, 
for 1,3,5 trimethyl benzene in monitoring wells MW-8 and SP-2, for 1,2,4 trimethyl benzene in 
monitoring wells MW-8, SP-1, SP-2, and SP-3, and for Napthalene in monitoring wells MW-8 and SP-1.  
VGES for the gasoline additive MTBE was exceeded in monitoring well samples MW-3, MW-8, and SP-
1 through SP-3.  MTBE was detected at levels below VGESs in monitoring well MW-7.  VOCs were not 
detected in samples collected from monitoring wells MW-5 and MW-6, during this sampling event.  It 
should be noted that wells SP-1, SP-2, and SP-3 are actually sparge wells also used as groundwater 
monitoring purposes.  
 
A contaminant distribution map for the 14 September 2004 monitoring well sampling event is presented 
as Figure 4.  The analytical results for groundwater samples are summarized on Table 2A and on the time-
series graphs in Figures 5 through 16.  Laboratory report forms are included in Appendix A. 
 
3.2 ROGER’S RESIDENCE  SUPPLY WELL SAMPLING AND ANALYSIS 
 
Following the detection of MTBE at a concentration of 22.1 µg/L in the Roger’s supply well during the 
March 2004 annual residential supply well sampling, confirmatory samples were collected on the 16 June 
2004 and 11 August 2004 site visits at the request of Mr. Tim Cropley of the Vermont Department of 
Conservation.  Analytical results from both sampling dates indicated that petroleum related VOC’s, 
MTBE and benzene were detected in the supply well.   
 
MTBE was detected in the June 2004 and August 2004 confirmation samples at concentrations of 19.7 
µg/L and 13.7 µg/L respectively, which are below the Vermont Health Advisory of 40 µg/L.  Benzene 

                                                           
1The Vermont Department of Environmental Conservation (VT DEC) has established Groundwater 
Enforcement Standards (VGESs) for eight petroleum related VOCs, as follows: benzene - 5 µg/L; toluene - 
1,000 µg/L; ethylbenzene - 700 µg/L; Total Xylenes - 10,000 µg/L; MTBE, a gasoline additive, - 40 µg/L; 
1,3,5-trimethylbenzene - 4 µg/L; 1,2,4- trimethylbenzene - 5 µg/L; and naphthalene - 20 µg/L. 
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was detected in the June 2004 confirmatory sample at a concentration of 1.4 µg/L, which exceeds the 
Vermont Action Level (VAL) of 1.0 µg/L. 
 
Since there currently is no treatment system installed for the supply well, Mr. Cropley has coordinated 
bottled water delivery to the Roger’s residence.  
 
3.3 WATER SUPPLY TREATMENT SYSTEM SAMPLING AND ANALYSIS 
 
Analytical results of the influent samples collected from bedrock supply well treatment systems at the site 
indicate that the shallow bedrock aquifer beneath the site continues to be contaminated with gasoline 
compounds.  During this monitoring period (April 2004 through September 2004), no benzene was 
detected in samples collected from the Shopping Center’s main supply well treatment system.  MTBE 
was detected at levels above the Vermont Health Advisory of 40 µg/L in samples collected from 
Shopping Center’s main supply well treatment system.   
 
The Thorne-Thomsen residential supply well was not sampled during this period because ECS could not 
gain access during the September 2004 monitoring event. The Thorne-Thomsen residential supply well 
will be sampled during the next quarterly sampling event in December 2004.  MTBE was detected at 
levels below the Vermont Health Advisory of 40 µg/L in influent samples collected from the Thorne-
Thomsen residential supply well during the June 2004 quarterly monitoring.  The analytical results for the 
treatment system influent samples are summarized on the time-series graphs in Figures 15 and 16.  
Laboratory report forms are included in Appendix A.  A summary of the monitoring results for the 
individual treatment systems collected during this monitoring period is included on Table 3A & 3B and 
discussed below. 
 
Thorne-Thomsen Residential Well: The treatment system at this location is a point-of-entry system 
designed primarily for VOC removal by adsorption to granular activated carbon.  This system was 
installed and is maintained by Vermont Water Treatment Systems of Bristol, Vermont.  
 
 
Shopping Center Main Supply Well: The treatment system at this location is a granular activated 
carbon based system, designed for VOC removal.  This system was installed and is maintained by 
Vermont Water Works of Manchester, Vermont.  
 
