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EXECUTIVE SUMMARY 
 

This Corrective Action Feasibility Investigation (CAFI) was prepared for the Chittenden County 
Regional Planning Commission (CCRPC) and is a report whose scope is designed to clearly 
communicate the costs and benefits of potential remediation strategies for the interior and 
exterior contamination at the Site.  Interior recognized environmental conditions (RECs) include 
asbestos containing material (ACM), lead paint, mold, ammonia in the abandoned refrigeration 
system, a water-filled sump located near the ammonia refrigeration system, mercury containing 
switches and compressor oil in the refrigeration system, and possible PCB-containing caulk, 
mastic or other building materials.  Exterior RECs present at the Site include a hollow pit which 
presents a  safety hazard, metals and poly-cyclic aromatic hydrocarbons (PAHs) in soil, metals in 
groundwater, a #6 fuel oil above-ground storage tank (AST) (containing approximately 6-inches 
of solids), and a partially buried former wastewater underground storage tank (UST). No 
evidence of environmental impacts from either tank has been observed, but releases could 
potentially occur if these abandoned tanks are not addressed.   
 
The Site consists of an approximately 5.5-acre parcel located near the Richmond town center.  
The parcel is bounded on the north east by the New England Central Rail Road line.  A 
commercial property and a cemetery abut the Site to the west, an open field (partially located on 
the Site) is located to the east, and an open-water wetland associated with the Winooski River is 
located to the south.  The Site houses three buildings: a multi-story building (formerly the 
creamery) of varying construction that was built and modified between about 1916 and 1975; a 
livery/blacksmith shop constructed around 1860; and a boiler room which provided heat to the 
creamery building.  The areas around the buildings are either gravel drive ways or are grown up 
with weeds and grasses.  Approximately 1/2 of the parcel is forested; these forested areas are 
located primarily to the south and east of the buildings.  This CAFI includes a brief summary of 
the results of previous investigations, a discussion of why corrective action is needed, and 
presents potential remedial alternatives for each of the areas of concern at the Site.  
 
The potential for risks to human health which currently exist at the Site will remain unless 
corrective action is taken.  Sources of contamination that result in potential risk include ammonia 
associated with the former refrigeration system, lead paint, ACM, and PAHs in soil that likely 
originating from either atmospheric deposition or importation of impacted fill.  Some of the 
metals detected in soil and groundwater at the Site may be naturally occurring; others may be the 
result of dumping or disposal but no specific sources of metals contamination have been 
identified to date. 
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1.0 INTRODUCTION 

Using federal Brownfields grant funds, Chittenden County Regional Planning 

Commission (CCRPC) is providing redevelopment assistance to the current property owner 

(Craig Caswell of Casing Development), with the main objectives of putting the property to use 

and mitigating risk to human health and the environment.  CCRPC retained The Johnson 

Company to perform a corrective action feasibility investigation (CAFI) for the Site in 

accordance with the Vermont Department of Environmental Conservation (VT DEC)’s 

Corrective Action Guidance document dated November, 1997.  The CAFI provides an evaluation 

of various corrective action alternatives and an estimate of cost to implement each of the 

remedial alternatives presented.   

 

This CAFI is designed to clearly communicate the basis and details of the proposed 

remediation strategy for contamination both inside the former creamery building (asbestos 

containing materials, lead paint, mold, ammonia, the sump, mercury switches, compressor oil, 

and possible polychlorinated biphenyl (PCB)-containing building material) and outside the 

building (the hollow pit, metals- and polycyclic aromatic hydrocarbon (PAH)-impacted soil, 

metals-impacted groundwater, one out-of-service #6 fuel oil above-ground storage tank (AST), 

and one partially buried out-of-service wastewater underground storage tank (UST)) at the 

Former Richmond Creamery Site in Richmond, Vermont (see Figure 1).  

  

The Site consists of an approximately 5.5-acre parcel located near the Richmond town 

center.  Three buildings are present at the Site: the multi-story former creamery building (of 

various construction built and modified between 1916 and 1975); a former livery/blacksmith 

shop (1860); and a boiler room which provided heat to the creamery building.  The New England 

Central Rail Road line forms the northern boundary of the parcel and a commercial property and 

a cemetery abut the Site to the west.  An open field, part of which is located on the Site, forms 

the eastern boundary, and an open-water wetland associated with the Winooski River is located 

to the south.  Approximately half of the parcel is forested; these forested areas are located 

primarily to the south and east of the buildings.  Around the buildings are gravel drives and areas 
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that have grown up with weeds and grasses.  This CAFI includes a brief summary of the results 

of previous investigations, a discussion of why corrective action is needed, and presents potential 

remedial alternatives for each of the recognized environmental conditions (RECs) at the Site.  

Previous sample collection locations are show on Figure 2.  Figure 3 shows the Site property 

boundaries and identifies where the RECs are located at the Site  

 

All buildings at the Site are currently vacant and in varying states of disrepair.  The Site 

currently is not secure and therefore some of the disrepair of the buildings can be attributed to 

recurring vandalism.  The Saputo Cheese Factory ceased operations at the Site in 1999 and the 

Site has been vacant since.  Affected environmental media at the Site include soil and 

groundwater.  In addition, impacted building materials, the out-of-service #6 fuel oil AST, and 

the partially buried wastewater UST have been identified as posing potential risk at the Site.   

 
Sensitive receptors that are at risk from existing contamination and their potential 

exposure routes are listed below: 

Exterior Sensitive Receptors / Exposure Routes 
 

 Human and ecological receptors: contact, ingestion and/or inhalation of soil or 
organic particles impacted by PAHs and/or metals;  
 

 Human and ecological receptors are potentially at risk should they be exposed to a 
release of #6 fuel oil sludge or the unconfirmed contents of the wastewater UST; 
 

 Groundwater:   impacted from metals contamination 
  

o Interior Sensitive Receptors / Exposure Routes 
 

 Human contact with, ingestion of, and/or inhalation of hazardous materials, 
including asbestos, lead based paint, mercury, anhydrous ammonia, mold, and 
potentially PCB-containing building materials 
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Figure 2.  All Sampling Locations
Former Richmond Creamery

Richmond, Vermont
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Figure 3.  Site Boundaries and REC Locations
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Richmond, Vermont
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2.0  INVESTIGATION EXECUTIVE SUMMARIES 

The Johnson Company understands that two (2) Phase I and one (1) Phase II 

environmental site assessments (ESAs) have been performed at the Site.  The first Phase I ESA 

was conducted by Heindel & Noyes (H&N) (December 2, 2002).  The second Phase I ESA and 

the Phase II ESA were performed by The Johnson Company (October 2008 and April 19, 2010, 

respectively).  The major points of each report are summarized in Section 2.1.  The full 

Executive Summaries of each report are included in Appendix 1.  Tables of contaminant 

concentrations, obtained during the Johnson Company Phase II ESA, are included as Appendix 

2. 

 

2.1  EXECUTIVE SUMMARY OVERVIEW 

 The following sections are summaries of work, data, and interpretations presented in 

previous reports.  The information and conclusions presented by consultants other than The 

Johnson Company have not been re-evaluated.  Text provided in italics has been directly copied 

and presented unedited from the report it was originally provided in. 

 

2.1.1  Heindel & Noyes Phase I ESA (December 2, 2002) 

 Heindel & Noyes was retained by Casing Development, LLC to perform a Phase I ESA 

of the Former Richmond Creamery.  The following RECs were identified by H&N: 

 It is likely that ammonia, a regulated substance, is still present in the refrigeration 
system’s holding tank 

 The AST for #6 fuel oil could potentially still contain product and there is no secondary 
containment system in place.  Is unknown if an SPCC plan is in effect regarding this tank, 
which is required if it to be utilized in the future 

 The presence of the receptacles containing an unknown substance does pose a threat, as 
the nature of their contents is unknown at this time 

 The use of the open pipe into the ground within the boiler building is currently unknown 

 The rusted AST located to the rear of the boiler building could be of concern, as its use 
and contents are unknown at this time 

 The presence of waste oil within the drum, plastic tub and parts washing station is a 
violation of current waste oil storage regulations 



 

 
DRAFT Corrective Action Feasibility Investigation  The Johnson Company, Inc. 
Former Richmond Creamery, Richmond, VT 4 March 16, 2012 

 There are two holding tanks observed in the facility whose past use and contents are 
unknown 

 Given the past use of a portion of the property as a storage area for oil and or gas in an 
area appearing to border property owned by the railroad and the subject property, there 
is the probability a release of product occurred which could have impacted the soils 
surrounding the oil storage area and the subject property 

 Prior to the municipal disposal connection it is likely an on-site septic system was utilized 
to manage the facilities waste disposal needs.  It is unknown if this previous system has 
been removed or is still present on the property 

 Since one transformer was manufactured prior to the ban on PCBs, it is assumed to 
contain PCB oils 

 Due to the presence of a railroad along the property border, it is possible polycyclic 
aromatic hydrocarbons (PAHs) often associated with railroad use have migrated onto 
the subject property and impacted the surrounding soils of the area.  PAHs could also be 
present along the driveway area where a historic railroad tie was located until its 
removal in the 1970’s 

 There is a large amount of trash of an unknown composition observed in one section of 
the property 

 The origin and former contents of the pit observed within the driveway area is unknown 

 There is a pipe coming out of an embankment whose beginning point is unknown.  It is 
likely a storm water drain, but this opinion has not been confirmed 

 An on-site well is still present on the property which was utilized prior to the municipal 
connection.  It is currently unknown if this well has been disconnected from the facility 
and capped, as is required by current groundwater protection rules 

 The likely presence of lead-based paint poses a threat to the environment as well as to 
human exposure 

 The likely presence of asbestos containing materials poses a threat to the environment as 
well as human health if a certified consultant does not remove it 

 

2.1.2 The Johnson Company Phase I ESA (October 2008) 

The Johnson Company (JCO) was retained by the Chittenden County Regional Planning 

Commission (CCRPC) to perform a Phase I ESA of the Former Richmond Creamery.  The 

following RECs were identified by JCO: 
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 Containerized potentially hazardous materials in the former factory and storage 
buildings.  Some of these containers were observed to be uncovered, which presents risk 
for spills or releases. 

Recommendation:  A licensed environmental contractor should characterize and remove 
all containerized potentially hazardous materials. 
 

 Onsite well, not abandoned or used since connection to Town of Richmond municipal 
water supply.  If unsecured, this well can provide a conduit for hazardous materials to be 
released to groundwater. 

Recommendation: If there is no proposed use for the groundwater from the on-site well, 
it should be properly abandoned.  Since the facility is served by municipal water service, 
it is unlikely that the well will be permitted for future use.  However, any use should be 
preceded by sampling for a variety of potential contaminants.  
 

 Property records indicate Standard Oil Company formerly owned a portion of the Site, 
and a 1926 Sanborn map shows the approximate location of three oil storage tanks.   

Recommendation: The approximate location of the three former oil storage tanks 
associated with the Standard Oil Company should be inspected with a metal detector.  
Should this limited inspection indicate the presence of underground storage tank(s) on 
site, the tanks should be removed in accordance with VTDEC UST guidelines.  A proper 
UST closure will include confirmatory soil sampling and will include groundwater 
sampling if soil samples show evidence of a release.  
 

 A hollow pit of unconfirmed contents, covered by a concrete slab, is present on the Site.  
Recommendation: The contents of the pit should be determined.  If there is evidence that 
the pit once contained oil, soil and/or groundwater sampling should be conducted 
immediately outside the pit. 

 Polynuclear aromatic hydrocarbons (PAHs) from idling rail cars may be present in the 
vicinity of the former rail spur that crossed the northeastern corner of the Site. 

Recommendation: Efforts should be made to conduct a limited near-surface soil 
investigation for the presence of PAHs. 
 

 Potential impacts to soil and groundwater resulting from possible releases during 
ongoing factory operations.  Due to the machinery formerly present at the Site, the use of 
lubricating oils and cleaning chemicals is suspected, although in many areas of the 
factory it is likely that these cleaning products were food-grade and not a major source 
of contamination to environmental media. 

Recommendation: A limited subsurface soil and groundwater investigation should be 
conducted in the building interior and exterior to evaluate potential contamination as a 
result of releases. 
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 The presence of hydraulic fluid buckets in the storage shed indicates that this product 
was used in some machinery or equipment at the Site.  Some hydraulic fluids historically 
contained PCBs before their use in unenclosed systems was banned in the late-1970’s.  
There is not evidence to suggest the widespread release of hydraulic fluids in a food-
manufacturing facility. 

Recommendation:  A limited surface soil and building flooring investigation for PCBs is 
warranted in and around the storage shed.  A limited number of wipe or bulk concrete 
samples inside the building is also recommended to provide more information on the 
prevalence of PCBs at the Site. 

Although not Recognized Environmental Conditions, the following items should be addressed 
in future investigations at the Site: 

 A 10,000-gallon above ground storage tank containing some residual fuel oil sludge is 
present on the Site.  The piping for this AST was routed overhead, and no staining or 
olfactory evidence of releases to the ground surface were observed. 
Recommendation:  The sludge from the AST should be removed and the tank should be 
cleaned.  This would remove the potential for releases to the environment if the AST fails.  
If the AST is to be reused, it must be inspected before being filled with oil.  

 
 Residual ammonia potentially present in the abandoned refrigeration system 

Recommendation:  Prior to any clean up efforts, a licensed environmental contractor 
should characterize and remove all containerized potentially hazardous materials. 
 

 Asbestos has been identified in the shingles that cover the outside of the factory building.  
Soils in unpaved areas immediately outside the building should be sampled for asbestos 
to determine if asbestos fibers are present at levels that would cause health risks to site 
users.  Accessible areas of the building have been sampled for asbestos, but portions of 
the building may not have been assessed.  In addition, sampling for lead paint has not 
been conducted. 

Recommendation:  Additional sampling should be conducted to assess all remaining 
areas of the building, including the roof, for asbestos-containing materials.  Soil 
sampling outside the building should be completed to evaluate the potential for exposure 
to asbestos in soils.  A lead paint assessment should be completed before the building is 
renovated or demolished. 
 

 Fluorescent light bulbs possibly containing mercury and lead in the factory building.  

Recommendation Prior to any site reuse, a licensed environmental contractor should 
characterize and remove all out of service or unused fluorescent light bulbs and PCB-
containing fluorescent light ballasts.  
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In addition to the RECs identified above, the 2008 JCO Phase I ESA reviewed and 

provided responses to the following H&N RECs: 

 2002 H&N REC: The use of the open pipe into the ground within the boiler building is 
currently unknown. 
The Johnson Company Follow Up: Based on observations at the Site and confirmation by 
Mr. Ingalls, the pipe led to a condensation tank that has been removed.   

 2002 H&N REC: The rusted AST located to the rear of the boiler building could be of 
concern, as its use and contents are unknown.  
The Johnson Company Follow Up: According to Mr. Ingalls, this AST was removed in 
2005.  The tank contained condensate from the boiler, and it was not perceived as a REC.    

 2002 H&N REC:  Since one transformer was manufactured prior to the ban on PCBs, it 
is assumed to contain PCB oils. 
The Johnson Company Follow Up:  All transformers and overhead power lines at the Site 
have been removed, and are no longer a REC at the Site.  

 2002 H&N Observation:  There is a large amount of trash of an unknown composition 
observed in one section of the property.  
The Johnson Company Follow Up:  Although a pile of tires and small amounts of trash 
were observed, a “large amount of trash of unknown origin” was not observed by The 
Johnson Company.  Mr. Ingalls indicated that, since the completion of the 2002 H&N 
ESA, he had removed and disposed of approximately 15 cubic yards of non-hazardous 
trash.  

 2002 H&N Observation:  There is a pipe coming out of an embankment whose beginning 
point is unknown.  It is likely a storm water drain, but this opinion has yet to be 
confirmed. 
The Johnson Company Follow Up:  This pipe was not observed by The Johnson 
Company.  It is possible that the pipe was obscured by vegetation.  

