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July 31, 2006 
 
Mr. Steve Smith 
Lyndon Motor Lodge 
PO Box 188 
Lyndon, VT 05849 
 
RE: Initial Site Investigation – Lyndon Motor Lodge, Lyndon, Vermont 
  SMS Site # 2005-3407; Verterre Project # 06006 
   
Dear Mr. Smith: 
  
Enclosed is the Initial Site Investigation Report which was prepared by The Verterre Group, Inc.® (Verterre) to 
evaluate subsurface conditions following the closure of an abandoned 1,000-gallon fuel oil underground storage 
tank (UST) at the Lyndon Motor Lodge at 6148 Memorial Drive in Lyndon, Vermont.  The closure was 
performed by Wagner Construction on July 11, 2005. 
 
On May 16, 2006, six (6) soil borings were advanced.  Four (4) of these soil borings were completed as 
permanent groundwater monitoring wells.  Groundwater samples were collected from the four wells on June 5, 
2006.  All sampled wells were tested for volatile organic compounds (VOCs) via US EPA Method 8260 and 
total petroleum hydrocarbons as diesel range organics (TPH-DRO).  Data returned from these analyses, along 
with field observations, indicate that petroleum-related contamination has slightly impacted the soil and 
groundwater in the vicinity of the former UST cavity.   The densely packed soils in the vicinity of the former 
UST appear to be preventing contamination from migrating to other areas.   
 
Because of the low level VOCs present in MW-2 (located within the former UST cavity) during this SITE 
investigation, Verterre recommends sampling all SITE wells again in October 2006 for VOCs by USEPA 
Method 8021B.   
 
If you have any questions or concerns, please contact our office at (802) 654-8663 extension 106. 
 
Sincerely, 
The Verterre Group, Inc.® 
 
 
 
Martha Roy 
Project Manager 
 
CC:  Mr. Ashley Desmond, State of Vermont - SMS 
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1.0 INTRODUCTION  
 
This Site Investigation (SI) report has been prepared by The Verterre Group, Inc.® (Verterre) to 
present the findings of environmental conditions encountered during a recent subsurface Site 
Investigation at the Lyndon Motor Lodge, located at 6148 Memorial Drive in Lyndon, Vermont (the 
SITE).  A SITE Location Map is provided as Figure 1 and SITE Plan is presented as Figure 2.  The 
investigation was initiated in response to contamination encountered during removal of an abandoned 
1,000 gallon fuel oil underground storage tank (UST) located on the property.   
 

2.0  BACKGROUND 
 
On July 11, 2005, Wagner Construction removed an abandoned 1,000 gallon fuel oil UST from the 
Lyndon Motor Lodge property.  The tank was estimated to be 55 years old and in poor condition.  
During the tank closure, visual and olfactory evidence of petroleum contamination was encountered.  
Soils screened for volatile organic compounds (VOCs) using a photoionization detector (PID) had 
readings as high as 852 parts per million (ppm) near the fill pipe.  Groundwater was encountered in the 
excavation at a depth of 4.5 feet below grade, with petroleum sheens were noted on the surface.  All 
the soils were backfilled into the tank grave.  
 
Based on the observed site conditions further investigative actions were warranted.  Verterre submitted 
a workscope and cost estimate for a Site Investigation that was approved by the State of Vermont Sites 
Management Section (SMS) on February 7, 2006.   
 

3.0  COMPLETED WORKSCOPE 
 
A Site Investigation was approved by the Sites Management Section (SMS) and the following work 
was conducted: 
 
• DIG SAFE was notified and requested to provide a SITE utility markout. 
• Advancement of six (6) on-site soil borings using Geoprobe® Direct Push technology. Recovered 

soil samples were field screened for the presence of VOCs using a PID equipped with a 10.6 eV 
lamp.   

• Conversion of the four (4) of the on-site soil borings into 1-inch diameter groundwater monitoring 
wells; 

• Development of the newly installed monitoring wells; 
• Sampling of the newly installed groundwater monitoring wells for the determination of VOCs by 

USEPA Method 8260 and total petroleum hydrocarbons as diesel range organics (TPH-DRO); 
• Surveying of the permanent monitoring wells and important site features; 
• Development of a site map including the pertinent surveyed features; and, 
• Preparation of this site investigation report with findings, conclusions, and recommendations. 
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4.0  SUBSURFACE EXPLORATION AND RESULTS 
 

The subsurface exploration program was developed to gather data to provide a better understanding of 
the hydrogeology and possible contaminant distribution on SITE. 
  