During the report period, this system failed to remove all detectable concentrations of gasoline-related 
compounds from the drinking water.  Gasoline-related additive MTBE was detected in the treatment 
system influent, mid carbon, and effluent samples at concentrations of 96.4, 57.5, and 53.8 µg/L, 
respectively.  All concentrations were above the MCL for MTBE of 40µg/L.  No other gasoline 
compounds were detected during this monitoring period.  
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3.4 QUALITY ASSURANCE/QUALITY CONTROL  
 
Trip blank and duplicate samples were collected and analyzed for VOCs by EPA Method 8021B to 
ensure that adequate quality assurance/quality control (QA/QC) standards were maintained.  Analytical 
results from the QA/QC samples indicate that adequate QA/QC was maintained during sample collection 
and analysis.  No VOCs were detected in the trip blanks, and the analytical results for the field duplicate 
samples collected from MW-8 was within 25 percent of the original sampling results, which is within the 
EPA 30 percent acceptable range.  
 
3.5 REMEDIAL SYSTEM OPERATION AND PERFORMANCE 
 
An estimated 29 pounds of gasoline mass were recovered from the subsurface by the AS/SVE System 
between 16 March 2004 and 14 September 2004, bringing the total gasoline mass recovered since January 
1999 to 419 pounds (Figure 17, Appendix A).  Estimated mass-recovery rates during this reporting period 
ranged from 0.087 to 0.226 pounds per day (lbs./day) (Figure 17, Appendix A).  The SVE system was 
operational 100 percent of the operating period.  The AS portion of the system was on 66 percent of the 
operating period. 
 
The vapor-destruction efficiency of the carbon-treatment system was evaluated during each site visit, 
when the system was running, by measuring influent and effluent vapor concentrations with a 
photoionization detector (PID) concentrations.  VT DEC guidance documents require that vapor treatment 
systems show either at least 95% destruction or effluent PID concentrations below five parts per million 
(ppm).  During this reporting period, the system effluent PID readings exceeded the five ppm standard 
during three separate site visits.  New vapor phase carbon vessels were ordered and installed in November 
2004 
 
A trained ECS field technician continued to monitor the remedial system during site visits throughout this 
operating period, checking and recording system operating parameters and making repairs and 
adjustments as necessary.  Measurements during each scheduled visit included: VOC concentrations in 
each SVE line and downstream of the manifold using a PID (Table 5, Appendix A); vacuum levels in 
each SVE line (Table 6, Appendix A); and influent and effluent PID readings on the carbon treatment 
system (Table 7, Appendix A), and SVE flow rates (Table 8, Appendix A).  The PID was calibrated on 
each day of use to a benzene reference using an isobutylene standard gas.   
 
The SVE portion of the system consists of five horizontal vapor extraction wells operating continuously.  
The combined piping comes to the surface in the treatment shed where it is manifolded together.  The 
subsurface vapors are drawn through the piping by using a 1.5 horsepower (HP) Rotron regenerative 
blower, which removes air from the subsurface at a rate of approximately 88 standard cubic feet per 
minute (scfm).  Hydrocarbons in the blower effluent air are treated through two 55-gallon drums of 
activated carbon, connected in series, prior to being discharged to the atmosphere. 
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4.0    CONCLUSIONS 
 
ECS’s findings during this report period are summarized as follows: 
 

• Results indicate that residual gasoline related volatile organic compound (VOC) contamination is 
still present within the surficial and bedrock aquifer.   

 
• The Vermont Groundwater Enforcement Standard (VGES) for at least one petroleum 

hydrocarbon continue to be exceeded in site monitoring wells MW-3, MW-8, SP-1, SP-2, and 
SP-3.  The gasoline additive methyl tert butyl ether (MTBE) continues to be detected in 
monitoring wells MW-3, MW-7, MW-8,  SP-1, SP-2, and SP-3.   

 
• No groundwater samples were collected from MW-S2 and MW-S3 because a large dumpster was 

on top of the wells.  Monitoring well SP-4 was not sampled because the well was dry. 
 

• Analytical results from the September 2004 site visit indicate that with the exception of MTBE no 
other petroleum hydrocarbons were detected in the shopping center’s main drinking water supply 
well treatment system samples.  