 

2.1.3 The Johnson Company Phase II ESA (December 19, 2010) 

 The Johnson Company was retained by the CCRCP to perform a Phase II ESA to address 

the RECs identified in the H&N and JCO Phase I ESAs.  This work included 1) collection of soil 

samples for metals field screening and laboratory analysis; 2) installation and sampling of 

monitoring wells; 3) collection of soil and bulk concrete samples for PCB analysis; 4) inspection 

of the building for ACM, lead paint, and mold; 5) inspection of the concrete pit; 6) a hazardous 

waste inventory; 7) inspection of the ammonia refrigeration system; 8) an assessment of the 

water supply well; and 9) characterization of the sump inside the building.  It was found that: 1) 



 

 
DRAFT Corrective Action Feasibility Investigation  The Johnson Company, Inc. 
Former Richmond Creamery, Richmond, VT 8 March 16, 2012 

soils were contaminated with metals and PAHs above applicable screening values; 2) 

groundwater samples contained metals at concentrations above Vermont groundwater 

enforcement standards (VGES); 3) PCBs were not detected at concentrations above the 

laboratory detection limits in any samples; 4) ACM, lead paint, and mold were detected in 

samples collected from within the building; 5) the concrete pit was found to contain concrete 

rubble and no evidence of volatile organic compounds (VOC) impacts were found (the purpose 

of this pit is still unknown); 6) according to the Vermont Department of Environmental 

Conservation (VTDEC), the hazardous waste identified in the hazardous waste inventory was 

removed from the property and properly disposed of under the oversight of the Vermont 

Resources Conservation and Recovery Act (VTRCRA) department; 7) approximately 125 

gallons of ammonia were identified in the receiver of the ammonia refrigeration system; 8) the 

water supply well could not be safely accessed so no samples were collected from the well and it 

is unknown if the well has been properly abandoned; and 9) VOCs and PAHs were not detected 

in the aqueous sample collected from the sump; metals (arsenic, barium, and manganese) were 

detected in the sump sample.  The following recommendations were included in the Johnson 

Company Phase II ESA report: 

 Although metals concentrations were detected in groundwater wells at concentrations 
exceeding Vermont Groundwater Enforcement Standards (VGES), VOCs and semi-volatile 
organic compounds (SVOCs) were not detected above VGES, and there is no evidence to 
suggest existing impacts to groundwater from Site activities.  The elevated concentrations of 
arsenic and manganese in groundwater appear to be related to the successful degradation of 
petroleum products at the Site, and groundwater is not a source of drinking water at the Site. 

 No remedial actions are recommended for groundwater unless a use is identified for the 
existing water supply well, in which case additional sampling should be conducted in 
advance of use.  No additional water supply wells should be installed on the property without 
advance coordination with the Sites Management Section of VT DEC. 

 A hollow pit of concrete rubble does not appear to be impacting groundwater or soil and no 
remedial actions are recommended to address the pit.  However, this pit could pose a safety 
hazard for future redevelopment activities and should be managed appropriately.  

 Additional sampling should be conducted to delineate the areal and vertical extent of the 
soils impacted by metals (arsenic, lead, manganese, and mercury) outside of the southeastern 
corner of the building. 

 Additional sampling should be conducted to delineate the areal extent of surficial soils 
impacted by PAHs and naphthalene. If residential redevelopment is planned, these results 
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should be used as part of a risk assessment to evaluate the potential human health risks 
associated with PAHs and naphthalene at the Site.  

 Since no groundwater remediation is recommended, the existing onsite monitoring wells 
should be closed to prevent a conduit for contamination during any future Site uses.  

 Once the building plans for the Site have been finalized, a Corrective Action Plan (CAP) 
should be developed in accordance with the VT DEC guidelines to address the following 
issues of concern at the Site: 
 

o Metals and PAH impacted shallow soils 
o Ammonia present in the abandoned refrigeration system 
o Containerized materials present in the factory building, if they have not already been 

removed by the owners 
o The water supply well  
o The sump inside the building 
o Asbestos, lead paint, and mold 

 
Details of the CAP recommendations listed above are provided as follows: 

 
 Once the building plans for the Site have been finalized, a Corrective Action Plan (CAP) 

should be developed in accordance with the VT DEC guidelines to address the following 

issues of concern at the Site: 

o Metals and PAH impacted shallow soils 

o Ammonia present in the abandoned refrigeration system 

o The water supply well  

o The sump inside the building 

o Asbestos, lead paint, and mold 

 
Details of the CAP recommendations listed above are provided as follows: 

 
 Metals (arsenic, lead, manganese, and mercury) were reported in four surface and near-

surface soil samples at concentrations above soil screening levels for residential soils.  The 
soils outside the southeast corner of the building should be removed or covered, as should 
the soils on the northeast side of the storage shed.  In addition, PAHs were reported at 
concentrations exceeding residential and industrial screening levels in locations surrounding 
the former rail spur and in the reported vicinity of the former tanks, in addition to isolated 
locations in other portions of the property.  Currently, a complete vegetative covering at the 
rail spur area limits exposure to PAH compounds; however, if the Site use changes, 
remediation or land use restrictions should be applied to limit future exposures.  In the 
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former tank area, no action is recommended due to its proximity to the functioning rail line, 
which will be a continuing source of PAHs in the future. 

 The presence of ammonia was confirmed in the abandoned refrigeration system.  In its 
current condition, the ammonia refrigeration system does not pose an environmental hazard.  
However, it could pose a health and safety risk for future redevelopment activities.  Ammonia 
in the storage tank should be pumped and reclaimed, and any residual ammonia present in 
refrigeration system removed prior to demolition or reuse of the building.  

 An onsite former water supply well could not be accessed during the Phase II field 
investigation.  The well is not easily accessible and is unlikely to serve as a conduit for 
contamination into groundwater.  However, elevated concentrations of arsenic and 
manganese have been detected in shallow groundwater at the Site.  Although the screened 
interval of the supply well is not known, it should be sampled before any future uses.  
Alternatively, if it will not be used and future redevelopment activities would result in Site 
modifications making the well more accessible, the well should be demolished and properly 
decommissioned. 

 Concentrations of arsenic were observed above VGES in a sump located in the factory 
building.  Metals concentrations were consistent with surrounding shallow groundwater, and 
no remedial actions are recommended.  However, exposure to the water in the sump should 
be prevented during redevelopment activities by removing the sump.  Alternatively, since the 
sump may be connected to groundwater and it may not be possible to completely pump out, 
the sump could also be covered to secure access and prevent ingestion of the water. 

 Asbestos containing building materials and lead-based paint should be handled and disposed 
of appropriately during demolition or reuse of the building.  Asbestos was not detected in soil 
samples analyzed with Polarized Light Microscopy (PLM).  However, chrysotile was 
reported in both soil samples analyzed with Transmission Electron Microscopy.  Although no 
remedial actions would be required due to the presence of asbestos, best-management 
practices should be employed to limit exposure to dust during soil-disturbing activities.  

 The presence of four mold types was confirmed in the factory building mold inspection.  
Although no remedial actions are recommended, best-management practices should be 
employed to limit exposure to mold during demolition or renovation activities, and 
conditions conducive to mold growth should be addressed prior to building reuse.   

 
2.2  PREVIOUS EXECUTIVE SUMMARIES 

See Appendix 1 for the full unedited text of the Executive Summaries from previous 

reports referenced above.   

2.3 SUMMARY OF RECOGNIZED ENVIRONMENTAL CONDITIONS 

Currently, nine RECs are present at the Site (see Figure 3).  The following RECs are 

presented in the Notes on Figure 3 and not as a specific location because they are either building-

wide or Site-wide: REC 1: asbestos, lead paint, and mold; REC 5: PCB building materials; REC 
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7: PAH- and metals-impacted soils; and REC 8: metals-impacted groundwater.  The RECs 

presented below are based on the type of planned remedial responses.   

 
1. INTERIOR – ASBESTOS, LEAD PAINT, AND MOLD: The presence of 

asbestos, lead paint, and mold inside the building has been confirmed.   
 

2. INTERIOR – AMMONIA REFRIGERATION SYSTEM: The ammonia 
refrigeration system was inspected on April 14, 2009 by Governed Air of Vermont, 
Inc. of South Burlington, Vermont.  The Governed Air representative concluded that 
significant quantities of ammonia were present in the receiver (the approximately 
250-gallon receiver was estimated to be ½ full).  Until the system is dismantled, the 
volume of residual ammonia within other system components cannot be determined. 
 

3. INTERIOR – SUMP: The former purpose of the sump, which is located adjacent to 
the ammonia refrigeration system receiver, is not known.  No plumbing is visible  
entering or leaving the sump.  An aqueous sample collected from the sump reported 
no VOCs or SVOCs above laboratory detection limits.  Arsenic was detected (0.012 
mg/L) at a concentration slightly above the arsenic VGES (0.010 mg/L).  Barium and 
manganese were both detected at concentrations below VGES.  The detected 
concentrations are generally consistent with concentrations present in groundwater 
samples: it is possible the sump may be  connected  to the groundwater. 

 
4. INTERIOR – HAZARDOUS MATERIALS: Four mercury switches are located in 

the ammonia compressor room.  These switches are connected to the ammonia 
system, and cannot be removed until the ammonia system has been decommissioned.  
In addition, compressor oil may be present in the ammonia refrigeration system: this 
oil cannot be collected while ammonia remains in the system.  Given the building’s 
condition it is possible that additionally unidentified hazardous material remains 
onsite and may be encountered during building deconstruction.   

 
5. INTERIOR – PCB BUILDING MATERIALS: A PCB building materials 

inspection has not occurred, but the presence of PCB building materials is possible 
given the age and construction of the building. 
 

6. EXTERIOR – HOLLOW PIT: The former purpose of the exterior hollow pit is 
unknown.  It currently contains concrete rubble.  The ambient air in the pit was 
screened for VOCs with a photoionization detector (PID).  A reading of 0.2 ppmV in 
the pit was observed; ambient air registered 0.4 ppmV.  No sample could be retrieved 
with an extendable hand auger. 
 

7. EXTERIOR – METALS- AND PAH-IMPACTED SOILS: Surficial (0-0.5 feet 
below ground surface (fbgs)) soils impacted with PAHs above applicable screening 
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levels were identified across the site.  Elevated PAHs were also detected (at one 
location) at depths up to 14 fbgs. lead, mercury, and manganese were detected at 
concentrations above residential screening levels in one surficial sample each.  
Arsenic was detected in all analytical soil samples (both shallow and deep) at 
concentrations exceeding both residential (0.39 mg/kg) and industrial (1.6 mg/kg) 
EPA Regional Screening Levels (RSLs).   
 

8. EXTERIOR – GROUNDWATER AND WATER SUPPLY WELL: Laboratory 
results of all of the groundwater samples collected on April 20, 2009 reported arsenic 
and/or manganese at concentrations above VGES.  These elevated concentrations 
may be naturally occurring or may be the result of changes in soil and groundwater 
chemistry as a result of degrading petroleum hydrocarbons. 
 

9. EXTERIOR – OUT OF SERVICE STORAGE TANKS:  The fuel oil AST 
formerly contained #6 fuel oil.  This tank currently contains approximately 6 inches 
of sludge and no  fuel oil.  The tank appears to be in good condition and no evidence 
of releases was observed.  The second tank is a partially buried underground storage 
tank (UST) located to the southwest of the building.  This tank was reportedly 
associated with the whey disposal system.  Septic wastes and floor drains may have 
also been directed into this tank.  Samples of tank contents have not been collected, 
although based on visual and olfactory observations it does not appear that this tank 
was used to store petroleum. 
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3.0  CORRECTIVE ACTION FEASIBILITY INVESTIGATION 

Following is an evaluation of the feasibility of various corrective action alternatives and 

an estimate of their implementation cost.   For several RECs only one obvious remedial 

alternative was considered, as no other form of remediation would adequately mitigate risks 

associated with the REC.   

 

The cost estimates presented in the following sections are summarized in Appendix 3.  

Detailed cost estimates for each REC are also provided in Appendix 3.  Subcontractor cost 

estimates have been included in Appendix 4  for informational purposes only. 

 

3.1 REC #1: ASBESTOS, LEAD PAINT, AND MOLD 
The Johnson Company’s 2010 Phase II environmental site assessment (ESA) included 

asbestos containing  materials (ACM), lead based paint (LBP), and mold inspections of the 

building which confirmed a significant presence of both ACM, LBP, and mold throughout 

portions of the Site (see the ACM and LBP inspection reports included as Appendix 5).   

 
The asbestos inspection reported the following ACM associated with the factory building:  

 Basement:  gray ceiling/wall panels in milk receiving room; milk silo room;  and in the 
production and storage areas   
 

 First floor:   
o gray ceiling panels in the ammonia compressor room, the storage room /culture 

room, and the closet under stairs,  
o tan 9 inch x 9 inch vinyl floor tile in the lab 
 

 Second floor: 
o tan 9 inch x 9 inch vinyl floor tile in the reception area and conference room 

(including closet) 
o gray 9 inch x 9 inch vinyl floor tile in the bathroom, the office floor, and the  

storage room floor 
o gold adhesive beneath gray tile in the front reception area 
o cream/green linoleum in the office bathroom 
o sheetrock compound at hallway wall edge and stairs 
o blue vinyl floor tile near bathrooms 
o black tar on cork in ceiling in the attic stock room 
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o exterior blue siding 
 

 The LBP inspection reported that lead-based paints and coatings are present on all levels 

of the factory building interior, with limited presence in the basement.  There were also exterior 

painted surfaces that exhibited lead detections, including a first floor loading dock door, light 

blue shingles on an upper portion of the building, and the coatings on the exterior foundation 

walls.   

 

A mold inspection was performed concurrently with the LBP inspection.  At the time of 

the assessment, conditions for mold growth were favorable, including excessive moisture as a 

result of past or current roof leaks and the absence of heating or air conditioning in the building.  

Four mold types were identified: Mycelial fragments, Aspergillus/Penicillium, Cladiosporium, 

and Basidiospores.  Unidentified/other mold types were also reported in 3 of the 4 samples.  All 

four of the identified mold types are prevalent in outdoor environments in northern New England 

and common to indoor environments with high moisture contents.   

 

The presence of ACM and LBP must be addressed during building demolition, disposal, 

rehabilitation and/or renovation.  Prior to disturbing the building in any way, the Vermont 

Department of Health (VTDOH), Asbestos and Lead Regulatory Program (ALRP) must be 

contacted and approve a management plan, and all applicable permits must be in place. 

 

The building is comprised of several interconnected structures of varying construction, 

age, and condition and in its current state is structurally unstable. Sections of the building have 

already failed and without action additional structural failure is imminent, although certain 

portions of the building remain in better condition than others: a structural engineer’s assessment 

of the building was performed on February 25, 2012, and the resulting assessment report dated 

March 13, 2012, is included as Appendix 6.  Also, the building is currently not secure to the 

public as is evident by graffiti and theft of select building materials.   Given the condition of the 

building and risk to human health and the environment, posed by the ACM and LBP, the 
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VTDEC has suggested that mitigation of risks associated with the building be prioritized.  The 

impacted building, in its current state, arguably presents more risk to human health and the 

environment than any other identified REC at the Site.  The risk associated with the building 

coupled with VTDEC’s desire to have the current property owner expeditiously address this 

issue, prioritizes the section of the CAFI that present the options for building remediation.   

 

Given the different construction and condition of the various portions of the building, 

special consideration must be made to develop an appropriate plan that will address the variety 

of surfaces and materials that will be encountered during the abatement effort.  Although 

traditional asbestos abatement (in advance of any renovation or demolition) will be feasible in 

some portions of the building, several areas, particularly the more-recent, single story additions 

to the building are not safe for entry, thus eliminating the option of a traditional ACM abatement 

in those areas.  Mr. Robert Neeld, P.E. of Engineering Ventures, Inc. prepared a structural 

engineer’s assessment report (see Appendix 6) which describes the condition of the various 

building sections in detail.  

 

 In addition to the buildings’ questionable structural integrity, portions of the building 

complex may or may not qualify as historically sensitive and therefore may require some degree 

of preservation during redevelopment or documentation prior to demolition.  The Historic 

Preservation Review Coordinator of the Vermont Division for Historic Preservation (VDHP) has 

requested the aforementioned structural engineer’s assessment of the buildings to supplement the 

Archaeological Resources Assessment (ARA) of the Site performed (revised in April 2009) by 

the University of Vermont’s Consulting Archaeology Program, in order to determine which, if 

any of the on-site structures warrant preservation or study and documentation.  To date, the 

Town of Richmond has not placed an order to demolish the buildings and has also indicated that 

a demolition permit will not be granted by the Town without approval from the Division for 

Historic Preservation. 
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The Johnson Company has completed the appropriate research, discussed remediation 

alternatives with local industry experts and solicited contractor cost proposals (see Appendix 4) 

to develop cost estimates and abatement options for ACM and LBP.  It should be noted that mold 

abatement is not included in the scope of this CAFI, however until ACM and LBP abatement are 

completed mold cannot be addressed.  Additionally, it is likely that much of the mold will 

indirectly be addressed during ACM and LBP abatement through removal of mold-impacted 

ACM and/or LBP. 

