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      10 May 2006 
      File No. VT960093 (08-205686.00) 
 
Mr. Gary Thurston 
Rice Oil Company, Inc. 
P.O. Box 1497 
34 Montaque City Road 
Greenfield, Massachusetts 01301 
 
     Re: Spring 2006 Quarterly Sampling Letter Report 
      Londonderry Citgo, Londonderry, Vermont 
      (VT DEC Site No. 96-2015) 
 
Dear Mr. Thurston: 
 
Enclosed are the quarterly results for the Londonderry Citgo spring sampling event conducted by 
Environmental Compliance Services, Inc. (ECS) on 21 March 2006.  The event included sampling of 
eleven onsite monitoring wells, the Main Supply Well treatment system in the basement of the Mountain 
Marketplace Shopping Center, the Thorne-Thomsen residential treatment system,  the Rogers’ residential 
supply well, and ten neighboring residential supply wells.  Also summarized in this letter report are the 
subsurface investigation and monitoring well installation activities that were performed by ECS prior to 
the quarterly sampling event.   The services outlined were conducted in accordance with the work plan 
and cost estimate dated 26 January 2006.  
 
ECS conducted seven soil borings and installed four monitoring wells on 14 March 2006.  Three soil 
borings, two finished with PVC monitoring wells, served to replace previously destroyed or damaged 
monitoring wells.  Four additional soil borings, two finished with PVC monitoring wells, were installed to 
identify areas of residual contamination, assess the sources of continued bedrock aquifer methyl tert butyl 
ether (MTBE) contamination, and begin to reevaluate the remedial progress at the site. 
 
Findings: 
 

• MTBE was detected in the Main Supply Well of the Mountain Marketplace Shopping Center at 
concentrations observed one year ago that again exceed Vermont Groundwater Enforcement 
Standards (VGES).  

 
• MTBE was detected in the sample collected from the Thorne-Thomsen well at concentrations 

below the VGES.  No petroleum related volatile organic compounds (VOCs) were detected in the 
Thorne-Thomsen residence treatment system mid or effluent sample indicating that the system is 
effectively removing the contaminants.   

 
• MTBE continues to be detected in the Roger’s supply well, though concentrations appear to be 

exhibiting a decreasing trend since a peak concentration was observed in March 2004.   
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• MTBE was detected in the sample collected from the Platte supply well for the first time, 
however repeat samples were non-detect. 

 
• Petroleum related VOCs were detected in seven of the eleven monitoring wells during the 21 

March 2006 sampling event.   
 

• MTBE concentrations were above VGES in both MW-1R and MW-S3 at 121.0 µg/L and 298.0 
µg/L respectively.  MTBE was also detected at levels below VGES in MW-6, MW-8, MW-10, 
MW-11, and MW-S2. 

 
• One or more of Benzene, Ethylbenzene, Toluene, and Xylene (BTEX) compounds were detected 

in monitoring wells MW-1R, MW-8, MW-10, and MW-11.  Benzene exceeded the VGES of 5 
µg/L in both MW-1R and MW-10 with concentrations of 176.0 µg/L and 32.4 µg/L respectively. 

 
SUBSURFACE INVESTIGATION AND MONITORING WELL INSTALLATION 
 
On 14 March 2006, ECS’s drilling operation, under the supervision of the project scientist, utilized a 
Geoprobe direct-push rig to conduct seven soil borings and install four monitoring wells (see Figure 2 - 
Site Plan).  Soil borings were advanced to a depth sufficient to assess soils at and below the water table, 
until contamination levels decreased, or until refusal at presumed bedrock.  Soils were screened 
continuously for VOCs utilizing a portable photoionization detector (PID). 
 
MW-1 and MW-2 were destroyed and were replaced with monitoring wells MW-1R and MW-2R.  MW-
10 and MW-11 were installed within the historically outlined plume to better identify the extents of 
contamination.  MW-1R was installed up gradient of the former and present tank locations and no 
evidence of contamination was observed in soils logged during drilling activities.  MW-2R and MW-10 
were advanced in the center of the historical plume and confirmed the presence of residual contamination 
not remediated during the operation of the air sparge/soil vapor extraction system.  VOC readings peaked 
at 13.8 parts per million (ppm) in MW-2R and at 212.5 ppm in MW-10.  MW-11 was installed down 
gradient of the Londonderry Citgo facility in what has historically been documented as the path by which 
contamination in the overburden aquifer is migrating.  The peak soil headspace PID reading at this 
location was 2.2 ppm. 
 