 
• MTBE continues to be detected in samples collected from the shopping center’s main drinking-

water supply well’s influent, mid-carbon and effluent.  Laboratory analytical reports from the 14 
September 2004 system effluent sample indicated that concentrations exceeded the Vermont 
Health Advisory (VHA) of 40 micrograms per liter (µg/L) for MTBE.  Water Works, who 
services the treatment system, was notified verbally of the treatment system break-through on 28 
October 2004.  It was also discussed with Water Works, that historical sampling results 
demonstrate that the current treatment system has not been effective at eliminating MTBE.  It was 
suggested the frequency of carbon change out and service of the treatment system should be 
increased. 

 
• ECS had requested permission to gain access to the Thorne-Thomsen property for the sampling of 

the treatment system on separate occasions via phone call, but the phone calls were not returned.  
No one was home at the Thorne-Thomsen residence during the September 2004 site visit, and 
therefore, the treatment system was not sampled.  ECS will attempt to sample the Thorne-
Thompsen well again in December 2004 during the quarterly sampling. 

 
• An estimated 29 pounds of gasoline mass were recovered from the subsurface by the AS/SVE 

System between 16 March 2004 and 14 September 2004, bringing the total gasoline mass 
recovered since January 1999 to 419 pounds.  Estimated mass-recovery rates during this reporting 
period ranged from 0.087 to 0.226 pounds per day (lbs./day).  These data represent a continued 
decrease in mass removal rate.   

 
• The SVE portion of the system was operational 100 percent of the time during this reporting 

period.  The AS portion of the system was operational approximately 66 percent of the time.  The 
AS/SVE system is currently operational.   

 
• The lack of VOC recovery in the SVE legs 1,2, and 3 and the presence of VOCs in sparge points 

SP-1 and SP-2 suggests minimal sparge influence in this area of the site.  
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5.0 RECOMMENDATIONS 
 

On the basis of these findings, ECS makes the following recommendations: 

 
 

1. Groundwater sampling and analysis of all onsite monitoring wells should continue on a semi-
annual basis, with the next groundwater monitoring event to take place March 2005.   

 
2. The nearby residential supply wells should continue to be monitored annually, with the next 

sampling event to be conducted in March 2005.  With the exception of the Roger’s residence, the 
sampling list should be reduced to residences located within a 500ft. radius instead of the 
previously determined list of residences located within 1,000 ft of the Londonderry Citgo., given 
two years of non-detected petroleum related contaminants.  The residences that are within the 500 
ft radius of the contaminant source include: Gordon, Rowley, the Second Congregational Church 
and it’s associated “Store”, and the Abbott residence.   

 
3. Quarterly sampling of nearby supply well treatment systems of the Thorne-Thompsen residence, 

and Londonderry Shopping Center should continue, with the next sampling event to be conducted 
in December 2004.  In addition to supply well sampling, the Roger’s supply well should be 
included in this quarterly sampling plan.  

 
4. Remediation system checks and maintenance should continue to be conducted on a monthly 

basis.  
 

5. Field data should be collected during system checks, such as dissolved oxygen, vacuum, and 
pressure from existing monitoring points to evaluate sparge and extraction influence.  This data 
will be used to determine if the existing AS/SVE system is affecting residual contaminants within 
the source area.   

 
6. The supply well treatment system for the Londonderry Shopping Center should be reevaluated 

and upgraded given historical MTBE contaminant breakthrough. 
 

 



 

  

TABLES 



TABLE 1. GROUNDWATER ELEVATION CALCULATIONS

Londonderry Citgo
Londonderry, Vermont

Monitoring Date: 
14 September 2004

Well I. D.
Top of 
Casing 

Elevation *

Depth to 
Water (feet, 

TOC)

Ground Water 
Elevation

MW-1
MW-2
MW-3 98.69 8.00 90.69
MW-4
MW-5 98.48 10.44 88.04
MW-6 95.13 9.67 85.46
MW-7 98.40 10.61 87.79
MW-8 99.66 8.29 91.37

MW-S1
MW-S2 94.89 NS NS
MW-S3 94.41 NS NS
SP-1** 99.07 7.53 91.54
SP-2** 99.23 8.05 91.18
SP-3** 99.50 8.26 91.24
SP-4** 99.64 NS NS

*Top of casing (TOC) and ground water elevations are relative to an
arbitrary site datum of 100.00 feet.  
**Sparge points (SP) screened below water-table.
MW-1 and MW-2 were destroyed during installation of the new UST system 
MW-S1 and were destroyed during snow removal.
MW-5 was not sampled due to change in scope of work.
MW-6 was not located.
NS = Groundwater level counld not be obtained.  Well Not Sampled.
MW-S2 was not sampled because a dumpster was on top of it.
MW-S3 was not sampled because of a field oversite.

