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1.0 INTRODUCTION 

The following report summarizes the spring, groundwater sampling conducted in April 2005 

at the AOTIBaldwin site in Colchester, Vermont. The location of the property is shown on 

the USGS location map on page 1 in Appendix 1. Monitoring began at the subject site in 
1992 with 9 sampling events. Quarterly sampling began in 1998 and semi-annual sampling 
began in 1999. Annual spring sampling began in 2001. 

2.0 GROUNDWATER ELEVATION MONITORING 

Water elevation measurements were recorded at wells on the site on April 4, 2005. 
Groundwater elevations are similar to those recorded in the Spring of 2004, and all wells 
were within the historical range for groundwater elevation. Historical water level data is 
presented in tabular form in Appendix 2, pages 1-7. 

The water table contour map on page 2 of Appendix 1 shows that groundwater flows 
southeasterly through the site. The recorded observations of flow direction and gradient 
are consistent with previous maps and indicate that the soils on the site exhibit consistent 
hydrologic properties. 

3.0 WATER QUALITY MONITORING RESULTS 

Groundwater samples were collected from ten wells on April 4, 2005 (MW-1, 2, 3, 4, 5, 6, 
7, 10, 11, and 12). As is historically the case, a petroleum odor was evident in MW-5. 
The LaRosa Laboratory in Waterbury, Vermont, analyzed all samples by EPA Method 
8021 B. The water quality summary tables are on pages 8-1 5 of Appendix 2. Results for 
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April 2005 can be found in the water quality summary table on page 16 of Appendix 2. 
Laboratory reports are included in Appendix 3, pages 1 to 27. 

Water samples from wells 2, 3, 4 and 5 typically have groundwater concentrations 
exceeding the Vermont Groundwater Enforcement Standard (VGES) for one or more 
compounds. For the first time, in April 2004 there was no exceedance of the VGES in any 
of the wells tested (although free product was found in MW-5). During this monitoring 
event only MW-4 and MW-5 exceeded the VGES. MW-4 violated the VGES with 
concentrations of 1,3,5-trimethylbenzene and 1,2,4-trimethylbenzene. MW-5 violated the 
VGES with concentrations of benzene, 1,3,5-trimethylbenzene,l,2,4-trimethylbenzene, and 
naphthalene. 

4.0 BlOREMEDlATlON PARAMETERS 

Measurement of basic bioremediation parameters was conducted. Measurement data is 
enclosed on page 16-1 7 of Appendix 2. 

4.1 Natural Attenuation Analyses 

Monitoring wells on site were analyzed utilizing field screening equipment. Monitoring wells 
were utilized to represent the different zones of the contaminant plume, including 
upgradient (background) conditions (MW-1 and MW-3), the original source area (MW-4,5), 
and downgradient conditions of the original source area (MW-10, 1 1 ). This data is used to 
evaluate natural attenuation by biodegradation in specific zones of the plume. Microbes in 
the soil utilize petroleum compounds for aerobic and anaerobic respiration, which can be 
monitored by analyses of natural attenuation parameters. 

Field readings of Dissolved Oxygen (DO), Temperature, pH, Oxidation-Reduction Potential 

(ORP) and Conductivity in ground water were obtained from the ten wells by the low-flow 
method. This included purging each well under low-flow conditions (c0.5 Llmin) with a 

peristaltic pump and analyzing parameters by use of a flow-through cell. Results of the 
low-flow analyses are summarized in Appendix 2, page 16-1 7 and summarized below: 

DO readings ranged from a high of 16.05 in well MW-6 to 2.12 in well 10. DO in MW-10 
was the lowest of all the wells monitored during this 2005 monitoring event and during the 
2004 monitoring event. 
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ORP readings ranged from 109.9 mV in MW-1 to -45.1 mV in MW-5. 

Conductivity readings ranged from 107 uSIcm in MW-11 to 491 uS/cm in MW-3. 

pH readings ranged from 5.59 to 9.37. 

Temperature readings ranged from 7 to 11 "C this monitoring round. 

These results do not show definitive evidence that biodegradation of petroleum compounds 
via microbial respiration is operative at the site. We should expect to see DO readings 
much lower in wells 3, 4 and 5 than in the perimeter wells (10, 11, 12). There are no 

significant trends that can be drawn from the data based on these parameters and the 
location of the wells in and around the contaminant plume. 

5.0 CONCLUSIONS 

April 2005 water quality sampling at the AOTIBaldwin site showed contaminant compounds 

above the VGES only in wells MW-4 and MW-5. Wells MW-1, MW-10, MW-11, MW-12 

have not shown the presence of hydrocarbon compounds for several monitoring events, 
aside from traces or Toluene detected during this recent sampling, and may not need to be 
sampled in the next round. 

The remaining monitor wells had no detectable petroleum contamination. Data collected in 
the low flow analysis does not show definitive trends in natural attenuation. 

The next sampling round at the Baldwin site is scheduled for April 2006. Monitoring should 
continue until groundwater in all wells is below the VGES. H&N also recommends that low- 
flow sampling to collect bioremediation parameters be discontinued. Results from these 
analyses during this monitoring round, and during the previous monitoring round, have not 
provided significant trends from which to draw conclusions regarding the attenuation of 

petroleum compounds. Standard sampling techniques to collect groundwater samples 
should be followed during the next sampling round. 

11 'PROJECTS~AOiT3ALDWIN\REPORTS\AOTBALDWIN~2005 DOC 



  
  
  
  
  
  
  
  

APPENDIX 1APPENDIX 1  



SITE

N  F  O  R  M  A  T  I  O  N   &
I  S  U  A  L  I  Z  A  T  I  O  N
E  R  V  I  C  E  S

I

S
V

Prepared by:

Heindel and Noyes
Hydrogeology    Ecology

Environmental  Engineering

# # #

# #

CONSULTING  SCIENTISTS AND ENGINEERS

N

EW

S
July 11, 2003
c:\aotbald\sitemap.apr

Agency of Transportation - Baldwin Site
Colchester, Vermont

USGS Site Location Map
2000 0 2000 Feet





  
  
  
  
  
  
  
  

APPENDIX 2APPENDIX 2  
 





































  
  
  
  
  
  
  
  

APPENDIX 3APPENDIX 3  
























