4.1  Advancement of Soil Borings 
 
Verterre advanced a total of six (6) soil borings on May 16, 2006 in the locations shown on Figure 2 
using Verterre’s Geoprobe®.  Logs for these borings are presented in Appendix A.  These borings 
were advanced to depths ranging from approximately 6 to 8 feet below ground surface (bgs).  All 
borings were logged, describing soil strata conditions, and field screened for VOCs with a PID using 
conventional headspace techniques.  The PID was a Thermo Environmental Instruments Model 580B 
with a 10.6 eV photoionizing lamp.  The PID was calibrated to a 100-ppmv isobutylene standard, 
referenced to benzene.   
 
Contaminated soil was encountered during the advancement of soil boring B-5.  PID readings for all 
other soil borings were <0.1 parts per million by volume (ppmv). 
 

BORING SUMMARY TABLE 
Boring 

ID 
Boring 

Location 
Depth of Boring/ 

Depth to Water1 (feet bgs) 
Max PID (ppmv) 

B-1/MW-1 Located southeast of the former UST. Boring = 8 
DTW = 6 
PID = <0.1 

B-2/MW-3 Located northwest of the former UST. Boring = 8 
DTW = 6 
PID = <0.1 

B-3 Located east of the former UST. Boring = 8 
DTW = 6 
PID = <0.1 

B-4 Located west of the former UST.  Refusal at 6 feet. Boring = 6 
DTW = 6 
PID = <0.1 

B-5/MW-2 Located within the former UST cavity. Boring = 8 
DTW = 6 
PID = 36.5 (4-8 feet) 

B-6/MW-4 Located northeast of the former UST cavity. Boring = 8 
DTW = 6 
PID = <0.1 

Notes: 1) Apparent depth to water in boring based on water table indicators such as moisture and free water at the time of 
drilling. 
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4.2  Monitor Well Installation and Construction 
 
After evaluating each soil boring for soil strata, water table indicators, and VOCs, monitoring wells 
were installed within the soil borings on May 16, 2006.  The monitoring wells were constructed of 1-
inch diameter schedule 40 polyvinylchloride (PVC) materials.  The well was constructed using 0.010” 
slotted well screen with #1 sand pack to approximately 6 inches above the top of the well screen.  A 
bentonite seal was placed atop the sand pack and hydrated using tap water.  The remainder of the well 
annulus was backfilled with native soil and #1 sand.  The wells were fitted with a 1” expansion plug, 
protected with an aluminum road box, and finished to grade.  After constructing the well, a dedicated 
bailer was used to purge water from the well and develop the sand pack.  Purge water from well 
development was discharged onto the ground surface and allowed to evaporate. 
 
4.3  SITE Geology 
 
A summary of the predominant geological units encountered during drilling activities indicated that 
the SITE is constructed of fine to coarse densely packed sands.  For a more detailed description of 
geological units, see Boring Logs, Appendix A. 
 
4.4   SITE Survey 
 
A Topcon AT-G6 auto level was used to perform a stadia survey to identify the location and elevation 
of the newly installed monitoring wells with respect to existing SITE features.  The collected data was 
used to create the SITE Plan (Figure 2) which includes the location of the newly installed wells and 
sampling points.   
 

5.0  COLLECTION OF GROUNDWATER SAMPLES 
 
Verterre performed groundwater sampling at this SITE on June 5, 2006.  Samples were collected from 
the newly installed wells MW-1, MW-2, MW-3 and MW-4. Prior to sampling, depth to groundwater 
measurements were collected from all monitoring wells.   
 
To allow for a representative groundwater sample, each well was purged of three (3) volumes of water 
with a dedicated bailer.  Purge water from the wells was discharged directly to the ground surface.   
 
Quality assurance/Quality control (QA/QC) samples incorporated into this sampling round included 
one (1) duplicate sample taken from monitor well MW-2 and one (1) field blank.  Samples collected 
from monitoring wells were analyzed via US EPA Method 8260 for VOCs and TPH-DRO.  Resource 
Laboratories performed all laboratory analyses for this round of groundwater sampling.  The results of 
the groundwater sampling round are discussed in the following sections. 
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6.0  RESULTS OF SAMPLING ACTIVITIES 
 
6.1 Groundwater Flow Direction 
 
Verterre personnel measured groundwater levels on SITE on June 5, 2006.  Depth to water ranged 
from 2.21 ft below top of casing (btoc) to 2.75 ft btoc at monitoring wells MW-2 and MW-1, 
respectively.  A summary of groundwater elevation data is presented in Table 1. 
 