DESTROYED or PAVED OVER

DESTROYED or PAVED OVER
DESTROYED or PAVED OVER

FILLED WITH SEDIMENT

ECS 96093gwe.xls



TABLE 2. ANALYTICAL MONITORING RESULTS 
GROUNDWATER MONITORING WELL SAMPLES

Londonderry Citgo
Londonderry, Vermont

Monitoring Date:  
14 September 2004

Sample Location Total BTEX MTBE Benzene Toluene Ethyl 
benzene Xylenes

1,3,5 
Trimethyl  
Benzene

1,2,4 
Trimethyl 
Benzene

Naphthalene

Volatile Petroleum Hydrocarbons by EPA Method 8021B

MW-S2 NS NS NS NS NS NS NS NS NS

MW-S3 NS NS NS NS NS NS NS NS NS

MW-3 ND 44.6 ND<1.0 ND<1.0 ND<1.0 ND<2.0 ND<1.0 ND<1.0 ND<1.0

MW-5 ND ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<2.0 ND<1.0 ND<1.0 ND<1.0

MW-6 ND ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<2.0 ND<1.0 ND<1.0 ND<1.0

MW-7 ND 1.3 ND<1.0 ND<1.0 ND<1.0 ND<2.0 ND<1.0 ND<1.0 ND<1.0

MW-8 838 140 ND<10.0 13.4 178 647 160 575 93

SP-1 118 258 105 13.3 ND<4.0 ND<8.0 ND<4.0 7.5 ND<4.0

SP-2 203 125 ND<5.0 10.2 104 88.5 25.1 200 30.2

SP-3 32 367 31.7 ND<5.0 ND<5.0 ND<10.0 ND<4.0 7.2 ND<5.0

SP-4 NS NS NS NS NS NS NS NS NS
VGES --- 40 5.0 1,000 700 10,000 4.0 5.0 20

 Quality Assurance/Quality Control Samples by EPA Method 8021B

Duplicate (Dup.) 771 142 6.8 10.4 159 595 148 595 102

MW-8 838 140 ND<10.0 13.4 178 647 160 575 93

% Difference 8 1 NA 25 11 8 8 3 9

trip blank ND ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<2.0 ND<1.0 ND<1.0 ND<1.0

Notes:  
All Samples collected by ECS and analyzed by Endyne, Inc. for volatile petroleum hydrocarbons by EPA Method 8021B.
Results given in micrograms per liter (µg/L).
ND - None detected at indicated detection limit.
TBQ - Trace below indicated quantitation limit.
VGES - Vermont Groundwater Enforcement Standards.
Shaded concentrations exceed VGES.
SP-4 was not sampled because well was dry on 9/14/04.

MW-3S was not sampled due to an oversight in the field on 9/14/04.
MW-2S was not sampled because well was under a dumpster on 9/14/04.

ECS 96093T02.xls



TABLE 3A.
Drinking-Water Analytical Results

Londonderry Citgo
Londonderry Center, Vermont

Monitoring Date: 
16 June 2004

Supply Well MTBE Benzene Toluene Ethyl 
benzene Xylenes Total BTEX 1,3,5 -TMB 1,3,5 -TMB Naphthalene

Shopping Center Main 
                             - system influent 32.9 ND <1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1

                       - system mid 28.9 ND <1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1
                             - system effluent 4.8 ND <1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1
Thorne-Thomsen - system influent 28.7 ND <1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1

                       - system mid 1.2 ND <1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1
                             - system effluent ND <1 ND <1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1
Rogers 19.7 1.4 ND <1 ND <1 ND <2 1.4 ND <1 ND <1 ND <1

Dup. (Shopping center main influent.) 33.9 ND <1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1
                             - System Influent 32.9 ND <1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1

