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EXECUTIVE SUMMARY 
 

The professional hydrogeologic and environmental consulting firm of Leggette, 
Brashears & Graham, Inc. (LBG) is pleased to present the dissolved metals results of the 
recent Supplemental Phase II Environmental Site Investigation at the St. Albans 
Municipal Parking Lot #1 and Former Brickyard Tavern property located along 
Kingman, Federal, Lake and North Main Streets in the City of St. Albans, Vermont (the 
Site). LBG was notified by the Northwest Regional Planning Commission (NRPC) of 
their selection to complete the Supplemental work during the summer of 2009 following 
the submittal of a work plan dated April 29, 2009.  Prior to entering into an agreement 
with the NRPC the project was delayed over the summer of 2009.  LBG entered into an 
agreement to conduct the work in late October 2009.  
 

Analytical results show total iron detected above the Vermont Groundwater 
Enforcement Standards (VGES) across the Site and total manganese detected above the 
VGES in several wells on-Site. Low levels of total molybdenum were detected, although 
concentrations did not exceed the VGES. Therefore, dissolved iron and manganese 
analyses were requested for specific samples with elevated total metals.   

 
Filtered groundwater results show dissolved iron concentrations below the VGES 

and dissolved manganese concentrations remain above the VGES in several wells on-
Site. Potential sources of iron and manganese on-Site may be the past use of a portion of 
the Site as a foundry, urban fill, and/or local geology.  Low levels of total molybdenum 
were detected, although concentrations did not exceed the VGES. 

 
LBG recommends implementing the recommendations set forth in LBG’s recent 

Supplemental Phase II Environmental Site Assessment Report, dated March 12, 2010. 
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1.0 INTRODUCTION 
 

Leggette, Brashears & Graham, Inc. (LBG) has prepared submittal to serve as an 
addendum to the recently submitted Supplemental Phase II Site Investigation for the 
Former Brickyard Tavern and Municipal Parking Lot No. 1 in St. Albans, Vermont (the 
Site). This addendum includes the dissolved metals results for the January 2010 
groundwater sampling event, which were received by LBG on March 12, 2010. 

 
2.0 GROUNDWATER SAMPLE COLLECTION 

 
On January 26th and 27th, prior to sample collection, groundwater was purged 

from the wells in order to obtain a representative groundwater sample using a low flow 
submersible pump.  Once the stabilization of parameters such as temperature, turbidity, 
specific conductance, oxidation reduction potential and pH occurred, samples were 
collected.     

 
Purge water was discharged to the ground surface.  The groundwater samples 

were placed in the appropriate laboratory-preserved and -provided glassware.  All 
samples were analyzed select metals (iron, manganese and molybdenum).  In addition, 
samples from all wells were filtered using an in-line 0.45 micron filter for dissolved 
metals analysis, which was to be conducted if total metals were found to exceed the 
VGES. 

 
Sample glassware included 250 milliliter plastic containers preserved with nitric 

acid (HNO3) for metals analysis.  A field duplicate (labeled DUP2) and matrix spike 
(MS) and duplicate samples were collected for Quality Assurance/Quality Control 
(QA/QC) purposes.  All samples were transported on ice, under Chain-of-Custody to 
TestAmerica of South Burlington, Vermont for analysis.   

 
3.0 GROUNDWATER QUALITY RESULTS 

 
Groundwater data were compared to the VGES.  The complete laboratory report 

is provided as Attachment 1. LBG requested that the laboratory provide “j” values to 
determine if multiple compounds were present above the detection limits, but below the 
quantitation limits (QLs) for those compounds with QLs exceeding applicable standards. 

 
Total iron was detected in all sampled on-Site wells at concentrations exceeding 

the VGES while total manganese concentrations exceeded the VGES in the majority of 
the wells sampled.  Molybdenum was detected above the QLs in each sample analyzed; 
however, concentrations were not observed to exceed the VGES.  Since concentrations of 
total iron and manganese exceeded the VGES, additional analysis of dissolved iron and 
manganese were requested. 