Groundwater has been interpreted to flow to the northwest.   The hydraulic gradient was calculated by 
measuring the perpendicular distance between groundwater elevation contours.  The hydraulic gradient 
was calculated to be 0.014 feet/foot between MW-1 and the 97.8 foot contour.  A graphical 
interpretation of the groundwater flow direction is presented on the Groundwater Contour Plan 
provided as Figure 3. 
 
6.2  Groundwater Analytical Results 
 
Contaminants of concern (COCs) were detected above method detection limits (MDLs) in MW-2 at a 
concentration of 7 micrograms per liter (ug/l).  No COCs were reported above the MDLs in MW-1, 
MW-3 and MW-4.  The complete analytical laboratory report is summarized in Table 2, and is 
provided as Attachment 1.   
 
1,2,4 Trimethylbenzene (124 TMB) was reported below the Vermont Ground Enforcement Standard 
(VGES) in MW-2 at a concentration of 3 ug/l.  A duplicate sample collected from MW-2 reported 124 
TMB at the VGES of 5.0 ug/l.   
 
Sec Butylbenzene was also reported in MW-2 at a concentration 2 ug/l.  Sec Butylbenzene does not 
have a VGES limit. 
 
TPH-DRO was reported above the MDL in MW-2 at a concentration of 17,000 ug/l.  TPH-DRO was 
not reported above the MDL in MW-1, MW-3, or MW-4.  TPH-DRO does not have a VGES. 
 
6.3 QA/QC Results 
 
The Relative Percent Difference (RPD) for total COCs in the sample collected from MW-2 and its 
duplicate, DUP-1 were not calculated since the results were less than 10 times the MDLs.  Typically, a 
RPD of up to 25% is considered to be an acceptable correlation between duplicate samples. 
 
Prior to acceptance in this report the laboratory data was evaluated for the following parameters: 
 

• correct sample ID’s; 
• analysis date within method specified holding time; 
• correct reporting limits; 
• acceptable detection limit multipliers; 
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• acceptable matrix spike (MS) and matrix spike duplicate (MSD) recoveries, where 
applicable; 

• acceptable RPD between the MS and MSD, or the sample and duplicate where applicable; 
and, 

• acceptable surrogate recoveries. 
 
No target analytes were detected above the MDL in the Field Blank. 
 
Based on Verterre’s QA/QC evaluation, the data was found to be acceptable. 
 

7.0  RECEPTOR EVALUATION 
 
Verterre conducted a sensitive receptor review of the property.  The property is on municipal water 
and the does contain a basement.  The basement and room #9 were screened for VOCs with a PID.  All 
readings were <0.1 ppmv. 
 
Neighboring properties consist of private residences.   
 
According to the State of Vermont Agency of Natural Resources Internet mapping site, there are no 
private wells located within one-half mile of the SITE.   
 
An unnamed brook is located approximately ½ mile to the east.   
 

8.0  SUMMARY AND CONCLUSIONS  
 
Based on the information and analytical data obtained during this investigation, Verterre concludes the 
following: 
 
• Results of soil headspace screening during soil boring activities, revealed low level VOC 

concentrations above MDLs in soil boring B-5 which was located in the former UST cavity.  B-5 
was converted to monitor well MW-2. 

 
• 124 TMB was reported below the VGES in MW-2 at a concentration of 3 ug/l.  A duplicate sample 

collected from MW-2 reported 124 TMB at the VGES of 5.0 ug/l.  Sec Butylbenzene was also 
reported in MW-2 at a concentration 2 ug/l.  Sec Butylbenzene does not have a VGES limit. 

 
• Laboratory results of the monitor wells MW-1, MW-3 and MW-4 reported no COCs above the 

VGES.  
 
• TPH-DRO was reported above the MDL in MW-2 at a concentration of 17,000 ug/l (17 mg/l).  

TPH-DRO does not have a VGES.   
 
• The soils underlying the SITE consist of fine to coarse densely packed sands. 
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• Considering the data and information obtained thus far, no receptors in the immediate vicinity 

appear to be at risk.   
 

9.0  RECOMMENDATIONS 
 
Soil and groundwater beneath the SITE have been slightly impacted by the observed release of 
petroleum to the subsurface from the recently removed UST.  B-5 had a PID value of 36.5 ppmv in the 
4-8 foot section of the boring.  This boring was converted to MW-2.  The densely packed soils appear 
to be limiting transportation of any contamination. 
 
Because of the low level VOCs present in MW-2 during this SITE investigation, Verterre recommends 
sampling all SITE wells again in October 2006 for VOCs by USEPA Method 8021B.  Depth to water 
will be collected at all wells at the same time. 
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