% Difference 2.01 -- -- -- -- -- -- -- --
trip blank ND ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<2.0 ND<1.0 ND<1.0 ND<1.0

MCL --- 5 1,000   700 10,000  --- --- --- ---
VHA 40 --- --- --- --- --- 5 4 20
VAL --- 1 --- --- --- --- --- --- ---

Notes:
Results given in parts per billion (ppb).
NS - Not sampled, could not contact owner for access.
ND - None detected at indicated detection limit.
TBQ - Trace below quantitation limit indicated.
All samples collected by ECS and analyzed by Endyne, Inc.
MCL - Enforceable U.S. EPA Maximum Contaminant Levels for chemicals of concern in drinking water.
VHA - Vermont Health Advisories - guidelines for concentrations of chemicals in drinking water that do not have MCLs.
VAL - Vermont Action Levels for eight chemicals of specific health concern in public water systems, established by the Vermont Dept. of Health.
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TABLE 3B
Drinking-Water Analytical Results

Londonderry Citgo
Londonderry Center, Vermont

Monitoring Dates: 
11 August 2004 and 14 September 2004

Supply Well MTBE Benzene Toluene Ethyl 
benzene Xylenes Total BTEX 1,3,5 -TMB 1,3,5 -TMB Naphthalene

Shopping Center Main 
                             - system influent 96.4 ND <1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1

                       - system mid 57.5 ND <1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1
                             - system effluent 53.8 ND <1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1
Thorne-Thomsen - system influent NS NS NS NS NS NS NS NS NS

                       - system mid NS NS NS NS NS NS NS NS NS
                             - system effluent NS NS NS NS NS NS NS NS NS
Rogers*  (Sampled 8/11/04) 13.7 ND <0.5 ND <0.5 ND <0.5 ND <0.5 ND ND <0.5 ND <0.5 ND <0.5
Dup. ††    (Sampled 8/11/04) 13.7 ND <1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1

% Difference 0.00 -- -- -- -- -- -- -- --
Trip blank  (Sampled 8/11/04) ND ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<2.0 ND<1.0 ND<1.0 ND<1.0

MCL --- 5 1,000   700 10,000  --- --- --- ---
VHA 40 --- --- --- --- --- 5 4 20
VAL --- 1 --- --- --- --- --- --- ---

Notes:
Results given in parts per billion (ppb).
NS - Not sampled, could not contact owner for access.
ND - None detected at indicated detection limit.
All samples collected by ECS and analyzed by Endyne, Inc.

†† - Duplicate sample and trip blank for 9/14/04 were collected with the monitoring well group of samples.

MCL - Enforceable U.S. EPA Maximum Contaminant Levels for chemicals of concern in drinking water.
VHA - Vermont Health Advisories - guidelines for concentrations of chemicals in drinking water that do not have MCLs.
VAL - Vermont Action Levels for eight chemicals of specific health concern in public water systems, established by the Vermont Dept. of Health.
* - Rogers residence supply well was sampled on 8/11/04 and analyzed for VOCs by EPA Method 524.2.   Tert-amyl methyl ether was detected at 1.1 µg/L.
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TABLE 4.  SPARGE SYSTEM PRESSURE AND AIRFLOW READINGS

DATE SP-1 SP-2 SP-3 SP-4
02/22/00 0.5 6 3 5.5
03/09/00 1 5 4 4
07/17/00 6 4 4.5 4.5
07/26/00 4 5 4.5 6
08/14/00 5 6.5 7 5
09/19/00 3 5.5 5 4.5
02/18/04 -- -- -- --
03/08/04 -- -- -- --
03/16/04 -- -- -- --
04/22/04 -- -- -- --
05/11/04 -- -- -- --
06/16/04 4.5 6.0 4.5 4.5
07/06/04 5.0 5.0 5.0 4.0
08/11/04 3.5 6.5 3.5 5
09/14/04 1 5 1 4

Note:  Readings in pounds per square inch (psi).
N/A: Data not available
--: Sparge leg not running 