Three additional soil borings were also advanced to better delineate the contaminate plume.  SB-9, 
performed to the east of the water and sewer line and adjacent to MW-4, met refusal at bedrock at a depth 
of three feet with no evidence of contamination or groundwater above that depth.  SB-4R was advanced 
immediately to the south of MW-4 to determine if a greater depth could be reached to insure a more 
consistent groundwater sampling point.  Bedrock refusal was met at a similar depth as MW-4, thus no 
replacement well was installed.  SB-12 was conducted down gradient of the current UST system to 
eliminate the possibility of a new source of contamination originating from the tanks.  No evidence of 
contamination was observed in soils logged from this boring.  
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SAMPLING RESULTS – SUPPLY WELLS 
 
VOCs were detected in the influent side sample collected from the Main Supply Well treatment system of 
the Mountain Marketplace Shopping Center.  MTBE was detected in the treatment system influent sample 
(Main Supply Inf) at a concentration of 62.6 micrograms per liter (µg/L).  The MTBE concentration of 
62.6 µg/L is consistent with levels observed for the past two years, however it has returned to levels 
exceeding VGES for the first time since the June 2005 sampling event.  Analytical results are attached 
and also summarized in Table 1. 
 
MTBE was detected in the Thorne-Thomsen residence treatment system influent sample (Thorne 
Thomsen Inf) at 33.2 µg/L.  The MTBE concentration of 33.2 µg/L represents a 3.5 µg/L decrease from 
the previous sampling event and continues a moderate decreasing trend.  No VOCs were detected in 
samples collected following the first carbon filter (Thorne Thomsen Mid) or the second carbon filter 
(Thorne Thomsen Eff) indicating that the system is effectively removing the contaminants.  Analytical 
results are attached and also summarized in Table 1. 
 
MTBE was detected in the Rogers and Platte residential supply wells samples at 1.9 µg/L and 2.3 µg/L 
during the March 2006 quarterly sampling event.  MTBE concentrations at both residences are below 
water quality guidelines of 40 µg/L and the Rogers supply well continues to exhibit a decreasing trend.   
The Platte residence sample contained concentrations of MTBE for the first time and repeat sampling 
revealed no VOC contamination.  Analytical results are attached and also summarized in Table 3. 
 
All other residential supply wells were non-detect and the owners have been notified of this by letter.  The 
Galpin Residence and the former Post Office were unoccupied at the time of sampling.  Attempts to 
contact the former owners were unsuccessful and no samples were collected.  The location of each 
residence is shown on Figure 
 
Prior to all sample collections, the water was allowed to run for approximately 15 minutes to purge water 
from the wells and pressure tanks, and facilitate communication with the bedrock aquifer.  The supply 
well samples were transported under chain of custody in an ice-filled cooler to Spectrum Analytical, Inc. 
of Agawam, Massachusetts, where they were analyzed for the possible presence of volatile petroleum 
compounds by EPA Method 524.2 for the Mountain Marketplace Main Supply Well and by EPA Method 
8021b for remainder of the residential supply wells and treatment systems.   
 
SAMPLING RESULTS – SURFICIAL AQUIFER MONITORING WELLS 
 
Groundwater flow continues to flow in a southerly direction towards the West River (Fig.3, Table 2).  A 
bedrock outcrop observed east of the Londonderry Citgo facility, bedrock encountered at a depth of 
approximately three feet in SB-9, and the lack of overburden groundwater at SB-9 indicates that there is 
no easterly component of overburden groundwater flow.  Groundwater contouring and contaminant 
distribution does indicate the possibility that undulations in the bedrock surface and water and sewer lines 
leading to the plaza may be influencing groundwater movement and are potentially acting as a 
preferential pathway for MTBE migration to down gradient monitoring wells. 
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VOCs were detected in seven of the eleven monitoring wells during the 21 March 2006 sampling event.  
MTBE concentrations were above VGES in both MW-1R and MW-S3 at 121.0 µg/L and 298.0 µg/L 
respectively (Fig.4b).  Up gradient well MW-1R was resampled on 17 April 2006 to confirm the highest 
site wide MTBE concentration.  MTBE was detected at a lower concentration (72.0 µg/L) in the repeat 
sample along with other gasoline VOCs.  There are no other known sources of gasoline contamination up 
gradient of the site.  MTBE was also detected at levels below VGES in MW-6, MW-8, MW-10, MW-11, 
and MW-S2.  One or more of Benzene, Ethylbenzene, Toluene, and Xylene (BTEX) compounds were 
detected in monitoring wells MW-1R, MW-8, MW-10, and MW-11 (Fig. 4a).  Benzene exceeded the 
VGES of 5 µg/L in both MW-1R and MW-10 with concentrations of 176.0 µg/L and 32.4 µg/L 
respectively. 
 