 
The results of the total and dissolved metals analyses of the groundwater samples 

are summarized in the table below. 
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Well 
Identification 

Iron Iron 
(Dissolved) Manganese Manganese 

(Dissolved) Molybdenum Molybdenum 
(Dissolved) 

MW-1 644 49.1 6,410 6,700 6.4 NT 
MW-2 3,780 176 80.2 NT 19.0 NT 
MW-10 2,840 60.7 173 NT 7.9 NT 
MW-13 768 <27.7 56.6 NT 2.5 NT 
MW-14 3,140 <27.7 2,430 99.5 14.5 NT 

MW-101 4,020 55.0 447 388 7.5 NT 
MW-102 2,130 110 1,340 1,370 12.8 NT 
MW-103 855 41.9 909 984 5.7 NT 
MW-104 3,300 119 497 493 16.6 NT 

DUP2 1,260 <27.7 94.3 NT 4.4 NT 
Concentration in µg/L 

VGES 300* 300* 300 300 40 40 
       
Notes: 1. VGES - Vermont Groundwater Enforcement Standard; bold and italicized values in heavily  

     outlined cells exceed the VGES.    
 2. Samples were analyzed by US EPA Method 6010B for metals unless noted otherwise. 
 3. NT - not tested; ND - not detected above method detection limits.  

 4. Concentration is reported in units of ug/L - micrograms per liter - unless noted otherwise. 
5. DUP2 – duplicate sample collected from MW-13 for QA/QC purposes. 

 * Value represents Vermont Secondary Groundwater Quality Standard.  
 

4.0 LABORATORY QUALITY CONTROL 
  

The QA/QC sample results are reviewed to determine if the acceptance criteria 
was met.  The method blank is evaluated for contamination introduced at the laboratory 
and spikes are used to evaluate biases.  To evaluate precision, duplicate samples are used.  
Field duplicates are used for evaluation of precision after sample collection, and 
laboratory duplicates are used for assessing analytical precision.  The field duplicates will 
ensure precision and that the results are accurate and therefore, the data is practical for 
comparison to the VGES.  During data validation, any corrective actions taken, any 
samples affected, and the potential effect of the actions on the validity of the data are 
documented. 

 
LBG collected groundwater samples for MS/Duplicate of MW-14 for dissolved 

metals analysis. The MS recoveries for dissolved iron were reported within the control 
limits; however, the relative percent differences between the MS and Duplicate sample is 
reported outside acceptance limits indicating the potential for uncertainty.  The dissolved 
iron results were well below the VGES for all samples; still, the dissolved iron 
concentration for MW-2 should be used cautiously as this result was nearest the VGES. 

 
Field duplicate samples were collected for dissolved metals analysis.   The RPD 

between MW-13 and DUP2 was not calculated for dissolved iron since the results were 
below QLs.   
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Method blanks, calibration and laboratory control samples were reported without 
exceptions. 

 
5.0 DATA EVALUATION AND USABILITY 

 
In addition, all laboratory data has been validated for the following parameters 

prior to acceptance: 
• Correct sample identification; 
• Correct reporting limits; 
• Analysis within the method 

specified holding time; 
• Acceptable detection limit 

multipliers; 
 

• RPD between a sample and its 
duplicate, where applicable;  

• Acceptable matrix spike and 
spike duplicates, where 
applicable; and, 

• Acceptable surrogate 
recoveries, where applicable.

 
Copies of the LBG Data Validation Check Lists are provided as Attachment 2. 
 
All samples were received by the laboratory at 4±2° C within 48 hours of sample 

collection.   
 
All field notes and data tables were reviewed to check for duplicate re-keying of 

data and to identify data entry errors prior to inclusion in this submittal.  In addition, this 
entire addendum has undergone internal LBG peer review. 

 
Following our collection, testing and evaluation of all the data gathered, we 

believe the data to be valid and can be relied upon. 
 

6.0 FINDINGS 
 
Based on this supplemental investigation, LBG summarizes the following 

findings: 
 

 Total iron was detected at concentrations exceeding the VGES in all wells 
sampled, while dissolved iron concentrations were below the VGES. 

  
 Total manganese was detected at concentrations exceeding the VGES in most 

wells and dissolved concentrations remained above the VGES in all samples 
tested with the exception of MW-14.   

  
 Low levels of total molybdenum were detected, although concentrations did not 

exceed the VGES. 
 
 
 



 

7.0 CONCLUSIONS & RECOMMENDATIONS 
 

Analytical results show total iron detected above the VGES across the Site and 
manganese detected above the VGES in several wells on-Site.  Filtered groundwater 
results indicate dissolved manganese concentrations detected above the VGES in several 
wells on-Site.  Potential sources of iron and manganese on-Site may be the past use of a 
portion of the Site as a foundry, urban fill, and/or local geology.  The bedrock in the area 
is described as Morses line formation – a calcareous and non-calcareous slate with local 
thin lenses of limestone and dolomite (Doll, 1961).  According to the State of Vermont, 
Agency of Natural Resources, Geology and Mineral Resources Division, Vermont 
Geological Survey website “Vermont slates are generally black, green, purple or mottled, 
depending on the amounts of chlorite (green) and iron (red to purple) they contain” (State 
of Vermont). Additionally, “natural dolomites often contain impurities such as Mn, Fe, 
...” (Wright et al., 2002), while the urban fill containing any remnants from previous 
foundry operations on-Site can cause elevated iron particles from corrosion.  Manganese 
concentrations detected on-Site appear to fall within the levels observed by the USGS, 
although manganese concentrations in groundwater were detected above the VGES 
(Shacklette and Boerngenm, 1984 and Gustavsson et al., 2001). 