DATE SP-1 SP-2 SP-3 SP-4
02/22/00 12.5 9.5 10 9
03/09/00 12.5 9.75 9 10
07/17/00 8.0 10.5 9.0 9.5
07/26/00 13 12 10.5 10
08/14/00 11 17 11 6
09/19/00 11.5 22 17 7
02/18/04 -- -- -- --
03/08/04 -- -- -- --
03/16/04 -- -- -- --
04/22/04 -- -- -- --
05/11/04 -- -- -- --
06/16/04 15 16 7.5 5
07/06/04 5 5 5 4
08/11/04 10 14 10 8
09/14/04 9.5 15 11.5 7.5

Note: Readings in standard cubic feet per minute (scfm).
N/A= Data not available
--: Sparge leg not running
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TABLE 5. SVE SYSTEM PID READINGS

DATE SVE-1 SVE-2 SVE-3 SVE-4 SVE-5 Total
11/19/99 3.2 16.2 0.7 6.1 1.2 5.8
12/03/99 6.5 4.9 9.8 5.5 4.1 2.5
12/14/99 4.5 6.2 1.8 6.8 2.2 4.2
01/19/00 1.5 24.2 0.0 1.5 0.1 1.6
02/22/00 0.7 0.0 0.5 0.7 0.5 --
03/09/00 -- 6.3 -- 4.1 -- --
07/17/00 0.1 0.9 0.2 1.7 0.9 2.8
07/26/00 10.4 4.3 13.8 2.0 0.0 0.0
08/14/00 0.3 0.4 15.1 2.8 6.8 5.4
09/19/00 6.1 4.0 4.2 3.0 5.0 2.1
02/18/04 65.0 76.6 79.7 595.0 437.0 117.0
03/08/04 0.2 23.8 0.2 51.6 18.4 13.2
03/16/04 0 5.5 0.1 69.4 27.5 15.6
04/22/04 0 0 0 8.0 16.0 11.0
05/11/04 0 0 1.3 22.7 29.0 18.3
06/16/04 9.7 23.6 8.3 1.3 11.1 4.1
07/06/04 0 0.4 0 21.2 1.5 5.2
08/11/04 0 3.3 3.3 30.2 0.6 8.8
09/14/04 0 0 0 20.1 3.1 8.0

Notes: Readings in parts per million (ppm) by photoionization detector
System readings are prior to dilution.
N/A= Data not available
--: SVE leg not running

TABLE 6. SVE SYSTEM VACUUM READINGS

DATE SVE-1 SVE-2 SVE-3 SVE-4 SVE-5 TOTAL
02/10/99 --- --- --- --- --- ---
12/14/99 2.0 1.0 1.0 3.0 1.0 N/A
01/19/00 1.75 1.5 1.0 3.0 1.0 N/A
02/22/00 1.5 1.0 1.0 3.0 1.0 48.5
03/09/00 2.0 1.5 1.5 4.0 1.0 --
07/17/00 1.2 1.2 1.0 1.6 1.0 17

07/26/00 1.2 1.3 1.1 1.0 1.6 13.5
08/14/00 1.7 1.8 1.6 2.1 1.7 17
09/19/00 1.3 1.4 1.2 1.9 1.5 7.2
02/18/04 2.0 2.0 2.0 2.0 2.0 2.0
03/08/04 0.1 0.1 0.1 0.1 0.1 0.9
03/16/04 0.1 0.1 0.1 0.1 0.1 1.0
04/22/04 2.0 2.0 2.0 2.0 2.0 2.0
05/11/04 0.4 0.4 0.4 0.5 0.4 0.6
06/16/04 2.0 0.3 0.2 1.0 0.1 0.4
07/06/04 1.0 0.8 1.0 1.4 1.0 2.2
08/11/04 1.3 1.6 1.4 1.4 2.0 2.1
09/14/04 1.0 0.9 1.0 1.4 1.1 2.4

Note: ---: SVE leg not running
N/A= Data not available
All vacuum readings reported as inches of water column
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DATE INFL EFF REMOVAL (%)
02/22/00 4.4 1.3 70.5
03/09/00 7.1 0 100
07/17/00 1.3 0.2 85
07/26/00 0 0 100
08/14/00 4.5 1.2 64
09/19/00 1.9 1 48
02/18/04 117 3 97
03/08/04 4.6 4.2 91
03/16/04 3.1 3.1 0
04/22/04 3.1 4.5 -45
05/11/04 NA NA NA
06/16/04 4.1 0 100
07/06/04 5.2 7.1 -37
08/11/04 7.8 10.5 -35
09/14/04 3.7 6.8 -84