 

Although asbestos inspections performed in 2009 provided a valuable assessment of the 

extent of ACM in the building, it was determined by each of the contacted ACM abatement 

contractors that additional bulk samples would be required to comply with United States 

Environmental Protection Agency (US EPA) National Emissions Standards for Hazardous Air 

Pollutants (NESHAP) assessment requirements prior abatement planning, management plan 

development, and ultimately rehabilitation or demolition.   An asbestos assessment performed to 

NESHAP standards facilitates future VTDOH Asbestos Control Division permitting.  This 

additional assessment would include inspection of the boiler room building and former livery 

building.  After assessment activities are completed the selected Vermont certified asbestos 

project designer would develop a written work plan in collaboration with the VTDOH ALRP to 

ensure compliance with all State Regulations for Asbestos Control (VRAC), V.S.A. Title 18, 

Chapter 26.   

 

 In areas of the building that can structurally support a crew of adequately protected 

workers and their equipment, traditional abatement will likely be the required and selected ACM 

remedial alternative.  Traditional abatement involves physically removing ACM from interior 

and exterior portions of the structure, and containerizing the material for disposal while the 

building remains intact.  Although traditional abatement does not typically affect a building’s 

support structure, it does require disturbance of interior and exterior building materials.  This 

disturbance may reveal structural conditions that indicate an unsafe working environment and 

delay progress of traditional abatement.  Before any construction or abatement crews initiate 
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intrusive work, a plan should be prepared by / or in conjunction with the structural engineer to 

remove or shore collapsing structures. Additionally, a structural engineer and/or site safety 

manager should be assigned to further assess and monitor the structures for occupancy, in order 

to confirm the structural integrity of sections requiring entry for abatement.  According to the 

ACM contractors, traditional abatement is the more cost effective technique and given the 

likelihood that some portions of the building will be required to remain intact based on historic 

value it is anticipated that traditional abatement methods will be employed in all areas where it 

can be safely supported.   

 

Due to the questionable structural integrity in certain portions of the building it is 

anticipated that an alternative practices work plan request will be made to VTDOH ALRP for 

approval of a work plan specifically to address areas where traditional abatement is not feasible.  

Specifically, the work plan will address: 1) the preparation of the work area; 2) protection of 

workers and public; 3) identify the Vermont certified asbestos project monitor and their role; 3) 

removal of the various forms of ACM; 4) personal exposure monitoring; 5) disposal of ACM; 6) 

and visual clearance inspection of the building and surrounding soil by a qualified third party to 

ensure that the asbestos has been removed.  Assuming approval from ALRP, the work plan will 

contain non-traditional methods that may include: 1) the use of heavy excavation equipment to 

selectively remove and segregate ACM from non-ACM; 2) controlled demolition while 

extensively wetting material to control suspension of friable dust into the air; 3) manually 

segregating material; and / or 4), disposal of co-mingle demolition material as ACM to avoid the 

extensive effort required to segregate out ACM.   

 

Until the structural engineer’s assessment report is submitted to the VDHP and the 

directive is received from them regarding any requirements to preserve buildings that may be 

deemed historically sensitive, details describing abatement techniques specific to each section of 

the building cannot be provided.  However, in order to estimate abatement costs, assumptions 

were made based on the currently available information and are clearly presented in the attached 

ACM abatement cost proposals.   The cost proposals assumed that selective building demolition 
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would occur after areas that could support traditional abatement have been cleared of ACM.  

Additionally, it was assumed that, in areas of the building which are unsuitable for traditional 

abatement, building demolition and ACM abatement would occur concurrently under an 

alternative practices work plan.  The ACM contractors also provided cost proposals for 

demolition assuming the entire building would be demolished, although this may change based 

on the directive provided by Division for Historic Preservation.  

 

An estimated cost range to perform asbestos abatement only (does not include demolition 

costs but assumes demolition would occur concurrently with abatement) would be between 

$70,000 and $110,000.  This range of cost does not include: oversight by the Johnson Company, 

monitoring and additional building evaluation by the structural engineer, or contingency for 

overages, which are common.  Assuming the entire building is demolished following ACM and 

LBP abatement and “clean” construction and demolition debris (excluding concrete and brick) is 

disposed of off-site an estimated range for demolition of between $120,000 and $135,000 can be 

assumed for planning purposes.  Considering disposal costs are often based on weight, a cost 

effective approach to minimize disposal cost would be to bury concrete and brick onsite 

(assuming permission could be obtained).  This material once buried would be treated as any 

other impacted soil onsite and must therefore be covered with indicator fabric and at least 6-

inches of clean fill.  For approximately $3,500 per day a crusher  can be rented that would crush 

all remaining brick and concrete to produce an aggregate that could be reused during Site 

redevelopment that would be a more manageable medium to work with.  Dust management 

would be required to ensure any fugitive dust generated from this process is controlled. 

 

The most cost effective approach to address LBP would be to perform LBP abatement 

concurrently with the ACM abatement.   Some LBP is comingled with ACM and will be 

indirectly mitigated during ACM abatement.  Lead containing surface coverings that are 

associated with the demolition waste stream would likely remain on the original material it was 

intended to cover and a representative sample of the waste stream would be collected and sent 

for toxicity characteristic leaching procedure (TCLP) analysis which is generally required by the 
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receiving facility.  It should be noted that Vermont Hazardous Waste Regulations lead limit for 

TCLP is 5.0 mg/L.  If TCLP results exceed this limit the waste stream resulting from the 

demolition activities will need to be disposed of as lead containing hazardous waste.   It has been 

assumed and is likely this waste stream will not exceed the TCLP threshold for lead. 

 

For portions of the building that may be saved it will be necessary for the property owner 

to disclose to contractors the known lead hazards that may be working on the building.  It will 

then be the responsibility of the of all informed contractors to comply with the Vermont 

Occupational Safety and Health Administration (VOSHA) regulations pertaining to lead based 

paint.   

Assuming the ACM and LBP abatement efforts take place concurrently and waste stream 

analytical results do not exceed the TCLP threshold for lead, demolition waste stream sampling 

and project management are the only costs that would be incurred to perform LBP abatement, as 

any other materials would be incorporated with general construction and demolition debris or be 

disposed of with the ACM waste stream.  It is anticipated that two TCLP samples will be 

required for an estimated cost of approximately $1,000.  Should TCLP results identify the waste 

stream is in exceedance of the lead threshold, the material would need to be disposed of as 

hazardous, which would cost approximately $8,500 / 40 cy box.  It is unknown how many 40 cy 

boxes would be filled; for cost estimation purposes disposal of one box has been assumed.  

 

3.2 REC #2: THE AMMONIA REFRIGERATION SYSTEM 
The ammonia refrigeration system at the Site is comprised of compressor(s), an unknown 

quantity of piping, an approximately 250-gallon receiver, and possibly an ice-maker.  The 

receiver was confirmed to be approximately ½ full of anhydrous ammonia on April 14, 2009.  

The system was also inspected on February 27, 2012 and the presence of ammonia in the 

receiver was re-confirmed by J. Hogan Refrigeration & Mechanical, Inc, of Peru, New York.  

The room immediately north of the compressor room which may contain the ice maker could not 

be accessed; if an ice maker is present in this room it may contain an unknown amount of 

ammonia in piping and possibly a second receiver. 
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The ammonia in this abandoned refrigeration system presents a potential risk to human 

health and the environment in the event it is released.  Although a slow leak would be unlikely to 

affect surrounding areas, ammonia vapors could gather in the building, potentially posing a 

health risk to trespassers.  Anhydrous ammonia vapor is both flammable and caustic; a more 

catastrophic release could potentially affect surrounding areas.  Possible causes of catastrophic 

releases include vandalism and building collapse.  Higher-concentration vapors could also react 

with the water in the nearby sump, forming ammonia hydroxide (aqueous ammonia).  In the 

event of a fire the receiver could rupture explosively, releasing flammable vapor. 

 

The only practical response is to have this system properly decommissioned and 

documented by a licensed refrigeration contractor.  Due to the deteriorated condition of the 

system and the estimated quantity of ammonia contained within it, decommissioning is not a 

trivial task.  An ammonia tanker truck will be required and must remain at the Site during the 

entire ammonia removal process.  Because the compressors have (reportedly) been removed 

from the system, the contractor will need to plumb in temporary compressors to move the 

ammonia from the receiver and/or ice maker to the tanker truck and to flush the pipes with an 

inert gas.  

 

The cost presented below assumes the following: 

 Ammonia is present in an ice maker 
 Electrical service (230/460/3 phase capable of powering a 10-horsepower motor) will 

be connected or a generator provided prior to the ammonia removal effort 
 Clean water (either from the former creamery building or some other sources) will be 

made available prior to the ammonia removal effort 
 Two 14-hour days will be required to remove the ammonia from the entire system 
 

The refrigeration contractor will remove ammonia from the system and certify that it is 

safe to remove the piping as C&D waste.  The cost to remove the anhydrous ammonia from the 

system is $34,700 based on the assumptions above.  If it is determined that the ice maker is free 

of ammonia, the refrigeration contractor has suggested the cost of decommissioning the system 

will be less (approximately $19,700.) 
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In addition to the ammonia, it is possible that compressor oil may have pooled within the 

pipes and, based on the age of the system, it is possible that PCB-containing compressor oil was 

used.  Therefore when the system is dismantled, care should be taken to collect and appropriately 

containerize any oil in the system.  Specifically, this oil should be placed in a DOT certified 

container and screened for PCBs.  For cost estimating purposes, it is assumed that less than one 

drum (55 gallons) of oil will be collected and that PCBs will not be detected (a representative of 

J. Hogan stated that he did not think that PCB compressor oil had been used in refrigeration 

systems).  The cost to sample and dispose of one drum of compressor oil has been included with 

REC #4 – Interior Hazardous Waste (see below).  The cost to dismantle the system has not been 

included because the extent of the system is not known.  Regardless of the analytical results of 

the compressor oil, a HAZWOPER-trained contractor should be retained to remove the piping 

and collect the compressor oil for appropriate disposal.  Once the oil has been removed, the 

system could be dismantled entirely and disposed of as general construction and demolition 

debris or preferably recycled. 

 

3.3 REC #3: INTERIOR SUMP 
The analytical results of the sample collected from the interior sump reported an arsenic 

concentration of 0.012 mg/L, which is slightly in excess of the arsenic VGES (0.010 mg/L).  Of 

the analyses performed (VOCs, SVOCs, and the Region 9 PRG metals: antimony, arsenic, 

barium, cadmium, chromium, lead, manganese, mercury, nickel, selenium, and thallium), no 

VOCs or SVOCs were detected above laboratory reporting limits and no other metals were 

detected in excess of VGES.  The detected arsenic concentration in the sump is consistent with 

arsenic detections in groundwater elsewhere at the Site.  Based on the observed similarities of 

groundwater elevation and water quality, the sump contents are likely groundwater.  The risks 

posed by this sump include physical injury if someone were to fall into the sump, and ingestion 

of the water.  These risks can be managed by either filling the sump with clean fill, hydraulic 

cement or crushed stone and constructing a permanent (non-removable) cover over the sump  

 

For cost estimating purposes, the following assumptions were made: 
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 The sump is approximately 3 by 5 feet wide and 10 feet deep 
 The sump will be filled with crushed stone to approximately 4 inches below the rim 

of the sump 
 The remaining 4 inches will be finished with concrete 
 The sump can be accessed with equipment to place the crushed stone 

 
Based on these assumptions, the estimated cost to fill the sump is $1,050. 
 

3.4 REC #4: INTERIOR HAZARDOUS WASTE 
The bulk of the interior hazardous waste identified in the Johnson Company Phase II 

report has been removed.  It should be noted that four mercury switches remain in the 

compressor room of the ammonia refrigeration system and (as discussed in Section 3.2) 

compressor oil may be present in the ammonia refrigeration system.  No other switches or 

hazardous waste have been identified, but additional switches (potentially in the ice room) and/or 

small quantities of hazardous waste may still be present in areas that were previously 

inaccessible.   

 

The mercury switches and any remaining oil in the ammonia refrigeration system must be 

removed, containerized and appropriately disposed of prior to building demolition or renovation.  

It should be noted that, the switches and oil cannot be removed until the ammonia system has 

been depressurized and decommissioned.  This estimated cost to address the aforementioned 

interior hazardous debris assumes the following: 

 The cost of dismantling the refrigeration system following removal of the ammonia is 
not included. 

 One PCB screening sample will be required prior to disposal of the compressor oil 
 The compressor oil is PCB-free 
 No more than one drum (55-gallons) of compressor oil will be recovered from the 

refrigeration system 
 Collection of oil and removal of mercury switches will take place during the same 

mobilization. 
 

The cost for removal and disposal of the mercury switches and the testing and disposal of 

one drum of used PCB-free compressor oil is estimated to be $2,100.   
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3.5 REC #5: PCB BUILDING MATERIALS 
To date, no PCB sampling of building materials such as paint, adhesives, cable 

insulation, adhesives, tape, felt, foam, cork, fiberglass, tile mastic, caulk/glazes, etc. at the Site 

has occurred, but given the age of the buildings, PCB-containing building materials may be 

present.  For more information see the PCB suspect material list 

(http://www.epa.gov/epawaste/hazard/tsd/pcbs/pubs/about.htm).  Since the 2010 Phase II ESA 

was completed, the US EPA has started including PCB testing of building materials as standard 

practice for pre-1978 structures slated for renovation or demolition.  As such, it is recommended 

that representative samples of building materials suspected of containing PCBs be collected and 

sent for laboratory analysis of PCBs.  This proposed sampling is separate from the previous PCB 

sampling of bulk concrete which was initiated to identify and potentially delineate possible 

release(s) of PCB containing liquids inside the building.   

 

For the purposes of this CAFI, it is estimated that 18 building material samples will be 

required to assess the presence of PCBs in building materials; however, the exact quantity of 

samples will be determined at the professional discretion of the building materials inspector 

which will be based on the number of unique building materials that may contain PCBs.  Other 

than for quality control purposes, duplicate samples of like media will be avoided.  Results will 

be compared with standards presented in the PCB Site Revitalization Guidance under Toxic 

Substances Control Act effective November 2005.  The estimated cost to assess suspect building 

materials for PCB is $3,100 and assumes the assessment will be performed by the asbestos 

remediation contractor.  This estimate does not include the cost of removal and disposal of PCB 

containing material. 

 

If PCBs are confirmed in some or all of the aforementioned building materials, PCB-

specific engineering controls would be implemented during renovation and demolition activities.  

For cost savings purposes it is recommended that removal of all PCB containing building 

material (if identified) occur in conjunction with the ACM abatement effort.  All PCB containing 

material must be disposed of at an approved facility. 
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3.6 REC #6: HOLLOW PIT 

 The hollow pit is a concrete-lined, concrete-covered structure of unknown former use.  

The pit is located to the southeast of the building (see Figure 3).  On March 23, 2009, an 

excavator was used to uncover the soil above the pit and penetrate the concrete cover.  The 

contents of the pit were observed to be concrete rubble.  To confirm the pit did not contain water 

or soil, a concrete corer was used to core a four inch hole at an additional location of the concrete 

pit cover on March 24, 2009.  The depth to the top of rubble in the pit was measured at 

approximately 6 feet below the top of the cover.  The pit footprint is approximately 100 ft2.  An 

extendable hand auger was inserted into the cored hole, and after multiple attempts, no sample 

was retrieved.  After further inspection, it was confirmed that the bottom of the pit at both 

locations was covered with concrete rubble.  A PID was lowered into the pit and only trace 

readings (0.2 ppmV) were observed; ambient air registered 0.4 ppmV during PID calibration.  

The historical contents of the tank are unknown, but no visual or olfactory evidence of petroleum 

products or chemical storage were observed.  Two wells were installed in a presumed 

downgradient direction of the pit to the south; the results of the soil and groundwater analytical 

samples suggest that this pit is not a source of contamination.    

 

No impacts were identified that appear to be directly linked to the hollow pit, and the pit 

does not contain materials which present a threat of release, therefore removal of the pit is not 

required.  However, the pit presents a physical hazard (primarily to vehicular traffic) in its 

current condition: if the pit structure is to stay in place, it should be filled with clean, compacted 

fill to mitigate this risk.  The cost to fill the tank with clean fill is approximately $1,650. 