Dissolved oxygen levels were recorded in seven of the monitoring wells in the immediate vicinity of the 
Londonderry Citgo facility.  The data, ranging from 1.62 mg/L to 5.59 mg/L, will be tabulated with data 
collected during future scheduled monitoring events to assess oxygen deficiency as an inhibitor to natural 
attenuation.  
 
Analytical results from the quality assurance and quality control (QA/QC) samples indicate that adequate 
QA/QC was maintained during sample collection and analysis.  No contaminants were detected in the trip 
blank.  The blind field duplicate sample results for monitoring well MW-10 (designated as Duplicate) 
were outside of the EPA recommended relative percent difference for field duplicate samples of 30 
percent for the Xylene and 1,3,5-Trimethylbenzene compounds. However, given the relatively low 
concentrations and small difference between concentrations, we consider the QA/QC to be adequate. 
 
 
Recommendations 
 
Based on the above findings, ECS recommends the following: 
 

• Continue with the monitoring plan outlined in the work plan dated 26 January 2006 for the 
impacted surficial groundwater aquifer and drinking water supply wells; 

 
• Dissolved oxygen levels should continue to be measured to complete baseline data analysis and 

continue to assess potential remedial alternatives; 
 

• Additional samples should be collected from MW-1R, MW-2R, MW-8, and MW-10 during 
each quarterly event in order to establish a set of baseline data to assess areas of contamination 
revealed during this sampling event.  An estimate of out of scope costs will be provided for 
approval prior to the June 2006 site visit. 

 
 
 
 
 



Mr. Gary Thurston 
Rice Oil Company, Inc. 
10 May 2006 
 
Page 5 
 

  
 
Please contact me if you have any questions regarding this report or the enclosed analytical results.  Upon 
your approval, this report will be forwarded to the VT DEC.   
 
 
Sincerely, 
ENVIRONMENTAL COMPLIANCE SERVICES, INC. 
 
 
 
 
Michael P. Doran 
Project Scientist 

 
96093Apr2006qtrlyRpt 
 
Attachments: Table 1.  Treatment System and Supply Well VOC Concentrations 
  Table 2.  Groundwater Elevation Calculations 
  Table 3.  Drinking Water Analytical Results  
 
  Figure 1. Site Location Map 
  Figure 1A.  Residential Supply Well Location Map 
  Figure 2. Site Plan 
  Figure 3. Groundwater Elevation Map 
  Figure 4a. Contaminant Distribution Map w/ BTEX Isoconcentrations 
  Figure 4b. Contaminant Distribution Map w/ MTBE Isoconcentrations 
  Figure 5-16. VOC Concentration Tables and Graphs 
 
  Laboratory Reports 
 
 
 
Cc:  Mr. Tim Cropley, VT DEC  
        Mr. Robert Waite, Londonderry Ventures 
        Mr. Roger Thorn-Thomsen  
 



 

ATTACHMENTS 
 



Table 1.
Treatment System and Supply Well

VOC Concentrations

Monitoring Date:  
7 December 2005

Monitoring Date: 21 March 2006

Supply Well Total BTEX MTBE Benzene Toluene Ethyl 
Benzene Xylenes 1,3,5-TMB 1,2,4-TMB Naphthalene

Shopping Center Main - Influent ND 62.6 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05
Shopping Center Main - Mid  B ND ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05
Shopping Center Main - Mid  E ND ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05
Shopping Center Main - Effluent ND ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05
Thorne-Thomsen - Influent ND 33.2 ND<1 ND<1 ND<1 ND<2.0 ND<1 ND<1 ND<1
Thorne-Thomsen - Mid ND ND<1 ND<1 ND<1 ND<1 ND<2.0 ND<1 ND<1 ND<1
Thorne-Thomsen - Effluent ND ND<1 ND<1 ND<1 ND<1 ND<2.0 ND<1 ND<1 ND<1
Roger's ND<1.0 1.9 ND<1.0 ND<1.0 ND<1.0 ND<2.0 ND<1.0 ND<1.0 ND<1.0

Trip Blank ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND <1.0
MW-10 41.4 20.8 32.4 2.4 ND<1.0 6.6 2.4 ND<1.0 ND<1.0
Duplicate (MW-10) 36.1 26.4 31.0 2.0 ND<1.0 4.1 4.3 1.0 ND<1.0
% Difference 12.8 26.9 4.3 16.7 -- 37.9 79.2 0.0 --
Trip Blank ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 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 micrograms per liter (µg/L).
NS - Not Sampled
ND- None detected at indicated detection limit.
TBQ - Trace below quantitation limit indicated.
TMB - Trimethyl Benzene
MTBE -  Methyl Tertiary butyl ether
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.  
Shading indicates exceedance of MCL, VHA and/or VAL
Shopping Center samples analyzed by EPA Method 524.2 /Thorne Thompson and Rogers analyzed by 8021B