DATE SVE-1 SVE-2 SVE-3 SVE-4 SVE-5 C-1 INFL
12/03/99 5.3 2.6 7.5 31.7 8.4 0.0
12/14/99 11.1 4.4 5.4 40.4 7.5 0.0
01/19/00 19.0 2.9 10.9 44.9 11.8 0.0
02/22/00 N/A N/A N/A N/A N/A N/A
03/09/00 33.4 14.8 18.2 75.5 24.9 104
07/17/00 15.9 15.2 27.2 55.3 48.1 123.2
07/26/00 12.0 12.9 21.3 36.0 39.2 109.0
08/14/00 1.5 1.5 11.7 44.1 52.1 93.4
09/19/00 10.3 10.2 19.8 33.6 37.3 88.0
02/18/04 1.3 0.9 4.5 0.2 9.7 48.60       
03/08/04 1.5 1.5 5.3 0.1 9.7 41.0
03/16/04 1.8 1.7 4.7 0.2 9.7 42.8
04/22/04 0.5 0.5 0.5 0.5 12.0 48.6
05/11/04 12.6 10.7 17.5 33.0 33.0 40.0
06/16/04 15.0 12.2 18.4 0.6 27.5 37.3
07/06/04 8.7 8.2 15.6 19.4 34.0 77.6
08/11/04 7.8 7.8 14.6 24.3 29.1 77.6
09/14/04 9.7 4.9 17.5 24.3 34.1 87.3

Notes: Flow rates reported in cubic feet per minute (cfm)
System readings are prior to dilution.
--- SVE leg not running
N/A Data not available

TABLE 7. SVE SYSTEM VOC DESTRUCTION EFFICIENCY

TABLE 8. SVE SYSTEM AIRFLOW READINGS

back pressure
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Figure 17.
Londonderry Citgo

Cumulative Gasoline Mass Recovery by AS/SVE System

Date PID Air Flow Gasoline Cumulative Recovered
(ppm) Rate Recovery Gasoline

(scfm) Rate Mass
(lb / day) (lb)

01/29/99 0
01/30/99 456.0 77 11.473 80
02/07/99 352.0 77 8.856 151
03/11/99 248.0 77 6.240 157
03/17/99 40.0 75 3.576 179
03/18/99 40.0 75 0.980 180
03/31/99 0.2 25 0.002 180
04/15/99 9.0 22 0.035 180
05/28/99 4.9 134 0.177 188
07/16/99 41.1 134 1.007 237
07/20/99 33.3 111 1.208 239
08/03/99 33.3 111 1.208 255
08/11/99 31.9 115 1.204 265
08/23/99 79.4 89 1.855 287
09/10/99 58.8 70 1.345 289
09/21/99 58.8 70 1.345 303
10/07/99 1.3 105 0.859 317
10/20/99 5.4 112 0.119 319
11/19/99 5.8 93 0.188 324
12/03/99 2.5 88 0.123 326
12/14/99 4.2 93 0.099 327
01/19/00 1.6 104 0.093 331
02/22/00 4.4 104 0.102 334
03/08/00 7.1 104 0.195 337
06/30/00 -- -- -- 326
07/17/00 1.3 123.2 0.156 329
07/26/00 0.0 109.0 0.025 327
08/14/00 4.5 93.4 0.078 332
09/19/00 1.9 88.0 0.108 338
02/18/04 325.0 48.8 5.182 343
03/08/04 4.6 41.0 2.418 389
03/16/04 5.4 42.8 0.068 390
04/22/04 12.0 48.6 0.130 394
05/11/04 18.3 40.0 0.219 399
06/16/04 4.1 37.3 0.141 404
07/06/04 5.2 77.6 0.087 405
08/11/04 8.8 77.6 0.177 412
09/14/04 8.0 87.3 0.226 419

Notes:
eq. 1.) Recovery Rate = (ppm volume) (1xe-6) (cfm) (1440 min/day) (86 lbs/mole) / (379 cf/moles of gas)
       2.) 2/22/00 air flow rate estimated based on 1/19/00 and 3/09/00 data
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APPENDIX A 

LABORATORY REPORT FORMS  
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