  

3.7 REC #7: METALS- AND PAH-IMPACTED SOIL 

 Both surficial (0-0.5 fbgs) and deeper (up to 18 fbgs) soil samples have been collected 

from the Site.  These samples were analyzed for the following contaminant lists: PCBs (12 

surficial samples), VOCs (11 surficial and 19 deeper samples), SVOCs (1 surficial and 7 deeper 

samples), PAHs (19 surficial and 23 deeper samples), and metals (aluminum, antimony, arsenic, 

barium, beryllium, cadmium, chromium, cobalt, copper, iron, lead, manganese, mercury, nickel, 
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selenium, silver, thallium, tin, vanadium, and zinc: 12 surficial and 13 deeper samples).  No 

detections of PCBs were reported any sample.  No VOCs or SVOCs (with the exception of the 

PAH list of SVOCs) were detected above residential RSLs.  Elevated concentrations of PAHs 

and arsenic were detected above residential and industrial RSLs and lead, manganese, and 

mercury above residential RSLs were reported in soil samples from a variety of locations on the 

Site.   It is likely that a portion of the PAH contamination at the Site is the result of atmospheric 

deposition given the proximity to an active rail line.  In addition to aerial deposition, PAHs may 

have been introduced to the Site from imported fill which appears to have been used in the flat 

area to the south of the former cheese factory.  It is also possible that some of the elevated 

concentrations of metals detected are naturally occurring.   

 

 Elevated PAH concentrations were detected across the Site and therefore delineation of 

PAHs that were likely introduced via deposition is often a futile effort.  As such, only Site-wide 

remedial alternatives were considered to address PAH contamination.  A Site-wide approach 

would also mitigate the exposure risk from localized metals contamination; however excavation 

of the area’s most significantly impacted by metals is included as this would further mitigate the 

risk from metals contamination. 

 

3.7.1 REC #7 Option 1: Excavate the Contaminated Soil & Dispose Off-Site 

This option would involve excavation of impacted soils, and confirmation sampling.  

Currently-forested areas that are to remain forested under the final redevelopment plans would 

not be excavated.  Instead, these areas would be identified in the notice to the land records.  

Because surficial PAH contamination appears to be present across the entire Site to a depth of 2 

fbgs, a minimum of 24 inches would be excavated and transported offsite for disposal.  

Excavation to a depth of 2 fbgs across a 2.5-acre area would result in an estimated minimum of 

8,500 cubic yards (cu yd) of contaminated soil.  This option would also involve additional 

confirmatory sampling of the newly exposed surficial soils to ensure that the exposed final soil 

surface is not impacted above applicable RSLs.   
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Effectiveness for the Site 

Excavation and off-site disposal of impacted soils would effectively manage the risk 

associated with the metals and PAH contamination assuming confirmatory soil sampling 

confirms that the proposed final surface is free of contamination.   

 

Implementability for the Site 

 Although this option effectively removes the risk posed by the PAH and metals impacted 

soils, it is not practical or cost-effective.  Excavation, disposal, and confirmatory sampling would 

be prohibitively expensive, and additional excavation would likely be required in some areas 

because much of the area to the south of the building appears to have been raised using fill of 

unknown quality.  In addition, clean fill may be required to return the Site to the final grade 

which is likely to be required during redevelopment.  Because other options provide adequate 

risk mitigation and are more practical, this is not considered to be a viable option and no costs 

were developed.  

 

3.7.2 REC #7 Option 2: Risk Assessment 

All the analytical soil data collected to date has been compared to screening levels 

prepared by the US EPA or the Vermont Department of Health (VDH).  These screening levels 

provide a conservative assessment of the risk posed by contamination; if contaminant 

concentrations are below the screening levels then the risk level is acceptable.  However, these 

screening levels are not site-specific and the conditions unique to the Site may allow for higher 

acceptable contaminant concentrations.  Under this option, a risk assessor would perform a site-

specific risk assessment to determine a list of Site-specific contaminants of concern (COCs) and 

to develop Site-specific remedial goal options (RGOs) based on proposed future Site reuse.  This 

could potentially reduce the area requiring remediation.  The ideal risk assessment outcome is 

that no further action is required, or that only isolated areas require remediation.  Depending on 

the size and configuration of the remaining remediation areas, the redevelopment plans may be 

adjusted to place roads and/or buildings over the remaining areas of concern which could 



 

 
DRAFT Corrective Action Feasibility Investigation  The Johnson Company, Inc. 
Former Richmond Creamery, Richmond, VT 27 March 16, 2012 

eliminate the need for either excavation or additional isolation barriers (indicator fabric and clean 

fill).  However, there is no guarantee that the risk assessment will result in such an ideal outcome 

and reduce the area requiring remediation.  Additionally, the risk assessor may determine that 

insufficient data is available to develop site specific RGOs and therefore additional sampling 

may be required. 

 

If the risk assessment identifies areas in excess of site-specific RGOs and the soils in 

these areas are not entirely excavated and transported offsite for disposal, then these areas would 

be identified in a deed restriction placed on the Site.  As a part of the deed restriction, an accurate 

survey of the Site would be conducted and a mylar map prepared to identify specific areas of 

residual contamination.  If it is not possible to discretely identify areas with residual 

contamination a deed restriction on the entire Site may be needed to prevent excavation or other 

contaminated soils exposure scenarios.       

 

Effectiveness for the Site 

While a risk assessment would provide a Site-specific understanding of the risk posed by 

the various COCs at Site, and could potentially allow for a more focused (and possibly less 

expensive) remediation, this outcome is not certain.  Other remedial alternatives (discussed in the 

following sections) offer adequate risk mitigation in a shorter time frame and with less cost 

uncertainty. 

 

Implementability for the Site 

 A cost estimate to perform a risk assessment was developed using the following 

assumptions.  The cost to perform a risk assessment may be substantially different if these 

assumptions are changed.  In addition, even if the assumptions do not change, the cost to perform 

the risk assessment may increase over time.  NOTE: the cost estimate presented below does not 

include the potential costs associated with remediating any areas of concern which remain after 

the risk assessment is completed. 
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Assumptions: 
 Both trespasser and residential scenarios (70-year exposure duration at a 10-6 risk 

level) will be considered.  An onsite worker scenario will not be considered because 
the Site redevelopment will likely include a residential component and residents will 
have the greatest exposure to on-site contaminants 

 Only soil will be considered in the risk assessment; no other media will be evaluated 
 An ecological risk assessment will not be performed 
 The entire Site will be treated as one area 
 No additional sample collection would be required prior to performing the risk 

assessment (the available data will be viewed as sufficient to perform the risk 
assessment) 

 
The estimated cost to perform a risk assessment of the Former Richmond Creamery Site 

is $66,000. 

 
3.7.3 REC #7 Option 3: Cover Impacted Soils with Engineered Isolation Barriers 

Under this remedial alternative, non-forested areas of the Site would be covered with 

engineered barriers to isolate the impacted soils.  In areas where roads, parking lots, or buildings 

are to be constructed, the pavement or building foundation would act as the isolation barrier.  All 

other non-forested area would be covered with indicator fabric (standard geotextile) and six (6) 

inches (compacted depth) of clean fill.  Forested areas would not be covered with an isolation 

barrier and would be addressed in the deed restriction via a limitation of land-use activities.  The 

deed restriction would identify those areas that have not been adequately characterized and, 

based on Site data, may contain soils impacted by PAHs and metals.   

 

Prior to the placement of the isolation barriers (roads/parking lots, building foundations, 

and indicator fabric and clean fill), the existing Site soil will need to be reshaped to an 

appropriate sub-grade and compacted as necessary.  Because the redevelopment plans are not 

known, costs for this phase of work cannot be estimated at this time.  Therefore, some 

generalized assumptions were made to arrive at a rough estimated cost to perform this phase of 

work.  These assumptions are presented in the Implementation section below.  

 



 

 
DRAFT Corrective Action Feasibility Investigation  The Johnson Company, Inc. 
Former Richmond Creamery, Richmond, VT 29 March 16, 2012 

Once the existing Site soil has been graded appropriately, the roads, parking areas, and 

building foundations will be constructed.  Indicator fabric will then be placed over the remaining 

un-forested areas of the Site, and six (6) inches of clean, compacted fill will be placed over the 

indicator fabric.  Its assumed future redevelopment plans will incorporate stabilization of these 

areas through established vegetation (landscaping).   Costs associated with any landscaping or 

other means of stabilization cannot be estimated at this time. 

 

A deed restriction on the property would identify the contamination remaining at the Site, 

and would require VT DEC notification and approval prior to any intrusive sub-surface activity. 

 

Effectiveness for the Site 

Placing isolation barriers over impacted soils would effectively manage the risk 

associated with the metals and PAH contamination by preventing direct dermal contact and/or 

ingestion and by controlling fugitive dust from exposed contaminated soil.  Any engineered 

isolation barrier that is placed must be inspected regularly and maintained in perpetuity to ensure 

effectiveness.   

 

Implementability for the Site 

 A cost estimate to address the Site contamination was developed using the assumptions 

below.  These assumptions are separated into three sections: assumptions relating to re-grading 

the existing Site soil to prepare for the placement of isolation barriers, road and parking lot 

construction, and placement of indicator fabric and clean fill. 

 

Site Re-grading Assumptions: 
 All Site workers involved with re-grading will be HAZWOPER 40 hour trained 
 No material will be transported off-site 
 No sub-grade fill will be required 
 Re-grading will take 40 hours and will require a foreman, two operators, a bulldozer, 

a roller compactor, and an excavator 
 Dust monitoring will be required at one up-wind and two down-wind locations.  

These monitors will be checked regularly throughout the day 
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 Dust mitigation will be required. If down-wind concentrations are more than 150 
ug/m3 greater than up-wind concentrations or if visible dust plumes are observed 
leaving the Site additional dust control measures will be implemented 

 The maximum grade achieved during re-grading will be sufficiently shallow to allow 
for soil placed on geotextile to be stable 

 All existing above grade structures on site will have been removed 
 All debris (currently existing concrete debris, tires, brush, etc. and any new 

demolition debris) will be removed from the Site prior to re-grading. 
 
Road/Parking Lot Assumptions: 
 Roads and parking lots will cover approximately 25,000 ft2 
 An 18” base of crushed stone will be placed beneath all roads and parking lots.  This 

is approximately 1,400 cuyd of crushed stone 
 The in-place cost of crushed stone is $30/cu yd 
 The asphalt will be 4” thick; approximately 625 tons of hot mix will be required 
 The in-place cost of hot mix is approximately $100/ton 

 
Construction of Engineered Barrier Assumptions: 
 One HAZWOPER 40 hour trained foreman to provide health and safety oversight 

will be provided by the excavation contractor.  HAZWOPER training  may not be 
required for other Site workers 

 Approximately 2.5 acres of the Site will be covered with indicator fabric and clean 
fill 

 Dust monitoring will be required at one up-wind and two down-wind locations.  
These monitors will be checked regularly throughout the day 

 Dust mitigation will be required if down-wind concentrations are more than 150 
ug/m3 greater than up-wind concentrations or if visible dust plumes are observed 
leaving the Site 

 The indicator fabric and clean fill will be placed to abut existing roads and 
foundations 

 Roads and foundations will be completed prior to placement of indicator fabric and 
clean fill 

 The fill will be placed to a compacted depth of six (6) inches 
 

The rough estimate of the cost to re-grade the Site in preparation for the placement of 

isolation barriers is approximately $25,000.  Cost to construct the roads and parking areas is 

roughly estimated at $135,000 and the placement of indicator fabric and six (6) inches of 

compacted fill is estimated to cost $80,000.  Therefore, the total cost of this option is 

approximately $240,000.   
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NOTE:  The costs presented above may vary significantly if the assumptions are changed 

or if an extended period of time elapses between the preparation of this CAFI and 

implementation of remediation. 

 
3.7.4 REC #7 Option 4: Limited Excavation & Cover Impacted Soils with Isolation Barriers 

While Option 3 presented above provides adequate protection from the PAH and metals-

impacted soils at the Site, excavation of the most highly impacted areas would provide additional 

risk mitigation.  This alternative involves excavation of one truck load of mercury, arsenic, and 

manganese (provided in order of priority with mercury presenting the highest priority) 

contaminated soil, located between the southeast corner of the building and the hollow pit.  Soil 

excavation would be directed using an x-ray florescence meter (XRF) to field screen soils for 

metals and target the zone of greatest impact. After screening efforts have identified that the 

excavation extents have reached deminimis concentrations, a confirmatory laboratory sample 

would be collected to confirm the effectiveness of excavation.   

 

All existing monitoring wells should be decommissioned in advance of excavation 

(described in Section 3.8 below) in their vicinity.  The general locations of these elevated metals 

in surficial soil are shown on Figure 3.  Following excavation, the risk from the remaining 

surficial contamination would be addressed using isolation barriers in the same manner as 

described in Option 3.   

 
Effectiveness for the Site 

Placing isolation barriers over impacted soils would effectively manage the risk 

associated with the metals and PAH contamination by preventing direct dermal contact and/or 

ingestion and by controlling fugitive dust from exposed contaminated soil.  Excavation of the 

specific areas where data suggests more localized metals impacts provides addition risk 

mitigation and potentially eliminates contaminant(s) of concern from the deed restriction. 

 
Implementability for the Site 
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 The estimated cost  presented below was developed using all the assumptions stated 

under Option 3; the estimate is the cost to excavate and dispose of one truck load of metals-

impacted soil in addition to the cost of Option 3.  The excavation cost assumes that excavation is 

performed concurrently with the out of service storage tank removal effort by the tank-removal 

contractor. 

 
The cost to excavate and dispose of one truck load of mercury-impacted soil is $11,000 

assuming the TCLP concentration of the material is greater than 0.2 mg/L (if the soil contains 

mercury at a TCLP concentration of less than 0.2 mg/L the estimated disposal cost for this soil 

would be $5,000).  The disposal cost added to the cost to implement Option 3 yields an 

approximate cost of $251,000 to implement this option (assuming TCLP concentrations are 

greater than 0.2 mg/L).  NOTE: The costs presented above may vary significantly if the 

assumptions are changed or if an extended period of time elapses between the preparation of this 

CAFI and implementation of remediation. 

 

3.8 REC #8: GROUNDWATER AND WATER SUPPLY WELL 

 Groundwater at the Site remains a recognized environmental condition because sampling 

has identified arsenic and manganese concentrations above VGES. However when the locations 

of elevated arsenic and manganese in soil are compared to groundwater samples there is no 

conclusive indication of a source area for either element.  Manganese was detected at the highest 

concentrations immediately downgradient of the rock outcrop on the southwest portion of the 

property.   Arsenic and manganese are both naturally-occurring, but alterations of soil and 

groundwater chemistry (possibly as a result of releases of petroleum products) may have 

increased the solubility of these metals and ultimately the concentration in groundwater.  

Releases of these elements is not expected to significantly impact the Site surface water, since 

exposure to high oxygen conditions would likely convert both metals to less soluble form, and 

therefore less bioavailable to aquatic biota. 
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 The risk from impacted groundwater will be managed through a deed restriction 

identifying the contaminant concentrations in the groundwater at the Site and restrict its use.  

Considering the Site is connected to a municipal water system and the groundwater presently is 

not suitable as potable water, the onsite water supply well should be restricted from reuse as a 

potable source without treatment and clearly identified as such in the deed restriction.  Water 

from this well should not be used for drinking purposes unless an appropriate treatment system is 

installed and sampling indicates that the treatment system is effective.  In addition, the 

groundwater monitoring wells should be closed in accordance with applicable monitoring well 

closure requirements as no further groundwater monitoring is recommended.  The cost to close 

the on-Site monitoring wells is approximately $6,000. 

 

3.9 REC #9: OUT OF SERVICE STORAGE TANKS 

Fuel Oil AST 

A 10,000± gallon AST used to store heating oil is located approximately 50 feet northeast 

of the former boiler building.  The tank contains approximately 6-inches of sludge and no fuel 

oil.  The tank appears to be in good condition with only minor rust, minimal pitting, and no 

visible evidence of leaks or staining of the nearby soil.  In the Environmental Questionnaire 

completed for the Phase I ESA, Mr. Scott Ingalls of Casing Development, LLC stated that minor 

releases may have occurred at the fuel oil tank while being filled, although he was never witness 

to any such release.  Soil samples collected from locations at either end of the tank did not 

identify any potential releases.  This AST appeared to have been formerly connected to the boiler 

house by overhead piping, but no pumps are present and it appears that the piping has been 

disconnected from the AST.   

 

While this AST currently appears to be in good condition, steps should be taken to 

prevent future releases.  The contents should be removed for proper disposal and the tank carcass 

should be cleaned, inerted, and transported offsite to a suitable recycling facility.   