QA/QC

ECS, Inc. 205686treatmentsystem_QAQC.XLS



TABLE 2. GROUNDWATER ELEVATION CALCULATIONS

Londonderry Citgo
Londonderry, Vermont

Monitoring Date: 
21 March 2006

Well I. D.
Top of 
Casing 

Elevation *

Depth to 
Water (feet, 

TOC)

Ground Water 
Elevation

MW-1R 100.53 5.23 95.30
MW-2R 99.28 5.20 94.08
MW-3 98.69 4.91 93.78
MW-4 98.32 4.01 94.31
MW-5 98.48 NG NG
MW-6 95.13 8.91 86.22
MW-7 98.40 8.39 90.01
MW-8 99.66 5.65 94.01

MW-S2 94.89 8.75 86.14
MW-S3 94.41 8.19 86.22
MW-10 99.60 5.49 94.11
MW-11 98.70 6.01 92.69

*Top of casing (TOC) and ground water elevations are relative to an
arbitrary site datum of 100.00 feet.  
NG = Not Gauged

ECS 205686gwe.xls



TABLE 3.
Drinking-Water Analytical Results

Londonderry Citgo
Londonderry Center, Vermont

Monitoring Date: 
29 March 2005

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

Tert-amyl-
Methyl-
Ether

Shopping Center Main 
                             - system influent 62.6 ND<0.5 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 9.5
                             - system mid B ND ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05
                             - system mid D ND ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 NA
                             - system effluent ND ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05 ND<.05
Thorne-Thomsen - system influent 33.2 ND<1 ND<1 ND<1 ND<1 ND<1.0 ND<1 ND<1 ND<1 NA

                       - system mid ND<1 ND<1 ND<1 ND<1 ND<1 ND<1.0 ND<1 ND<1 ND<1 NA
                             - system effluent ND<1 ND<1 ND<1 ND<1 ND<1 ND<1.0 ND<1 ND<1 ND<1 NA
Rogers 1.9 ND<1.0 ND<1.0 ND<1.0 ND<2.0 ND BRL<1 BRL<1 BRL<1 NS
Center Service (SUNOCO) NS NS NS NS NS NS NS NS NS NS
Merrill NS NS NS NS NS NS NS NS NS NS
Jelly's (Mobil) ND <1 ND < 1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1 NA
Second Congregational Church ND <1 ND < 1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1 NA
Kroos House NS NS NS NS NS NS NS NS NS NS
Church Store ND <1 ND < 1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1 NA
Breznick ND <1 ND < 1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1 NA
Rowley ND <1 ND < 1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1 NA
Junker ND <1 ND < 1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1 NA
Galpin NS NS NS NS NS NS ND <1 ND <1 ND <1 NA
*P.O. Building NS NS NS NS NS NS NS NS NS NS
Allen ND <1 ND < 1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1 NA
Garden Restaurant (Platt) ND<1 ND < 1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1 NA
Abbott ND<1 ND < 1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1 NA
Gordon ND <1 ND < 1 ND <1 ND <1 ND <2 ND ND <1 ND <1 ND <1 NA

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

Notes:
Results given in parts per billion (ppb).

NA - Not analyzed for this parameter.
NS -  Not sampled this event.
ND - None detected at indicated detection limit.
All samples collected by ECS and analyzed by Spectrum Analytical, Inc.

* - Building unoccupied.

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.

Thorne-Thomsen infl.,mid, eff.  were analyzed by EPA Method 524.2.  All other samples were analyzed by EPA Method 8021B

ecs reswells.xls



QUADRANGLE LOCATION
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Londonderry, Vermont
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FIGURE 1. SITE LOCATION MAPTITLE:
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FIGURE 1a. 
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FIGURE 5.  MW-1R
VOC Concentrations

Londonderry Citgo
Londonderry, VT

Date Total 
BTEX MTBE Benzene Toluene Ethyl 

benzene Xylenes 1,3,5 
TMB

1,2,4 
TMB

Naph-
thalene

03/21/06 524 298.0 176.0 170.0 9.0 169.4 ND<5.0 13.7 ND<5.0
04/17/06 149 72.0 66.6 34.8 ND<5.0 47.4 ND<5.0 6.8 ND<5.0

VGES --- 40 5 1,000 700 10,000 4 5 20

Notes: Results given in micrograms per liter (µg/L)
ND - None detected at indicated detection limit
TBQ- Trace below quantitation limit indicated.
03/29/05 samples collected by ECS and analyzed by Spectrum Analytical, Inc.
VGES - Vermont Groundwater Enforcement Standards
BTEX - Benzene, toluene, ethyl benzene, & xylenes
MTBE - Methyl tertiary butyl ether
TMB - Trimethyl Benzene
Shaded concentrations exceed VGES.
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FIGURE 6.  MW-2R
VOC Concentrations