 
Contaminant concentrations are influenced by a multitude of environmental 

conditions, such as oxidation-reduction reactions, acid-base reactions, solution-
precipitation reactions and precipitation recharge events among others. Disturbance of the 
subsurface materials may also alter the geochemistry of certain contaminants resulting in 
fluctuating concentrations.  All newly installed wells exhibited concentrations of 
dissolved manganese above the VGES, which may be attributed to the recent disturbance 
of the subsurface materials.   

 
The Site is served by municipal water, so the use of and exposure to area 

groundwater is unlikely.  The proposed future use of the Site will not increase exposure 
to potential subsurface contaminants as long as there is appropriate isolation from the 
subsurface contaminates.  During construction activities, exposed soil and groundwater 
should be managed appropriately.  

 
Additionally, LBG recommends implementing the recommendations set forth in 

LBG’s recent Supplemental Phase II Environmental Site Assessment Report, dated March 
12, 2010. 

 
Groundwater sampling was conducted using low stress methods during both 

rounds of sampling, and therefore provides data representative of groundwater 
concentrations at the time of sampling.  However, contaminant concentrations 
particularly inorganic constituents may fluctuate in groundwater and are governed by a 
host of environmental conditions, such as oxidation-reduction reactions, acid-base 
reactions, solution-precipitation reactions and precipitation recharge events among others. 
Disturbance of the subsurface materials may alter the geochemistry of certain 
contaminants resulting in fluctuating concentrations. Concentrations will likely fluctuate 
seasonally, as environmental conditions on-Site alter the solubility of contaminants, and 
may exceed the VGES on occasion. 
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8.0 LIMITATIONS 

 
No attempt was made to determine the compliance of present or former owners or 

operators of the Site with federal, state, or municipal environmental or land use laws or 
regulations.   
 

Due to the fact that geological and soil formations are inherently random, variable 
and indeterminate (heterogeneous) in nature, the professional services and opinions 
provided by LBG under this agreement are not guaranteed to be a representation of 
complete Site conditions, which are subject to change with time as a result of natural or 
man-made processes.  Although the services are extensive, findings and conclusions are 
limited to and by the information obtained.  LBG makes no expressed or implied 
representations or warranties regarding any changes in condition of the premises after the 
dates of the respective sampling events.  In addition, further subsurface investigatory 
methods are available that could further define the soil and groundwater conditions.  Any 
qualitative or quantitative information regarding the Site that was not available to LBG at 
the time of this assessment may result in a modification of the representations made in 
this report. 
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30 Community Drive, Suite 11    South Burlington, VT 05403   tel 802.660.1990   fax 802.660.1919   www.testamericainc.com 
 

 
TestAmerica Laboratories, Inc. 

 
March 11, 2010 
 
Ms. Deirdra D. Ritzer                                
Leggette, Brashears & Graham 
76 Pearl Street 
Suite 203 
Essex Junction, VT 05452 
 
Re:  Laboratory Project No. 29000 
Case: STALBANS; SDG: 135744                                           
 
Dear Ms. Ritzer: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on February 24th, 2010.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  02/24/10  ETR No:  135744 
 
 819024 MW-1F 01/26/10 FILTRATE 
 819026A MW-10F 01/26/10 FILTRATE 
 819027 MW-101F 01/26/10 FILTRATE 
 819028 MW-2F 01/27/10 FILTRATE 
 819029A MW-13F 01/27/10 FILTRATE 
 819030 MW-14F 01/27/10 FILTRATE 
 819030DP MW-14FREP 01/27/10 FILTRATE 
 819030MD MW-14FMSD 01/27/10 FILTRATE 
 819031 MW-102F 01/27/10 FILTRATE 
 819032 MW-103F 01/27/10 FILTRATE 
 819033 MW-104F 01/27/10 FILTRATE 
 819034A DUP2F 01/27/10 FILTRATE 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
Iron and Manganese SW-846 6010B Select  
A duplicate analysis was performed on the digestate of sample MW-14F.  The relative percent 
difference of manganese exceeded the control criteria.  The laboratory suspects these issues to 
be indicative of the sample matrix itself. 
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  



The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 
 

 
Sara Goff                                        
Project Manager 
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