 
Partially Buried Waste Water UST 
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 An abandoned tank previously used for wastewater (comprised mostly of whey water 

associated with the cheese-making process) at the factory remains onsite directly to the northeast 

of an earthen berm.  According to Mr. Ingalls a larger wastewater UST, formerly located in the 

vicinity of the earthen berm, was removed between 2003 and 2004 for use at the Hinesburg 

Saputo Cheese Factory.  After removal of this larger tank, the wastewater collection pipes on 

either side were connected and insulated with an earthen berm to prevent freezing.  The smaller 

tank remains at the Site.  This tank appears to contain only trace liquid and approximately 6-

inches of solids at one end of the tanks.   The Johnson Company Phase II report states that during 

installation of MW-6 (located at the south-west end of this tank), soils from the 7 to 12 foot 

depth interval appeared to be visually impacted, with odors, discoloration and elevated PID 

readings.  A soil sample collected from this interval (7.5-8 fbgs) reported detections of six PAHs 

(acenaphthalene, fluorine, phenanthrene, fluoranthene, pyrene, and benzo(a)anthracene) at 

concentrations below residential RSLs.  No VOCs were detected in this sample.  A sample 

collected from 15-15.5 fbgs (the zone containing the most elevated XRF screening results) 

reported detections of arsenic, barium, chromium, cobalt, copper, iron, lead, manganese, 

mercury, nickel, tin, vanadium, and zinc.  With the exception of arsenic, all detections were 

below applicable RSLs.  The arsenic detection of 2.8 mg/kg is above both residential and 

industrial RSLs. 

 

According to correspondence with the Richmond Town Administrator, the Richmond 

Creamery was connected to the municipal wastewater system in 1971, when Town of Richmond 

began providing municipal wastewater services.  Prior to the 1971 connection, all wastes 

(process, sanitary) were discharged directly into the Winooski River.  Because the odors and 

discoloration noted above do not seem to be associated with elevated contaminant levels, the 

odors and discoloration may be due to releases of whey water and/or sanitary waste.   

 

The tank should be emptied, cleaned, and transported offsite for recycling.  Because the 

contents of the tank has not been characterized, the contents collected during cleaning should be 

placed in drums with plastic liners and a total petroleum hydrocarbon (TPH) sample should be 
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collected for disposal purposes.  It is not known if the tank ever contained fuel oil.  If the TPH 

results indicate the presence of fuel oil contamination, then the drums can be disposed of 

accordingly.  If analytical results suggest an overall lack petroleum hydrocarbons, the plastic 

liners can be removed from the drums and disposed of accordingly based on the requirements of 

the receiving facility. 

The cost to close both storage tanks is estimated to be $13,000.  This estimate assumes 

that both tanks will be closed during the same mobilization and that contents of the wastewater 

tank can be disposed of in a land fill. 

 

NOTES: the cost estimate above is based on the higher of the estimates received, 

discounting disposal costs of the wastewater tank contents, oversight cost and contingencies 

($9,200).  A less expensive estimate of $7,000 was also received, but again was missing several 

key tasks. 
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4.0 SEQUENCING & NEXT STEPS 

Typically a CAFI is developed as a section within a corrective action plan (CAP); this 

CAFI was developed as a stand-alone document because there is currently no redevelopment 

plan for the Site and therefore it is intended to provide a basis for discussing and considering 

potential redevelopment alternatives.  Once a redevelopment strategy has been selected, the 

remedial alternatives in this CAFI should be refined and re-framed within the context of a CAP 

specific to the redevelopment plans.   

 

If an extended period of time is expected to elapse between the date of this CAFI and 

implementation of an approved CAP, interim measures will be required to mitigate risks to 

trespassers from surficial PAH and metals contamination as well risks associated with interior 

RECs: 

1) The building is not currently secure; measures should be taken to prevent access to 

the building to prevent further vandalism and to limit exposure to trespassers from 

ACM, lead paint, ammonia, and mold 

2) No controls prevent trespassers from encountering contaminated surficial soils.  

Potential controls include a temporary chain-link fence ($11,000 for 

installation/removal and 6-months rental; $2,000 per month rental after that), a risk 

assessment (see REC 7: Option 2 for estimated costs), and / or additional signage 

(approximately $2,000). 

 

Once a redevelopment plan is in place and a CAP has been prepared, the order in which 

remediation occurs can be determined, but in general the storage tank closure, monitoring well 

closure, remediation of interior RECs, any excavation of contaminated soils, and any demolition 

will need to occur prior to Site re-grading.  Once re-grading is complete, isolation barriers could 

be placed over impacted areas. 
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5.0 LIMITATIONS 

This CAFI was developed based on professional judgment, experience with similar Site 

sand currently available information regarding Site conditions.  Due to the uncertainty regarding 

future redevelopment and the historic status of the building, certain broad assumptions and 

generalizations were made when developing the cost estimates presented in the preceding 

sections and detailed in the Cost Estimation Spreadsheets (see Appendix 3).  If these 

assumptions or generalizations are incompatible with the redevelopment plans of the Site, the 

cost estimates presented in this CAFI may change significantly and additional remedial 

alternatives may need to be developed and considered.   

 

In addition, uncertainty regarding the redevelopment time frame may affect the cost 

estimates.  The costs presented in this CAFI assume that the work will occur in the near future; it 

should be noted that the costs of disposal, labor, materials, etc. may increase significantly over 

time. 

 
This Report was prepared pursuant to the most recent contract between The Johnson 

Company and Chittenden County Planning Commission dated January 21, 2012.  All uses of this 

Report are subject to the conditions and restrictions contained in the Contract.  The observations 

and investigations described in this Report are based solely on the Scope of Services provided 

pursuant to the Contract.  The Johnson Company shall not be liable for the existence of any 

condition the discovery of which would have required the performance of services not authorized 

under the Agreement.  This work has been undertaken in accordance with generally accepted 

consulting practices.  No other warranty, expressed or implied, is made.   

 

This Report reflects Site conditions observed and described by records available to The 

Johnson Company as of the date of report preparation.  The passage of time may result in 

significant changes in Site conditions, technology, or economic conditions, which could alter the 

findings and/or recommendations of the Report.  Accordingly, the Client (CCRPC) and any other 

parties to whom the Report is provided recognize and agree that The Johnson Company shall 
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bear no liability for deviations from observed conditions or available records after the time of 

Report preparation. 
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EXECUTIVE SUMMARY 
 
The Johnson Company, Inc. of Montpelier, Vermont was retained by the Chittenden County 
Regional Planning Commission (CCRPC) of South Burlington Vermont to conduct a Phase I 
Environmental Site Assessment (ESA) of the former Saputo Cheese/Richmond Creamery facility 
located on two parcels at 74 Jolina Court (Parcel 1) and 125 Bridge Street (Parcel 2) in 
Richmond, Vermont (the Site).  The Johnson Company understands that the potential 
redevelopment of the Site will include both commercial and residential use.  
 
This ESA was performed by personnel from The Johnson Company who meet the definition of 
Environmental Professional as defined in 40 CFR Part 312.  This ESA included reviewing 
existing information including available aerial photographs and topographic maps, determining 
the regulatory status of the Site, contacting appropriate personnel regarding past and present uses 
of the Site, investigating the potential for past releases of petroleum products and/or hazardous 
substances at the Site, and conducting a site reconnaissance to visually inspect accessible 
portions of the Site to ascertain the presence of recognized environmental conditions in the form 
of past, present or potential release(s) of hazardous substances or petroleum products. 
 
The former Saputo Cheese/Richmond Creamery facility and surrounding land is located on 
approximately seven acres bordered by a cemetery and Bridge Street to the northwest and a 
gravel roadway (identified as Jolina Court) and railroad tracks to the northeast, and a wooded 
slope to the southwest.  The property extends into an adjacent field to the southeast. The Site is 
currently composed of two parcels:  Parcel 1 is currently owned by Scott and Elizabeth Ingalls, 
and Parcel 2 is owned by Casing Development, LLC.  Mr. Ingalls has reported that a transfer of 
Parcel 1 to Casing Development is currently in progress. 
 
The Site is classified under the Resource Conservation and Recovery Act (RCRA) as a 
conditionally exempt hazardous waste generator under the name Richmond Cheese, but this 
appears to be a relic since the Richmond Cheese factory was closed in 1999.  Although 
Richmond Cheese should have notified the VT DEC that they were no longer a RCRA generator, 
the VT DEC has no record of this notification; however, as a conditionally exempt generator, 
Richmond Cheese was not required to undertake formal RCRA closure procedures.  The Site is 
not listed on the Federal National Priority List (NPL) as a Superfund Site.  The Site is not listed 
as a hazardous waste site on the federal Comprehensive Environmental Response Compensation 
and Liability Information System (CERCLIS) and is not a currently permitted underground 
storage tank (UST) facility.  An ammonia release in 1997 was listed on the Federal Emergency 
Response Notification and VTDEC database.  The release was contained within the building and 
is further discussed in Section 4.2.6. 
 
A Site reconnaissance visit was conducted by The Johnson Company on September 23, 2008.  
The reconnaissance included interior and exterior inspections of the building and host property.  
A full inspection of the surrounding dense vegetation or fields was not performed.  No evidence 
of underground storage tanks, uncontained spills, leaks, stressed vegetation or staining from 
release(s) of hazardous substances was observed.   
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Ms. Samantha Tilton of CCRPC and Mr. Scott Ingalls, owner of Parcel 1 and a partner in Casing 
Development, LLC (owner of Parcel 2), were both present during the time of the inspection and 
answered questions to the best of their knowledge. 
 
A Phase I Environmental Site Assessment was prepared by Heindel and Noyes, Inc. of 
Burlington, Vermont (H&N), dated December 2, 2002.  The H&N report was provided to The 
Johnson Company by CCRPC staff and reviewed as part of this ESA.  In an effort to fully 
document all existing environmental conditions that may impact the potential for redevelopment 
and reuse of the Site, the findings presented in the 2002 H&N Phase I ESA report are 
individually addressed in Section 8 of this report.  
 
This Phase I ESA was performed in general conformance with the scope and limitations of 
ASTM E 1527-05 in compliance with 40 CFR Part 312, Standards and Practices for All 
Appropriate Inquiries at the former Saputo Cheese/Richmond Creamery site at 74 Jolina Court 
and 125 Bridge Street in Richmond, Vermont. 
 

Overall, the former use of the Site for dairy processing and cheesemaking does not 
appear to have resulted in gross contamination of environmental media.  However, some discrete 
areas of concern exist as a result of the former industrial uses or the age of the building.  The 
Johnson Company has identified the following RECs and associated recommendations for the 
Site: 

• Containerized potentially hazardous materials in the former factory and storage buildings.  
Some of these containers were observed to be uncovered, which presents risk for spills or 
releases. 

Recommendation:  A licensed environmental contractor should characterize and remove 
all containerized potentially hazardous materials. 
 

• Onsite well, not abandoned or used since connection to Town of Richmond municipal 
water supply.  If unsecured, this well can provide a conduit for hazardous materials to be 
released to groundwater. 

Recommendation: If there is no proposed use for the groundwater from the on-site well, 
it should be properly abandoned.  Since the facility is served by municipal water service, 
it is unlikely that the well will be permitted for future use.  However, any use should be 
preceded by sampling for a variety of potential contaminants.  
 

• Property records indicate Standard Oil Company formerly owned a portion of the Site, 
and a 1926 Sanborn map shows the approximate location of three oil storage tanks.   

Recommendation: The approximate location of the three former oil storage tanks 
associated with the Standard Oil Company should be inspected with a metal detector.  
Should this limited inspection indicate the presence of underground storage tank(s) on 
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site, the tanks should be removed in accordance with VTDEC UST guidelines.  A proper 
UST closure will include confirmatory soil sampling and will include groundwater 
sampling if soil samples show evidence of a release.  
 

• A hollow pit of unconfirmed contents, covered by a concrete slab, is present on the Site.  
Recommendation: The contents of the pit should be determined.  If there is evidence that 
the pit once contained oil, soil and/or groundwater sampling should be conducted 
immediately outside the pit. 

 

• Polynuclear aromatic hydrocarbons (PAHs) from idling rail cars may be present in the 
vicinity of the former rail spur that crossed the northeastern corner of the Site. 

Recommendation: Efforts should be made to conduct a limited near-surface soil 
investigation for the presence of PAHs. 
 

• Potential impacts to soil and groundwater resulting from possible releases during ongoing 
factory operations.  Due to the machinery formerly present at the Site, the use of 
lubricating oils and cleaning chemicals is suspected, although in many areas of the 
factory it is likely that these cleaning products were food-grade and not a major source of 
contamination to environmental media. 

Recommendation: A limited subsurface soil and groundwater investigation should be 
conducted in the building interior and exterior to evaluate potential contamination as a 
result of releases. 

• The presence of hydraulic fluid buckets in the storage shed indicates that this product was 
used in some machinery or equipment at the Site.  Some hydraulic fluids historically 
contained PCBs before their use in unenclosed systems was banned in the late-1970’s.  
There is not evidence to suggest the widespread release of hydraulic fluids in a food-
manufacturing facility. 

Recommendation:  A limited surface soil and building flooring investigation for PCBs is 
warranted in and around the storage shed.  A limited number of wipe or bulk concrete 
samples inside the building is also recommended to provide more information on the 
prevalence of PCBs at the Site. 

 Although not Recognized Environmental Conditions, the following items should be 
addressed in future investigations at the Site: 

• A 10,000-gallon above ground storage tank containing some residual fuel oil sludge is 
present on the Site.  The piping for this AST was routed overhead, and no staining or 
olfactory evidence of releases to the ground surface were observed. 



 

 
Phase I ESA  The Johnson Company, Inc. 
Former Richmond Creamery/Saputo Cheese Factory, Richmond, VT October 2008 
 iv 

Recommendation:  The sludge from the AST should be removed and the tank should be 
cleaned.  This would remove the potential for releases to the environment if the AST fails.  
If the AST is to be reused, it must be inspected before being filled with oil.  

 
• Residual ammonia potentially present in the abandoned refrigeration system 

Recommendation:  Prior to any clean up efforts, a licensed environmental contractor 
should characterize and remove all containerized potentially hazardous materials. 
 

• Asbestos has been identified in the shingles that cover the outside of the factory building.  
Soils in unpaved areas immediately outside the building should be sampled for asbestos 
to determine if asbestos fibers are present at levels that would cause health risks to site 
users.  Accessible areas of the building have been sampled for asbestos, but portions of 
the building may not have been assessed.  In addition, sampling for lead paint has not 
been conducted. 

Recommendation:  Additional sampling should be conducted to assess all remaining 
areas of the building, including the roof, for asbestos-containing materials.  Soil 
sampling outside the building should be completed to evaluate the potential for exposure 
to asbestos in soils.  A lead paint assessment should be completed before the building is 
renovated or demolished. 
 

• Fluorescent light bulbs possibly containing mercury and lead in the factory building.  

Recommendation Prior to any site reuse, a licensed environmental contractor should 
characterize and remove all out of service or unused fluorescent light bulbs and PCB-
containing fluorescent light ballasts.  

 

In an effort to fully address environmental considerations at the Site, The Johnson Company 
reviewed all Recognized Environmental Conditions (RECs) identified in the 2002 H&N Report.  
Several of the 2002 H&N RECs were not identified by The Johnson Company and are 
summarized below with a follow-up response.  

• 2002 H&N REC: The use of the open pipe into the ground within the boiler building is 
currently unknown. 
The Johnson Company Follow Up: Based on observations at the Site and confirmation by 
Mr. Ingalls, the pipe led to a condensation tank that has been removed.   

• 2002 H&N REC: The rusted AST located to the rear of the boiler building could be of 
concern, as its use and contents are unknown.  

The Johnson Company Follow Up: According to Mr. Ingalls, this AST was removed in 
2005.  The tank contained condensate from the boiler, and it was not perceived as a REC.    

• 2002 H&N REC:  Since one transformer was manufactured prior to the ban on PCBs, it is 
assumed to contain PCB oils. 
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The Johnson Company Follow Up:  All transformers and overhead power lines at the Site 
have been removed, and are no longer a REC at the Site.  

• 2002 H&N Observation:  There is a large amount of trash of an unknown composition 
observed in one section of the property.  

The Johnson Company Follow Up:  Although a pile of tires and small amounts of trash 
were observed, a “large amount of trash of unknown origin” was not observed by The 
Johnson Company.  Mr. Ingalls indicated that, since the completion of the 2002 H&N 
ESA, he had removed and disposed of approximately 15 cubic yards of non-hazardous 
trash.  