Londonderry Citgo
Londonderry, VT

Date Total 
BTEX MTBE Benzene Toluene Ethyl 

benzene Xylenes 1,3,5 
TMB

1,2,4 
TMB

Naph-
thalene

03/21/06 ND ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
04/17/06 ND 1.1 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0

VGES --- 40 5 1,000 700 10,000 4 5 20

Notes: Results given in micrograms per liter (µg/L)
ND - None detected at indicated detection limit
TBQ- Trace below quantitation limit indicated.
03/29/05 samples collected by ECS and analyzed by Spectrum Analytical, Inc.
VGES - Vermont Groundwater Enforcement Standards
BTEX - Benzene, toluene, ethyl benzene, & xylenes
MTBE - Methyl tertiary butyl ether
TMB - Trimethyl Benzene
Shaded concentrations exceed VGES.
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FIGURE 7.  MW-3
VOC Concentrations

Londonderry Citgo
Londonderry, VT

Date Total 
BTEX MTBE Benzene Toluene Ethyl 

benzene Xylenes 1,3,5 
TMB

1,2,4 
TMB

Naph-
thalene

03/08/00 ND 27.9 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
06/12/00 ND ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
09/19/00 ND ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
12/13/00 ND ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
03/13/01 ND 1.7 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
09/25/01 ND 1.83 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
03/26/02 3.2 798 3.2 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
09/05/02 ND 106 ND<1.0 ND<1.0 ND<1.0 ND<2.0 ND<1.0 ND<1.0 ND<1.0
03/27/03 ND 118 ND<1.0 ND<1.0 ND<1.0 ND<2.0 ND<1.0 ND<1.0 ND<1.0
09/25/03 ND 80.2 ND<1.0 ND<1.0 ND<1.0 ND<2.0 ND<1.0 ND<1.0 ND<1.0
03/16/04 ND 1.5 ND<1.0 ND<1.0 ND<1.0 ND<2.0 ND<1.0 ND<1.0 ND<1.0
09/14/04 ND 44.6 ND<1.0 ND<1.0 ND<1.0 ND<2.0 ND<1.0 ND<1.0 ND<1.0
03/29/05 ND ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
09/02/05 ND ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
03/21/06 ND ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0

VGES --- 40 5 1,000 700 10,000 4 5 20

Notes: Results given in micrograms per liter (µg/L)
ND - None detected at indicated detection limit
TBQ- Trace below quantitation limit indicated.
03/29/05 samples collected by ECS and analyzed by Spectrum Analytical, Inc.
VGES - Vermont Groundwater Enforcement Standards
BTEX - Benzene, toluene, ethyl benzene, & xylenes
MTBE - Methyl tertiary butyl ether
TMB - Trimethyl Benzene
Shaded concentrations exceed VGES.
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FIGURE 8.  MW-4
VOC Concentrations

Londonderry Citgo
Londonderry, VT

Date Total BTEX MTBE Benzene Toluene Ethyl 
benzene Xylenes

05/21/97 ND ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
03/13/98 ND ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
06/23/98 ND ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
03/21/06 ND ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0

VGES --- 40 5 1,000 700 10,000

Notes: Results given in micrograms per liter (µg/L).
ND- None detected at indicated detection limit.
TBQ - Trace below quantitation limit indicated.
BTEX - Benzene, toluene, ethyl benzene, & xylenes
MTBE - Methyl tertiary butyl ether
All samples collected by Marin and analyzed by Endyne, Inc.
VGES - Vermont Groundwater Enforcement Standards
* Not sampled 11/14/96, 8/22/97, 11/21/97, 9/29/98 OR 12/22/98; monitoring well was dry.
Well was destroyed in 1998.
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FIGURE 9.  MW-5
VOC Concentrations

Londonderry Citgo
Londonderry, VT

Date Total 
BTEX MTBE Benzene Toluene Ethyl 

benzene Xylenes 1,3,5 
TMB

1,2,4 
TMB

Naph-
thalene

03/08/00 ND ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
06/12/00 ND ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
09/19/00 ND ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
12/13/00 ND ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
03/13/01 ND ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
09/25/01 NS NS NS NS NS NS NS NS NS
03/26/02 NS NS NS NS NS NS NS NS NS
09/05/02 NS NS NS NS NS NS NS NS NS
03/27/03 NS NS NS NS NS NS NS NS NS
09/25/03 NS NS NS NS NS NS NS NS NS
03/16/04 NS NS NS NS NS NS NS NS NS
09/14/04 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
03/29/05 NS NS NS NS NS NS NS NS NS
09/02/05 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
03/21/06 NS NS NS NS NS NS NS NS NS

VGES --- 40 5 1,000 700 10,000 4 5 20

Notes: Results given in micrograms per liter (µg/L)
ND - None detected at indicated detection limit.
TBQ - Trace below quantitation limit indicated.
All samples collected by ECS and analyzed by Endyne, Inc.
VGES - Vermont Groundwater Enforcement Standards
BTEX - Benzene, toluene, ethyl benzene, & xylenes
MTBE - Methyl tertiary butyl ether
TMB - Trimethyl Benzene
* Well installed 14 May 1997

** MW-5 Not sampled due to change in scope of work.  Added back to sampling plan on  
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FIGURE 10.  MW-6
VOC Concentrations

Londonderry Citgo
Londonderry, VT

Date Total 
BTEX MTBE Benzene Toluene Ethyl 

benzene Xylenes 1,3,5 
TMB

1,2,4 
TMB

Naph-
thalene

03/08/00 ND 10.6 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
06/12/00 ND 39.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
09/19/00 ND 16.5 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
12/13/00 ND 31.7 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
03/13/01 ND 35.3 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
09/05/02 ND 1.5 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
03/27/03 NS NS NS NS NS NS NS NS NS
09/25/03 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
03/16/04 NS NS NS NS NS NS NS NS NS
09/14/04 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
09/02/05 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
03/21/06 ND 2.7 ND<1.0 ND<1.0 ND<1.0 ND<2.0 ND<1.0 ND<1.0 ND<1.0

VGES --- 40 5 1,000 700 10,000 4 5 20

Notes: Results given in micrograms per liter (µg/L)
ND - None detected at indicated detection limit.
TBQ - Trace below quantitation limit indicated.
All samples collected by ECS and analyzed by Endyne, Inc.
VGES - Vermont Groundwater Enforcement Standards
BTEX - Benzene, toluene, ethyl benzene, & xylenes
MTBE - Methyl tertiary butyl ether
TMB - Trimethyl Benzene
* Well installed 14 May 1997
** MW-6 not located.
NS- Unable to locate the well due to excessive snow stock piled from plowing, therefore not sampl
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FIGURE 11.  MW-7
VOC Concentrations

Londonderry Citgo
Londonderry, VT

Date Total 
BTEX MTBE Benzene Toluene Ethyl 

benzene Xylenes 1,3,5 
TMB

1,2,4 
TMB

Naph-
thalene

03/08/00 ND 84.3 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND<1.0
06/12/00 ND 10.2 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND<1.0
09/19/00 ND 5.1 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND<1.0
12/13/00 ND 22.3 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND<1.0
03/13/01 2.4 85.5 ND<1.0 ND<1.0 ND<1.0 2.4 ND<1.0 ND<1.0 ND<1.0
03/26/02 ND 10.4 ND<1.0 ND<1.0 ND<1.0 ND <1.0 ND<1.0 ND<1.0 ND<1.0
09/05/02 ND 4.9 ND<1.0 ND<1.0 ND<1.0 ND <2.0 ND<1.0 ND<1.0 ND<1.0
03/27/03 ND 77.5 ND<1.0 ND<1.0 ND<1.0 ND <2.0 ND<1.0 ND<1.0 ND<1.0
09/25/03 ND 1.72 ND<1.0 ND<1.0 ND<1.0 ND <2.0 ND<1.0 ND<1.0 ND<1.0
03/16/04 ND 19.4 ND<1.0 ND<1.0 ND<1.0 ND <2.0 ND<1.0 ND<1.0 ND<1.0
09/14/04 ND 1.3 ND<1.0 ND<1.0 ND<1.0 ND <2.0 ND<1.0 ND<1.0 ND<1.0
03/29/05 ND 16.3 ND<1.0 ND<1.0 ND<1.0 ND <2.0 ND<1.0 ND<1.0 ND<1.0
09/02/05 ND 1.6 ND<1.0 ND<1.0 ND<1.0 ND <2.0 ND<1.0 ND<1.0 ND<1.0
03/21/06 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