• 2002 H&N Observation:  There is a pipe coming out of an embankment whose beginning 
point is unknown.  It is likely a storm water drain, but this opinion has yet to be 
confirmed. 

The Johnson Company Follow Up:  This pipe was not observed by The Johnson 
Company.  It is possible that the pipe was obscured by vegetation.  
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EXECUTIVE SUMMARY 

The Johnson Company was contracted by the Chittenden County Regional Planning Commission 
(CCRPC) of Winooski, Vermont to perform Phase II Environmental Site Assessment (ESA) 
activities at the former Richmond Creamery site located at 74 Jolina Court in Richmond, 
Vermont (the Site).  The Site is currently owned by Casing Development, LLC and formerly 
housed a dairy processing and cheesemaking facility, but the building is now vacant.  CCRPC is 
utilizing United States Environmental Protection Agency (EPA) grant money to assess 
environmental conditions at the Site and thus assist in its redevelopment.  This Phase II ESA 
follows a Phase I ESA Update prepared by The Johnson Company on October 29, 2008.  The 
Phase II Environmental Site Assessment documented herein included sampling for metals, 
PCBs, asbestos, lead-based paint, VOCs, and SVOCs.  The results of the investigation are 
summarized below. 
 
Overview 
The results of this ESA indicate that many of the compounds tested in soil and groundwater at 
the Site are not of significant concern, including PCBs, VOCs in most soil and all groundwater, 
SVOCs in some soils and all groundwater, and most metals in soils and groundwater.   
 
Some metals and SVOCs were detected in soil above regulatory limits, and some metals were 
detected in groundwater above regulatory limits at the Site.  In addition, the presence of asbestos 
containing building materials, lead-based paint, mold, ammonia and containerized materials were 
investigated in the factory building.  These constituents of concern are discussed below.    
 
Metals 
Metals were field screened and selected samples were submitted for laboratory analysis.  
Residential soil screening levels were exceeded in surface soil samples submitted to the 
laboratory at locations near the factory building (3.7 mg/kg mercury in SS-FB-05), storage shed 
(700 mg/kg lead in SS-SS-03) and approximate location of mapped storage tanks (2,540 mg/kg 
manganese in SS-T-5).  In addition, residential soil screening levels were exceeded in one 
slightly deeper soil boring sample (43 mg/kg arsenic in MW-3).   
 
Arsenic at or above the Vermont Groundwater Enforcement Standard (VGES) of 0.01 mg/L was 
reported in monitoring wells MW-2 and MW-5, which are located approximately 50 feet north 
and 110 feet south of the factory building, respectively, and in the sample collected from the 
sump inside the building’s eastern end.  Based on the depth to the bottom of the sump and the 
depth to groundwater, the water in the Sump is assumed to be groundwater and connected to the 
groundwater in MW-2.  There is no apparent correlation between the elevated arsenic 
concentration outside the southeastern corner of the building (at the MW-3 soil boring) and the 
groundwater samples, which were not located downgradient of MW-3.  Therefore, the elevated 
arsenic concentrations in groundwater are likely to be naturally occurring.  Since the Site is 
supplied by municipal water, groundwater is not likely to be used for drinking at the Site, 
although it is currently accessible via the sump. 
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Manganese was detected in groundwater samples from all but two sampled wells at the Site, but 
not detected in the Sump sample.  As with arsenic, there was no apparent correlation between 
elevated manganese soil concentrations located in the former reported oil tank area and the 
widespread elevated manganese groundwater concentrations.  Manganese is likely to be naturally 
occurring, since it is believed that cheesemaking processes did not incorporate significant 
quantities of manganese.  There did not appear to be a correlation between pH levels and 
manganese detections; very acidic or very basic groundwater may have the potential to mobilize 
manganese, but this does not appear to be occurring.  
 
The former water supply well in the well tower could not be safely accessed or sampled.  
However, based on the widely distributed presence of manganese and arsenic detections, if the 
well is screened in shallow groundwater, it may contain elevated concentrations of both of these 
elements above VGES limits.  
 
Discrete areas where elevated metals concentrations should be addressed include the area 
between the southeast corner of the building and the hollow pit, at MW-3 and SS-FB-05, where 
the presence of elevated concentrations of mercury and arsenic indicate possible dumping or 
disposal.  The extents of these soils have not been delineated, but are assumed to include the 
volume to a depth of 2 feet bounded by the building and road (approximately 280 square feet), 
resulting in a total volume of approximately 21 cubic yards of soil.  A small area (approximately 
160 square feet) of lead-impacted surficial soils is present on the eastern side of the storage shed 
to a depth of 0.5 feet; the estimated volume is 3 cubic yards.  Additional sampling would refine 
these volume estimates.  Although elevated concentrations of manganese were present in one soil 
sample near the western edge of the former oil storage area, as stated previously the source of 
this manganese is believed to be naturally occurring and a volume of impacted soils has not been 
calculated.   
 
SVOCs 
A Toxic Equivalent Factor (TEF) was applied to the carcinogenic polycyclic aromatic 
hydrocarbon (PAH) range of semi-volatile organic compound (SVOC) soil results.  The products 
of the results multiplied by the TEF were summed and compared to the Vermont Department of 
Health (VDH) benzo(a)pyrene-TE criterion of 0.01 mg/kg.  The VDH benzo(a)pyrene-TE 
screening value was exceeded in all samples where PAHs were reported in exceedance of 
laboratory detection limits, including all shallow soil sampling surface (0-0.5 foot depth) results.  
Surficial and near surface samples that contained the highest PAH concentrations are present 
near the former rail spur, and in the center of the former oil storage area.  An area of 
approximately 7,600 square feet in the vicinity of the former rail spur appears to be impacted by 
PAHs to a depth of 2 feet, resulting in an estimated soil volume of 560 cubic yards; this area is 
currently well vegetated with grass, brush, and/or trees.  The discrete area containing elevated 
PAHs in the former oil storage area is estimated to cover approximately 300 square feet to an 
average depth of 1.5 feet, which results in a soil volume of 17 cubic yards; however, this soil is 
immediately adjacent to an operating railroad, and is likely to receive PAH deposition after 
remediation and may require additional controls to control direct-contact risks. 
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VOCs 
In addition, one SVOC (and VOC), naphthalene, was detected above the residential RSL (3.9 
mg/kg) but below the VDH criterion of 1,070 mg/kg at two locations:  SS-AST-2 (surficial and 
near surface soils to 2 feet below ground surface), and SB-08 (1.5-2.0 feet). Both locations had 
elevated photoionization detector readings and visual evidence of petroleum staining.  These 
areas of impact are expected to be relatively limited in area, based on the lack of elevated 
detections at nearby sampling locations. 
 
Asbestos-Containing Materials 
The asbestos inspection reported the following asbestos-containing building materials (ACBM) 
associated with the factory building:  

• Basement:  gray ceiling/wall panels in milk receiving room; milk silo room; production 
areas #1, 2, and 3; storage area #5  

• First floor:   
o gray ceiling panels in ammonia compressor room, storage room #6/culture room, 

closet under stairs,  
o tan 9 inch x 9 inch vinyl floor tile in lab 

• Second floor: 
o tan 9 inch x 9 inch vinyl floor tile in reception area, conference room (including 

closet) 
o gray 9 inch x 9 inch vinyl floor tile in bathroom, office floor, storage room floor 
o gold adhesive beneath gray tile in front reception area 
o cream/green linoleum in office bathroom 
o sheetrock compound at hallway wall edge and stairs 
o blue vinyl floor tile near bathrooms 
o black tar on cork in ceiling in the attic stock room 
o exterior blue siding 

 
Lead-Based Paint 
There were positive detections of lead-based paints and coatings on surfaces on all parts of the 
factory building, with limited presence in the basement.  Building exterior surfaces that exhibited 
lead detections include a first floor loading dock door, light blue shingles on an upper portion of 
the building, and slight positives associated with the coatings on the foundation.   

 
Mold Issues 
At the time of the assessment, conditions for mold growth, including excessive moisture as a 
result of past or current roof leaks and the absence of heating or air conditioning in the building, 
were favorable.  Four mold types were identified: mycelial fragments, Aspergillus/Penicillium, 
Cladiosporium, and Basidiospores.  Unidentified/other mold types were also reported in 3 of the 
4 samples.  All four of the identified mold types are prevalent in outdoor environments in 
northern New England and common to indoor environments with high moisture contents.   
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Containerized Materials 
Numerous containerized materials in the factory building used for various cleaning, 
maintenance, and compressor- related purposes were observed and inventoried, and the majority 
were labeled.  A Department of Transportation (D.O.T) fingerprint analysis was conducted for 
containerized materials that were not labeled.   
 
Ammonia 
Ammonia was confirmed to be present in a storage tank, and it is likely that residual ammonia is 
also present in the refrigeration system.  
 
Recommendations 
Based on the findings of this Phase II ESA, The Johnson Company provides the following 
recommendations: 
• Although metals concentrations were detected in groundwater wells at concentrations 

exceeding Vermont Groundwater Enforcement Standards (VGES), VOCs and SVOCs were 
not detected above VGES, and there is no evidence to suggest existing impacts to 
groundwater from Site activities.  The elevated concentrations of arsenic and manganese in 
groundwater appear to be related to the successful degradation of petroleum products at the 
Site, and groundwater is not a source of drinking water at the Site. 

• No remedial actions are recommended for groundwater unless a use is identified for the 
existing water supply well, in which case additional sampling should be conducted in 
advance of use.  No additional water supply wells should be installed on the property without 
advance coordination with the Sites Management Section of VT DEC. 

• A hollow pit of concrete rubble does not appear to be impacting groundwater or soil and no 
remedial actions are recommended to address the pit.  However, this pit could pose a safety 
hazard for future redevelopment activities and should be managed appropriately.  

• Additional sampling should be conducted to delineate the areal and vertical extent of the soils 
impacted by metals (arsenic, lead, manganese, and mercury) outside of the southeastern 
corner of the building. 

• Additional sampling should be conducted to delineate the areal extent of surficial soils 
impacted by PAHs and naphthalene. If residential redevelopment is planned, these results 
should be used as part of a risk assessment to evaluate the potential human health risks 
associated with PAHs and naphthalene at the Site.  

• Since no groundwater remediation is recommended, the existing onsite monitoring wells 
should be closed to prevent a conduit for contamination during any future Site uses.  

• Once the building plans for the Site have been finalized, a Corrective Action Plan (CAP) 
should be developed in accordance with the VT DEC guidelines to address the following 
issues of concern at the Site: 

o Metals and PAH impacted shallow soils 
o Ammonia present in the abandoned refrigeration system 
o Containerized materials present in the factory building, if they have not already been 

removed by the owners 
o The water supply well  
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o The sump inside the building 
o Asbestos, lead paint, and mold 

 
Details of the CAP recommendations listed above are provided as follows: 

 
• Once the building plans for the Site have been finalized, a Corrective Action Plan (CAP) 

should be developed in accordance with the VT DEC guidelines to address the following 

issues of concern at the Site: 

o Metals and PAH impacted shallow soils 

o Ammonia present in the abandoned refrigeration system 

o The water supply well  

o The sump inside the building 

o Asbestos, lead paint, and mold 

 
Details of the CAP recommendations listed above are provided as follows: 

 
• Metals (arsenic, lead, manganese, and mercury) were reported in four surface and near-

surface soil samples at concentrations above soil screening levels for residential soils.  The 
soils outside the southeast corner of the building should be removed or covered, as should the 
soils on the northeast side of the storage shed.  In addition, PAHs were reported at 
concentrations exceeding residential and industrial screening levels in locations surrounding 
the former rail spur and in the reported vicinity of the former tanks, in addition to isolated 
locations in other portions of the property.  Currently, a complete vegetative covering at the 
rail spur area limits exposure to PAH compounds; however, if the Site use changes, 
remediation or land use restrictions should be applied to limit future exposures.  In the former 
tank area, no action is recommended due to its proximity to the functioning rail line, which 
will be a continuing source of PAHs in the future. 

• The presence of ammonia was confirmed in the abandoned refrigeration system.  In its 
current condition, the ammonia refrigeration system does not pose an environmental hazard.  
However, it could pose a health and safety risk for future redevelopment activities.  
Ammonia in the storage tank should be pumped and reclaimed, and any residual ammonia 
present in refrigeration system removed prior to demolition or reuse of the building.  

• An onsite former water supply well could not be accessed during the Phase II field 
investigation.  The well is not easily accessible and is unlikely to serve as a conduit for 
contamination into groundwater.  However, elevated concentrations of arsenic and 
manganese have been detected in shallow groundwater at the Site.  Although the screened 
interval of the supply well is not known, it should be sampled before any future uses.  
Alternatively, if it will not be used and future redevelopment activities would result in Site 
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modifications making the well more accessible, the well should be demolished and properly 
decommissioned. 

• Concentrations of arsenic were observed above VGES in a sump located in the factory 
building.  Metals concentrations were consistent with surrounding shallow groundwater, and 
no remedial actions are recommended.  However, exposure to the water in the sump should 
be prevented during redevelopment activities by removing the sump.  Alternatively, since the 
sump may be connected to groundwater and it may not be possible to completely pump out, 
the sump could also be covered to secure access and prevent ingestion of the water. 

• Asbestos containing building materials and lead-based paint should be handled and disposed 
of appropriately during demolition or reuse of the building.  Asbestos was not detected in soil 
samples analyzed with Polarized Light Microscopy (PLM).  However, chrysotile was 
reported in both soil samples analyzed with Transmission Electron Microscopy.  Although no 
remedial actions would be required due to the presence of asbestos, best-management 
practices should be employed to limit exposure to dust during soil-disturbing activities.  

• The presence of four mold types was confirmed in the factory building mold inspection.  
Although no remedial actions are recommended, best-management practices should be 
employed to limit exposure to mold during demolition or renovation activities, and 
conditions conducive to mold growth should be addressed prior to building reuse.   



 

 

APPENDIX 2 
 

TABULAR CONTAMINANT CONCENTRATIONS 



Table 1  PCB Concrete and Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Concrete Samples

PCB-1016 µg/Kg Total < 170 < 160 < 160 < 160 < 160 < 170 < 160 < 160
PCB-1221 µg/Kg Total < 170 < 160 < 160 < 160 < 160 < 170 < 160 < 160
PCB-1232 µg/Kg Total < 170 < 160 < 160 < 160 < 160 < 170 < 160 < 160
PCB-1242 µg/Kg Total < 170 < 160 < 160 < 160 < 160 < 170 < 160 < 160
PCB-1248 µg/Kg Total < 170 < 160 < 160 < 160 < 160 < 170 < 160 < 160
PCB-1254 µg/Kg Total < 170 < 160 < 160 < 160 < 160 < 170 < 160 < 160
PCB-1260 µg/Kg Total < 170 < 160 < 160 < 160 < 160 < 170 < 160 < 160
PCB-1262 µg/Kg Total < 170 < 160 < 160 < 160 < 160 < 170 < 160 < 160
PCB-1268 µg/Kg Total < 170 < 160 < 160 < 160 < 160 < 170 < 160 < 160
Total PCBs µg/Kg 1000 ND ND ND ND ND ND ND ND

Parameter Units

PCB-1016 µg/Kg Total < 170 < 170 < 160 < 160 < 160
PCB-1221 µg/Kg Total < 170 < 170 < 160 < 160 < 160
PCB-1232 µg/Kg Total < 170 < 170 < 160 < 160 < 160
PCB-1242 µg/Kg Total < 170 < 170 < 160 < 160 < 160
PCB-1248 µg/Kg Total < 170 < 170 < 160 < 160 < 160
PCB-1254 µg/Kg Total < 170 < 170 < 160 < 160 < 160
PCB-1260 µg/Kg Total < 170 < 170 < 160 < 160 < 160
PCB-1262 µg/Kg Total < 170 < 170 < 160 < 160 < 160
PCB-1268 µg/Kg Total < 170 < 170 < 160 < 160 < 160
Total PCBs µg/Kg 1000 ND ND ND ND ND

Parameter Units

RSL 
Criterion 
(µg/kg)

RSL 
Criterion 
(µg/kg) 3/23/2009

CSS-2

CSFF-4
3/23/20093/23/20093/23/20093/23/2009
CSFF-7CSFF-6CSFF-5CSFF-3CSFF-2CSFF-1

3/23/2009
CSS-1CSFF-10

CSFF-3 (DUP)
3/23/2009

CSFF-8
3/23/2009

3/23/2009

3/23/2009
CSFF-9

3/23/2009 3/23/2009

3/23/2009
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Table 1  PCB Concrete and Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Soil Samples