VGES --- 40 5 1,000 700 10,000 4 5 20

Notes: Results given in micrograms per liter (µg/L)
ND - None detected at indicated detection limit.
TBQ - Trace below quantitation limit indicated.
All samples collected by ECS and analyzed by Endyne, Inc.
VGES - Vermont Groundwater Enforcement Standards
BTEX - Benzene, toluene, ethyl benzene, & xylenes
MTBE - Methyl tertiary butyl ether
TMB - Trimethyl Benzene
* Well installed 23 April 1998
**MW-7 not sampled because it was damaged.
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FIGURE 12.  MW-8
VOC Concentrations

Londonderry Citgo
Londonderry, VT

 

Date Total 
BTEX MTBE Benzene Toluene Ethyl 

benzene Xylenes 1,3,5 
TMB

1,2,4 
TMB

Naph-
thalene

03/08/00 ND 1.2 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
06/12/00 188.2 53.1 10.2 7.9 31.1 139 37.9 46.8 10.9
09/19/00 625.8 24.4 10.8 117 129 369 31.5 103 19.0
12/13/00 ND 24.7 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
03/13/01 44.5 264 5.9 ND<2.0 18.6 20.0 10.6 12.3 4.2
09/25/01 295.4 68.1 4.3 15.1 116 160 32.5 92.1 18.8
03/26/02 1,294.3 1,080 11.2 35.1 178 1,070 180 422 146  
09/05/02 2,514.2 814 20.2 206.0 588 1,700 222 696 153
03/27/03 55.2 38.4 1.0 1.7 5.9 46.6 8.0 16.2 4.1
09/25/03 3,362.0 556 ND<25.0 116 824 2,422 581 1,690 376
03/16/04 540.5 178 12.6 16.9 217 294 184 360 77.2
09/14/04 838.4 140 ND<10.0 13.4 178 647 160 575 93.2
03/29/05 171.7 213 40.0 ND<5.0 35.6 96.1 87.4 299 29.0
09/02/05 11.0 2.4 1.2 ND<1.0 2.1 7.7 1.8 8.5 1.4
03/21/06 52.1 22.8 ND<5 ND<5.0 17.5 34.6 51.8 227.0 27.5

VGES --- 40 5 1,000 700 10,000 4 5 20

Notes: Results given in micrograms per liter (µg/L)
ND- None detected at indicated detection limit.
TBQ - Trace below quantitation limit indicated.
All samples collected by ECS and analyzed by Endyne, Inc.
VGES - Vermont Groundwater Enforcement Standards
* Well installed 23 April 1998
BTEX - Benzene, toluene, ethyl benzene, & xylenes
MTBE - Methyl tertiary butyl ether
TMB - Trimethyl Benzene
Shaded concentrations exceed VGES.
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FIGURE 13.  MW-10
VOC Concentrations

Londonderry Citgo
Londonderry, VT

Date Total 
BTEX MTBE Benzene Toluene Ethyl 

benzene Xylenes 1,3,5 
TMB

1,2,4 
TMB

Naph-
thalene

03/21/06 41.4 20.8 32.4 2.4 ND<1.0 6.6 2.4 ND<1.0 ND<1.0
VGES --- 40 5 1,000 700 10,000 4 5 20

Notes: Results given in micrograms per liter (µg/L)
ND - None detected at indicated detection limit
TBQ- Trace below quantitation limit indicated.
03/29/05 samples collected by ECS and analyzed by Spectrum Analytical, Inc.
VGES - Vermont Groundwater Enforcement Standards
BTEX - Benzene, toluene, ethyl benzene, & xylenes
MTBE - Methyl tertiary butyl ether
TMB - Trimethyl Benzene
Shaded concentrations exceed VGES.
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FIGURE 14.  MW-11
VOC Concentrations

Londonderry Citgo
Londonderry, VT

Date Total 
BTEX MTBE Benzene Toluene Ethyl 

benzene Xylenes 1,3,5 
TMB

1,2,4 
TMB

Naph-
thalene

03/21/06 2.8 6.0 2.8 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0 ND<1.0
VGES --- 40 5 1,000 700 10,000 4 5 20

Notes: Results given in micrograms per liter (µg/L)
ND - None detected at indicated detection limit
TBQ- Trace below quantitation limit indicated.
03/29/05 samples collected by ECS and analyzed by Spectrum Analytical, Inc.
VGES - Vermont Groundwater Enforcement Standards
BTEX - Benzene, toluene, ethyl benzene, & xylenes
MTBE - Methyl tertiary butyl ether
TMB - Trimethyl Benzene
Shaded concentrations exceed VGES.
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FIGURE 15.  MW-S2
VOC Concentrations