Parameter Units

PCB-1016 µg/Kg Total < 220 < 180 < 340 < 190 < 200 < 190 < 210 < 200
PCB-1221 µg/Kg Total < 220 < 180 < 340 < 190 < 200 < 190 < 210 < 200
PCB-1232 µg/Kg Total < 220 < 180 < 340 < 190 < 200 < 190 < 210 < 200
PCB-1242 µg/Kg Total < 220 < 180 < 340 < 190 < 200 < 190 < 210 < 200
PCB-1248 µg/Kg Total < 220 < 180 < 340 < 190 < 200 < 190 < 210 < 200
PCB-1254 µg/Kg Total < 220 < 180 < 340 < 190 < 200 < 190 < 210 < 200
PCB-1260 µg/Kg Total < 220 < 180 < 340 < 190 < 200 < 190 < 210 < 200
PCB-1262 µg/Kg Total < 220 < 180 < 340 < 190 < 200 < 190 < 210 < 200
PCB-1268 µg/Kg Total < 220 < 180 < 340 < 190 < 200 < 190 < 210 < 200
Total PCBs µg/Kg 120* ND ND ND ND ND ND ND ND

Parameter Units

PCB-1016 µg/Kg Total < 200 < 230 < 230 < 240 < 260
PCB-1221 µg/Kg Total < 200 < 230 < 230 < 240 < 260
PCB-1232 µg/Kg Total < 200 < 230 < 230 < 240 < 260
PCB-1242 µg/Kg Total < 200 < 230 < 230 < 240 < 260
PCB-1248 µg/Kg Total < 200 < 230 < 230 < 240 < 260
PCB-1254 µg/Kg Total < 200 < 230 < 230 < 240 < 260
PCB-1260 µg/Kg Total < 200 < 230 < 230 < 240 < 260
PCB-1262 µg/Kg Total < 200 < 230 < 230 < 240 < 260
PCB-1268 µg/Kg Total < 200 < 230 < 230 < 240 < 260
Total PCBs µg/Kg 120* ND ND ND ND ND
* = Laboratory reporting limit exceeds screening level

RSL 
Criterion 
(µg/kg)

RSL 
Criterion 
(µg/kg)

3/24/2009 3/24/2009

SS-FB-PCB-
03

SS-FB-PCB-
02

3/24/2009 3/24/2009

SS-TR-PCB-
02

SS-TR-PCB-
01

3/24/2009

SS-SS-PCB-
01

3/24/2009

SS-SS-PCB-
02

3/24/2009

SS-FB-PCB-
04

3/24/2009
Sub Slab 2

3/24/2009 3/24/2009

SS-FB-PCB-
01

SS-AST-PCB-
01

3/24/2009
SS-SS-PCB-03

3/24/2009 3/24/2009
SS-WR-01SS-TR-PCB-03
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Table 2  VOC Water Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Sample ID
Date
Parameter
Dichlorodifluoromethane 1,000 µg/L < 5 < 1000 < 5 < 5 < 5
Chloromethane - µg/L < 2 < 2 < 2 < 2 < 2
Vinyl chloride 2 µg/L < 2 < 2 < 2 < 2 < 2
Bromomethane 10 µg/L < 2 < 2 < 2 < 2 < 2
Chloroethane - µg/L < 5 < 5 < 5 < 5 < 5
Trichlorofluoromethane 2,100 µg/L < 5 < 5 < 5 < 5 < 5
Diethyl Ether - µg/L < 5 < 5 < 5 < 5 < 5
Acetone 700 µg/L < 10 < 10 < 10 < 10 < 10
1,1-Dichloroethene 70 µg/L < 1 < 1 < 1 < 1 < 1
Methylene chloride 5 µg/L < 5 < 5 < 5 < 5 < 5
Carbon disulfide - µg/L < 5 < 5 < 5 < 5 < 5
Methyl-t-butyl ether(MTBE) 40 µg/L < 5 < 5 < 5 < 5 < 5 < 5
trans-1,2-Dichloroethene 100 µg/L < 2 < 2 < 2 < 2 < 2
1,1-Dichloroethane 70 µg/L < 2 < 2 < 2 < 2 < 2
2,2-Dichloropropane - µg/L < 2 < 2 < 2 < 2 < 2
cis-1,2-Dichloroethene 70 µg/L < 2 < 2 < 2 < 2 < 2
2-Butanone(MEK) 4,200 µg/L < 10 < 10 < 10 < 10 < 10
Bromochloromethane 90 µg/L < 2 < 2 < 2 < 2 < 2
Tetrahydrofuran(THF) - µg/L < 10 < 10 < 10 < 10 < 10
Chloroform - µg/L < 2 < 2 < 2 < 2 < 2
1,1,1-Trichloroethane 200 µg/L < 2 < 2 < 2 < 2 < 2
Carbon tetrachloride 5 µg/L < 2 < 2 < 2 < 2 < 2
1,1-Dichloropropene - µg/L < 2 < 2 < 2 < 2 < 2
Benzene 5 µg/L < 1 < 1 < 1 < 1 < 1 < 1
1,2-Dichloroethane 5 µg/L < 2 < 2 < 2 < 2 < 2 < 2
Trichloroethene 5 µg/L < 2 < 2 < 2 < 2 < 2
1,2-Dichloropropane 5 µg/L < 2 < 2 < 2 < 2 < 2
Dibromomethane - µg/L < 2 < 2 < 2 < 2 < 2
Bromodichloromethane 90.0 µg/L < 1 < 1 < 1 < 1 < 1
4-Methyl-2-pentanone(MIBK) 560.0 µg/L < 10 < 10 < 10 < 10 < 10
cis-1,3-Dichloropropene - µg/L < 1 < 1 < 1 < 1 < 1
Toluene 1,000 µg/L < 1 < 1 < 1 < 1 < 1 < 1
trans-1,3-Dichloropropene - µg/L < 1 < 1 < 1 < 1 < 1
1,1,2-Trichloroethane 5.0 µg/L < 2 < 2 < 2 < 2 < 2

MW-1
4/20/2009

MW-4 MW-5
4/20/2009 4/20/2009Units

VGES 
Standard

Sump
4/14/2009

MW-2 MW-3 
4/20/2009 4/20/2009

* = Laboratory reporting limit exceeds screening level
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Table 2  VOC Water Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Sample ID
Date
Parameter

MW-1
4/20/2009

MW-4 MW-5
4/20/2009 4/20/2009Units

VGES 
Standard

Sump
4/14/2009

MW-2 MW-3 
4/20/2009 4/20/2009

2-Hexanone - µg/L < 10 < 10 < 10 < 10 < 10
Tetrachloroethene 5 µg/L < 2 < 2 < 2 < 2 < 2
1,3-Dichloropropane 0.5* µg/L < 2 < 2 < 2 < 2 < 2
Dibromochloromethane 60 µg/L < 2 < 2 < 2 < 2 < 2
1,2-Dibromoethane(EDB) 0.05* µg/L < 1 < 1 < 1 < 1 < 1 < 1
Chlorobenzene 100 µg/L < 2 < 2 < 2 < 2 < 2
1,1,1,2-Tetrachloroethane 70 µg/L < 2 < 2 < 2 < 2 < 2
Ethylbenzene 700 µg/L < 1 < 1 < 1 < 1 < 1 < 1
mp-Xylene - µg/L < 1 < 1 2 < 1 < 1 < 1
o-Xylene - µg/L < 1 < 1 < 1 < 1 < 1 < 1
    Total Xylenes 10,000 ug/L < 2 < 2 3 < 2 < 2 < 2
Styrene 100 µg/L < 1 < 1 < 1 < 1 < 1
Bromoform - µg/L < 2 < 2 < 2 < 2 < 2
IsoPropylbenzene - µg/L < 1 < 1 < 1 < 1 < 1
Bromobenzene - µg/L < 2 < 2 < 2 < 2 < 2
1,1,2,2-Tetrachloroethane 70 µg/L < 2 < 2 < 2 < 2 < 2
1,2,3-Trichloropropane 5 µg/L < 2 < 2 < 2 < 2 < 2
n-Propylbenzene - µg/L < 1 < 1 < 1 < 1 < 1
2-Chlorotoluene 100 µg/L < 2 < 2 < 2 < 2 < 2
4-Chlorotoluene 100 µg/L < 2 < 2 < 2 < 2 < 2
1,3,5-Trimethylbenzene - µg/L < 1 < 1 30 < 1 < 1 < 1
1,2,4-Trimethylbenzene - µg/L < 1 < 1 16 < 1 < 1 < 1
    Total Trimethylbenzenes 350 ug/L < 2 < 2 46 < 2 < 2 < 2
tert-Butylbenzene - µg/L < 1 < 1 < 1 < 1 < 1
sec-Butylbenzene - µg/L < 1 < 1 < 1 < 1 < 1
1,3-Dichlorobenzene 600 µg/L < 1 < 1 < 1 < 1 < 1
p-Isopropyltoluene - µg/L < 1 1 < 1 < 1 < 1
1,4-Dichlorobenzene 75 µg/L < 1 < 1 < 1 < 1 < 1
1,2-Dichlorobenzene 600 µg/L < 1 < 1 < 1 < 1 < 1
n-Butylbenzene - µg/L < 1 < 1 < 1 < 1 < 1
1,2-Dibromo-3-chloropropane 0.2* µg/L < 1 < 1 < 1 < 1 < 1
1,2,4-Trichlorobenzene 70 µg/L < 1 < 1 < 1 < 1 < 1
Hexachlorobutadiene 1 µg/L < 1 < 1 < 1 < 1 < 1
Naphthalene 20 µg/L < 5 < 5 < 5 < 5 < 5 < 5
1,2,3-Trichlorobenzene - µg/L < 1 < 1 < 1 < 1 < 1

* = Laboratory reporting limit exceeds screening level
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Table 2  VOC Water Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Sample ID
Date
Parameter
Dichlorodifluoromethane 1,000 µg/L
Chloromethane - µg/L
Vinyl chloride 2 µg/L
Bromomethane 10 µg/L
Chloroethane - µg/L
Trichlorofluoromethane 2,100 µg/L
Diethyl Ether - µg/L
Acetone 700 µg/L
1,1-Dichloroethene 70 µg/L
Methylene chloride 5 µg/L
Carbon disulfide - µg/L
Methyl-t-butyl ether(MTBE) 40 µg/L
trans-1,2-Dichloroethene 100 µg/L
1,1-Dichloroethane 70 µg/L
2,2-Dichloropropane - µg/L
cis-1,2-Dichloroethene 70 µg/L
2-Butanone(MEK) 4,200 µg/L
Bromochloromethane 90 µg/L
Tetrahydrofuran(THF) - µg/L
Chloroform - µg/L
1,1,1-Trichloroethane 200 µg/L
Carbon tetrachloride 5 µg/L
1,1-Dichloropropene - µg/L
Benzene 5 µg/L
1,2-Dichloroethane 5 µg/L
Trichloroethene 5 µg/L
1,2-Dichloropropane 5 µg/L
Dibromomethane - µg/L
Bromodichloromethane 90.0 µg/L
4-Methyl-2-pentanone(MIBK) 560.0 µg/L
cis-1,3-Dichloropropene - µg/L
Toluene 1,000 µg/L
trans-1,3-Dichloropropene - µg/L
1,1,2-Trichloroethane 5.0 µg/L

Units
VGES 

Standard

< 5 < 5 < 5 < 5 < 5 < 5
< 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2
< 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5
< 10 < 10 < 10 < 10 < 10 < 10
< 1 < 1 < 1 < 1 < 1 < 1
< 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5
< 5 < 5 < 5 < 5 < 5 < 5
< 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2
< 10 < 10 < 10 < 10 < 10 < 10
< 2 < 2 < 2 < 2 < 2 < 2
< 10 < 10 < 10 < 10 < 10 < 10
< 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1
< 10 < 10 < 10 < 10 < 10 < 10
< 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2

4/20/2009 4/20/2009
MW-9 (DUP)MW-9MW-6

4/20/2009
MW-8

4/20/2009
MW-7

4/20/2009
Trip Blank
3/10/2009

* = Laboratory reporting limit exceeds screening level
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Table 2  VOC Water Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Sample ID
Date
Parameter

Units
VGES 

Standard

2-Hexanone - µg/L
Tetrachloroethene 5 µg/L
1,3-Dichloropropane 0.5* µg/L
Dibromochloromethane 60 µg/L
1,2-Dibromoethane(EDB) 0.05* µg/L
Chlorobenzene 100 µg/L
1,1,1,2-Tetrachloroethane 70 µg/L
Ethylbenzene 700 µg/L
mp-Xylene - µg/L
o-Xylene - µg/L
    Total Xylenes 10,000 ug/L
Styrene 100 µg/L
Bromoform - µg/L
IsoPropylbenzene - µg/L
Bromobenzene - µg/L
1,1,2,2-Tetrachloroethane 70 µg/L
1,2,3-Trichloropropane 5 µg/L
n-Propylbenzene - µg/L
2-Chlorotoluene 100 µg/L
4-Chlorotoluene 100 µg/L
1,3,5-Trimethylbenzene - µg/L
1,2,4-Trimethylbenzene - µg/L
    Total Trimethylbenzenes 350 ug/L
tert-Butylbenzene - µg/L
sec-Butylbenzene - µg/L
1,3-Dichlorobenzene 600 µg/L
p-Isopropyltoluene - µg/L
1,4-Dichlorobenzene 75 µg/L
1,2-Dichlorobenzene 600 µg/L
n-Butylbenzene - µg/L
1,2-Dibromo-3-chloropropane 0.2* µg/L
1,2,4-Trichlorobenzene 70 µg/L
Hexachlorobutadiene 1 µg/L
Naphthalene 20 µg/L
1,2,3-Trichlorobenzene - µg/L

4/20/2009 4/20/2009
MW-9 (DUP)MW-9MW-6

4/20/2009
MW-8

4/20/2009
MW-7

4/20/2009
Trip Blank
3/10/2009

< 10 < 10 < 10 < 10 < 10 < 10
< 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2
< 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1
< 2 < 2 < 2 < 2 < 2 < 2
< 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1
< 1 < 1 < 1 < 1 < 1 < 1
< 5 < 5 < 5 < 5 < 5 < 5
< 1 < 1 < 1 < 1 < 1 < 1

* = Laboratory reporting limit exceeds screening level
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Table 3 SVOC Water Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Sample ID MW-9 (DUP)
Date
Parameter
Phenol 2,100 µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
2-Chlorophenol , µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
2,4-Dichlorophenol - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
2,4,5-Trichlorophenol - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
2,4,6-Trichlorophenol - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Pentachlorophenol 1* µg/L < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
2-Nitrophenol - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
4-Nitrophenol - µg/L < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
2,4-Dinitrophenol - µg/L < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
2-Methylphenol - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
3/4-Methylphenol - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
2,4-Dimethylphenol - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
4-Chloro-3-methylphenol - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
4,6-Dinitro-2-methylphenol - µg/L < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Benzoic Acid 1* µg/L < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
N-Nitrosodimethylamine - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
n-Nitroso-di-n-propylamine - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
n-Nitrosodiphenylamine - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
bis(2-Chloroethyl)ether 300 µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
bis(2-chloroisopropyl)ether - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
bis(2-Chloroethoxy)methane - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
1,3-Dichlorobenzene 600 µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
1,4-Dichlorobenzene 75 µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
1,2-Dichlorobenzene 600 µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
1,2,4-Trichlorobenzene 70 µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
2-Chloronaphthalene - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
4-Chlorophenyl-phenylether - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
4-Bromophenyl-phenylether - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Hexachloroethane - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Hexachlorobutadiene 1 µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Hexachlorocyclopentadiene 50 µg/L < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Hexachlorobenzene 1 µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
4-Chloroaniline - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
2-Nitroaniline - µg/L < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
3-Nitroaniline - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
4-Nitroaniline - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Benzyl alcohol - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Nitrobenzene - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Isophorone 100 µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
2,4-Dinitrotoluene - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
2,6-Dinitrotoluene - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Benzidine - µg/L < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
3,3'-Dichlorobenzidine - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Pyridine - µg/L < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Azobenzene - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Carbazole - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dimethylphthalate - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Diethylphthalate - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Di-n-butylphthalate - µg/L < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Butylbenzylphthalate - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
bis(2-Ethylhexyl)phthalate 6 µg/L < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Di-n-octylphthalate - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Dibenzofuran - µg/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

Note:  Groundwater was resampled for SVOCs due to a lab error in preparing the 4/20/09 samples.