Londonderry Citgo
Londonderry, VT

Date Total 
BTEX MTBE Benzene Toluene Ethyl 

benzene Xylenes 1,3,5 
TMB

1,2,4 
TMB Naph-thalene

03/08/00 ND 76.8 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
06/12/00 ND 22.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
09/19/00 ND 51.3 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
12/13/00 ND 40.7 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
03/13/01 ND 43.9 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
09/25/01 ND 29.6 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
03/26/02 ND 15.6 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
09/05/02 ND 11.6 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
03/27/03 ND 41.6 ND <1.0 ND <1.0 ND <1.0 ND <2.0 ND <1.0 ND <1.0 ND <1.0
09/25/03 ND 17.0 ND <1.0 ND <1.0 ND <1.0 ND <2.0 ND <1.0 ND <1.0 ND <1.0
03/16/04 ND 16.5 ND <1.0 ND <1.0 ND <1.0 ND <2.0 ND <1.0 ND <1.0 ND <1.0
09/14/04 NS NS NS NS NS NS NS NS NS
03/29/05 ND 49.9 ND <1.0 ND <1.0 ND <1.0 ND <2.0 ND <1.0 ND <1.0 ND <1.0
09/02/05 ND 29.1 ND <1.0 ND <1.0 ND <1.0 ND <2.0 ND <1.0 ND <1.0 ND <1.0
03/21/06 ND 1.0 ND <1.0 ND <1.0 ND <1.0 ND <2.0 ND <1.0 ND <1.0 ND <1.0

VGES --- 40 5 1,000 700 10,000 4 5 20

Notes: Results given in micrograms per liter (µg/L)
ND- None detected at indicated detection limit.
TBQ - Trace below quantitaion limit indicated
All samples collected by ECS and analyzed by Endyne, Inc.
VGES - Vermont Groundwater Enforcement Standards
BTEX - Benzene, toluene, ethyl benzene, & xylenes
MTBE - Methyl tertiary butyl ether
TMB - Trimethyl Benzene
Shaded concentrations exceed VGES.
Unable to be located during Dec '99 site visit
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FIGURE 16.  MW-S3
VOC Concentrations

Londonderry Citgo
Londonderry, VT

Date Total 
BTEX MTBE Benzene Toluene Ethyl 

benzene Xylenes 1,3,5 
TMB

1,2,4 
TMB Naphthalene

03/08/00 ND 79.4 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
06/12/00 ND 15.7 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
09/19/00 ND 17.9 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
12/13/00 ND 21.8 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
03/13/01 ND 23.7 ND <1.0 ND <1.0 ND <1.0 ND<1.0 ND<1.0 ND<1.0 ND <1.0
09/25/01 ND 10.9 ND <1.0 ND <1.0 ND <1.0 ND<1.0 ND<1.0 ND<1.0 ND <1.0
03/26/02 4.1 14.7 ND <1.0 ND <1.0 1.3 2.8 ND<1.0 ND<1.0 ND <1.0
09/05/02 ND 15.4 ND <1.0 ND <1.0 ND <1.0 ND<2.0 ND<1.0 ND<1.0 ND <1.0
03/27/03 ND 43.5 ND <1.0 ND <1.0 ND <1.0 ND<2.0 ND<1.0 ND<1.0 ND <1.0
09/25/03 ND 16.8 ND <1.0 ND <1.0 ND <1.0 ND<2.0 ND<1.0 ND<1.0 ND <1.0
03/16/04 ND 8.8 ND <1.0 ND <1.0 ND <1.0 ND<2.0 ND<1.0 ND<1.0 ND <1.0
09/14/04 NS NS NS NS NS NS NS NS NS
03/29/05 ND 3.1 ND <1.0 ND <1.0 ND <1.0 ND<2.0 ND<1.0 ND<1.0 ND <1.0
09/02/05 ND 1.0 ND <1.0 ND <1.0 ND <1.0 ND<2.0 ND<1.0 ND<1.0 ND <1.0
03/21/06 ND 121.0 ND <1.0 ND <1.0 ND <1.0 ND<2.0 ND<1.0 ND<1.0 ND <1.0

VGES --- 40 5 1,000 700 10,000 4 5 20

Notes: Results given in micrograms per liter (µg/L)
ND- None detected at indicated detection limit.
TBQ - Trace below quantitaion limit indicated
All samples collected by ECS and analyzed by Endyne, Inc.
VGES - Vermont Groundwater Enforcement Standards
BTEX - Benzene, toluene, ethyl benzene, & xylenes
MTBE - Methyl tertiary butyl ether
TMB - Trimethyl Benzene
Shaded concentrations exceed VGES.
Unable to be located during Dec '99 site visit
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