* = Laboratory reporting limit exceeds screening level

5/15/20095/15/2009 5/15/20095/15/2009 5/15/20095/15/20095/15/2009
MW-9MW-2

Units
VGES 

Standard 4/14/2009
Sump MW-6 MW-7 MW-8MW-5
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Table 4 PAH Water Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3
Sample ID
Date
Parameter
Naphthalene 20 ug/l < 0.1 < 0.1 < 0.1 < 0.1
2-Methylnaphthalene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Acenaphthylene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Acenaphthene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Fluorene 280 ug/l < 0.1 < 0.1 < 0.1 < 0.1
Phenanthrene 280 ug/l < 0.1 < 0.1 < 0.1 < 0.1
Anthracene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Fluoranthene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Pyrene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Benz[a]anthracene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Chrysene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Benzo[b]fluoranthene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Benzo[k]fluoranthene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Benzo[a]pyrene 0.2 ug/l < 0.1 < 0.1 < 0.1 < 0.1
Indeno[1,2,3-cd]pyrene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Dibenz[a,h]anthracene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Benzo[g,h,i]perylene - ug/l < 0.1 < 0.1 < 0.1 < 0.1

Sample ID
Date
Parameter
Naphthalene 20 ug/l < 0.1 < 0.1 < 0.1 < 0.1
2-Methylnaphthalene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Acenaphthylene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Acenaphthene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Fluorene 280 ug/l < 0.1 < 0.1 < 0.1 < 0.1
Phenanthrene 280 ug/l < 0.1 < 0.1 < 0.1 < 0.1
Anthracene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Fluoranthene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Pyrene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Benz[a]anthracene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Chrysene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Benzo[b]fluoranthene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Benzo[k]fluoranthene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Benzo[a]pyrene 0.2 ug/l < 0.1 < 0.1 < 0.1 < 0.1
Indeno[1,2,3-cd]pyrene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Dibenz[a,h]anthracene - ug/l < 0.1 < 0.1 < 0.1 < 0.1
Benzo[g,h,i]perylene - ug/l < 0.1 < 0.1 < 0.1 < 0.1

Units
VGES 

Standards
Sump

4/20/2009

MW-9 (DUP)VGES 
Standards Units 5/15/20095/19/2009

MW-7

MW-5 MW-6MW-2

5/15/2009

5/15/2009 5/15/2009 5/15/2009

5/15/2009
MW-8 MW-9
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Table 5  Metals Water Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Sample ID
Date
Parameter
Antimony 0.006 mg/L < 0.001 < 0.001 < 0.001 < 0.001 NS < 0.001
Arsenic 0.010 mg/L 0.012 < 0.001 0.016 0.002 NS 0.010
Barium 2.000 mg/L 0.033 0.012 0.028 0.050 NS 0.027
Cadmium 0.005 mg/L < 0.001 < 0.001 < 0.001 < 0.001 NS < 0.001
Chromium 0.100 mg/L 0.003 < 0.001 < 0.001 < 0.001 NS < 0.001
Lead 0.015 mg/L < 0.001 0.001 < 0.001 0.004 NS < 0.001
Manganese 0.300 mg/L 0.016 0.31 0.23 0.400 NS 0.86
Mercury 0.002 mg/L < 0.0001 < 0.0001 < 0.0001 < 0.0001 NS < 0.0001
Nickel 0.100 mg/L < 0.001 0.007 0.004 0.003 NS 0.005
Selenium 0.050 mg/L < 0.001 < 0.001 < 0.001 0.005 NS < 0.001
Thallium 0.002 mg/L < 0.001 < 0.001 < 0.001 < 0.001 NS < 0.001

Sample ID
Date
Parameter
Antimony 0.006 mg/L < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Arsenic 0.010 mg/L 0.004 0.003 < 0.001 0.002 0.002
Barium 2.000 mg/L 0.028 0.006 0.029 0.046 0.046
Cadmium 0.005 mg/L < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Chromium 0.100 mg/L < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Lead 0.015 mg/L < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Manganese 0.300 mg/L 1.5 0.65 5.8 1.4 1.4
Mercury 0.002 mg/L < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Nickel 0.100 mg/L 0.002 0.007 0.005 0.004 0.004
Selenium 0.050 mg/L < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Thallium 0.002 mg/L < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

White text/black cell = Result exceeds screening criterion

NS = Not sampled

MW-2
4/20/2009

MW-5MW-3 MW-4
4/20/20094/20/2009 4/20/2009

VGES 
Standard

4/20/2009
VGES 

Standard
Sump

4/14/2009

MW-7 MW-8

MW-1

4/20/2009
MW-9 (DUP)MW-9

4/20/2009 4/20/2009 4/20/2009 4/20/2009
MW-6

Difference
Percent
Relative 

0%
0%
0%
0%
0%

0%
0%

0%
0%
0%
0%
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Table 6 VOC Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Parameter
Sample Depth (Feet)
Date
Parameter
Dichlorodifluoromethane mg/kg 190
Chloromethane mg/kg 1.7
Vinyl chloride mg/kg 0.06*
Bromomethane mg/kg 7.9
Chloroethane (Ethyl chloride) mg/kg 15,000
Trichlorofluoromethane mg/kg 800
Diethyl Ether mg/kg 16,000
Acetone mg/kg 61,000
1,1-Dichloroethene mg/kg 250
Methylene chloride mg/kg 11
Carbon disulfide mg/kg 670
Methyl-t-butyl ether(MTBE) mg/kg 39 < 0.10 < 0.10 < 0.20 < 0.20 < 0.10 < 0.10 < 0.20 < 0.10 < 0.10 < 0.10 < 0.10 < 0.20 < 0.20
trans-1,2-Dichloroethene 1 mg/kg 135
1,1-Dichloroethane mg/kg 3.4
2,2-Dichloropropane mg/kg None
cis-1,2-Dichloroethene 1 mg/kg 673
2-Butanone(MEK) 1 mg/kg 40,400
Bromochloromethane mg/kg None
Tetrahydrofuran(THF) mg/kg None
Chloroform mg/kg 0.3
1,1,1-Trichloroethane mg/kg 9,000
Carbon tetrachloride mg/kg 0.25
1,1-Dichloropropene mg/kg None
Benzene 1 mg/kg 6.24 < 0.07 < 0.06 < 0.06 < 0.06 < 0.07 < 0.06 < 0.10 < 0.06 < 0.06 < 0.07 < 0.06 < 0.09 < 0.09
1,2-Dichloroethane mg/kg 0.45 < 0.07 < 0.06 < 0.06 < 0.06 < 0.07 < 0.06 < 0.10 < 0.06 < 0.06 < 0.07 < 0.06 < 0.09 < 0.09
Trichloroethene 1 mg/kg 0.86
1,2-Dichloropropane mg/kg 0.93
Dibromomethane mg/kg 780
Bromodichloromethane mg/kg 10
4-Methyl-2-pentanone(MIBK) mg/kg 5,300
cis-1,3-Dichloropropene mg/kg 1.70
Toluene mg/kg 5,000 < 0.07 < 0.06 < 0.06 < 0.06 < 0.07 < 0.06 < 0.10 < 0.06 < 0.06 < 0.07 < 0.06 < 0.09 0.13
trans-1,3-Dichloropropene mg/kg 1.70
1,1,2-Trichloroethane mg/kg 1.10
2-Hexanone mg/kg None
Tetrachloroethene 1 mg/kg 0.80
1,3-Dichloropropane mg/kg 1,600
Dibromochloromethane mg/kg 5.80
1,2-Dibromoethane(EDB) mg/kg 0.034* < 0.07 < 0.06 < 0.06 < 0.06 < 0.07 < 0.06 < 0.10 < 0.06 < 0.06 < 0.07 < 0.06 < 0.09 < 0.09
Chlorobenzene mg/kg 310
1,1,1,2-Tetrachloroethane mg/kg 2
Ethylbenzene mg/kg 5.7 < 0.07 < 0.06 < 0.06 < 0.06 < 0.07 < 0.06 < 0.10 < 0.06 < 0.06 < 0.07 < 0.06 < 0.09 < 0.09
mp-Xylene mg/kg 4,500 < 0.07 < 0.06 < 0.06 < 0.06 < 0.07 < 0.06 < 0.10 < 0.06 < 0.06 < 0.07 < 0.06 < 0.09 0.16
o-Xylene mg/kg 5,300 < 0.07 < 0.06 < 0.06 < 0.06 < 0.07 < 0.06 < 0.10 < 0.06 < 0.06 < 0.07 < 0.06 < 0.09 < 0.09

4/14/2009
0-0.5

4/14/2009
1.5-2.0

SS-AST-1 
0-0.5

4/20/2009
1.5-2.0

4/20/2009

SS-T-5
0-0.5

4/20/2009
1.5-2.0

4/20/20094/20/2009
1.5-2.0

4/20/2009

SS-T-3 (DUP)
0-0.5

4/20/2009

SS-T-3

Units

SS-T-2
0-0.5

4/20/2009
1.5-2.0

4/20/2009

SS-T-1RSL or VDH 
Criterion 
(mg/kg)

0-0.5
4/20/2009

1.5-2.0
4/20/2009

SS-T-4
0-0.5

1=VDH value used for screening
*=Laboratory reporting limit exceeds screening level

K:\1-0346-3\Phase II\Data\Richmond Analytical Results 060809.xls VOC-Soil Page 1 of 6



Table 6 VOC Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Parameter
Sample Depth (Feet)
Date
Parameter

4/14/2009
0-0.5

4/14/2009
1.5-2.0

SS-AST-1 
0-0.5

4/20/2009
1.5-2.0

4/20/2009

SS-T-5
0-0.5

4/20/2009
1.5-2.0

4/20/20094/20/2009
1.5-2.0

4/20/2009

SS-T-3 (DUP)
0-0.5

4/20/2009

SS-T-3

Units

SS-T-2
0-0.5

4/20/2009
1.5-2.0

4/20/2009

SS-T-1RSL or VDH 
Criterion 
(mg/kg)

0-0.5
4/20/2009

1.5-2.0
4/20/2009

SS-T-4
0-0.5

Styrene mg/kg 6,500
Bromoform mg/kg 61
IsoPropylbenzene (Cumene) mg/kg 2,200
Bromobenzene mg/kg 94
1,1,2,2-Tetrachloroethane mg/kg 0.59
1,2,3-Trichloropropane mg/kg 0.091*
n-Propylbenzene mg/kg None
2-Chlorotoluene mg/kg 1,600
4-Chlorotoluene mg/kg 5,500
1,3,5-Trimethylbenzene mg/kg 47 < 0.07 < 0.06 < 0.06 < 0.06 < 0.07 < 0.06 < 0.10 < 0.06 < 0.06 < 0.07 < 0.06 < 0.09 < 0.09
tert-Butylbenzene mg/kg None
1,2,4-Trimethylbenzene mg/kg 67 < 0.07 < 0.06 < 0.06 < 0.06 < 0.07 < 0.06 < 0.10 < 0.06 < 0.06 < 0.07 < 0.06 < 0.09 < 0.09
sec-Butylbenzene mg/kg None
1,3-Dichlorobenzene mg/kg None
p-Isopropyltoluene mg/kg None
1,4-Dichlorobenzene mg/kg 2.60
1,2-Dichlorobenzene mg/kg 2,000
n-Butylbenzene mg/kg None
1,2-Dibromo-3-chloropropane mg/kg 0.0056*
1,2,4-Trichlorobenzene mg/kg 87
Hexachlorobutadiene mg/kg 6.2
Naphthalene 1 mg/kg 1,070 < 0.40 < 0.30 < 0.30 < 0.40 < 0.40 < 0.40 < 0.60 < 0.30 < 0.30 < 0.40 < 0.30 < 0.50 < 0.60
1,2,3-Trichlorobenzene mg/kg None

1=VDH value used for screening
*=Laboratory reporting limit exceeds screening level
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Table 6 VOC Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Parameter
Sample Depth (Feet)
Date
Parameter
Dichlorodifluoromethane mg/kg 190
Chloromethane mg/kg 1.7
Vinyl chloride mg/kg 0.06*
Bromomethane mg/kg 7.9
Chloroethane (Ethyl chloride) mg/kg 15,000
Trichlorofluoromethane mg/kg 800
Diethyl Ether mg/kg 16,000
Acetone mg/kg 61,000
1,1-Dichloroethene mg/kg 250
Methylene chloride mg/kg 11
Carbon disulfide mg/kg 670
Methyl-t-butyl ether(MTBE) mg/kg 39
trans-1,2-Dichloroethene 1 mg/kg 135
1,1-Dichloroethane mg/kg 3.4
2,2-Dichloropropane mg/kg None
cis-1,2-Dichloroethene 1 mg/kg 673
2-Butanone(MEK) 1 mg/kg 40,400
Bromochloromethane mg/kg None
Tetrahydrofuran(THF) mg/kg None
Chloroform mg/kg 0.3
1,1,1-Trichloroethane mg/kg 9,000
Carbon tetrachloride mg/kg 0.25
1,1-Dichloropropene mg/kg None
Benzene 1 mg/kg 6.24
1,2-Dichloroethane mg/kg 0.45
Trichloroethene 1 mg/kg 0.86
1,2-Dichloropropane mg/kg 0.93
Dibromomethane mg/kg 780
Bromodichloromethane mg/kg 10
4-Methyl-2-pentanone(MIBK) mg/kg 5,300
cis-1,3-Dichloropropene mg/kg 1.70
Toluene mg/kg 5,000
trans-1,3-Dichloropropene mg/kg 1.70
1,1,2-Trichloroethane mg/kg 1.10
2-Hexanone mg/kg None
Tetrachloroethene 1 mg/kg 0.80
1,3-Dichloropropane mg/kg 1,600
Dibromochloromethane mg/kg 5.80
1,2-Dibromoethane(EDB) mg/kg 0.034*
Chlorobenzene mg/kg 310
1,1,1,2-Tetrachloroethane mg/kg 2
Ethylbenzene mg/kg 5.7
mp-Xylene mg/kg 4,500
o-Xylene mg/kg 5,300

Units

RSL or VDH 
Criterion 
(mg/kg)

< 0.10 < 0.20 < 0.10
< 0.10 < 0.20 < 0.10
< 0.10 < 0.20 < 0.10
< 0.10 < 0.20 < 0.10
< 0.10 < 0.20 < 0.10
< 0.10 < 0.20 < 0.10
< 0.05 < 0.10 < 0.05
< 2.00 < 4.00 < 2.00
< 0.05 < 0.10 < 0.05
< 0.10 < 0.20 < 0.10
< 0.10 < 0.20 < 0.10

< 0.10 < 0.10 < 0.10 < 0.20 < 0.20 < 0.10 < 0.20 < 0.10 < 0.10 < 0.20 < 0.10

< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05

< 0.05 < 0.10 < 0.05

< 0.50 < 1.00 < 0.50
< 0.05 < 0.10 < 0.05
< 0.50 < < 1 < 0.50
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05

< 0.06 < 0.06 < 0.07 < 0.08 < 0.09 < 0.06 < 0.09 < 0.05 < 0.05 < 0.10 < 0.05
< 0.06 < 0.06 < 0.07 < 0.08 < 0.09 < 0.06 < 0.09 < 0.05 < 0.05 < 0.10 < 0.05

< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05
< 0.50 < 1.00 < 0.50
< 0.05 < 0.10 < 0.05

0.14 0.05 < 0.07 < 0.08 < 0.09 < 0.06 < 0.09 < 0.05 < 0.05 0.10 < 0.05
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05
< 0.10 < 0.20 < 0.10

< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05

< 0.06 < 0.06 < 0.07 < 0.08 < 0.09 < 0.06 < 0.09 < 0.05 < 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05

0.07 0.37 < 0.07 < 0.08 < 0.09 < 0.06 < 0.09 < 0.05 < 0.05 < 0.10 0.18
1.30 2.30 < 0.07 < 0.08 < 0.09 < 0.06 < 0.09 < 0.05 < 0.05 < 0.10 0.18
1.20 1.50 < 0.07 < 0.08 < 0.09 < 0.06 < 0.09 < 0.05 < 0.05 < 0.10 0.10

0-0.5
4/20/2009

1.5-2.0
4/20/2009

SS-AST-2
0-0.5

4/20/2009
1.5-2.0

SS-PT-3 (DUP)
0-0.5

4/20/2009

SS-PT-3
1.5-2.0

4/20/2009
1.5-2.0

4/20/2009

SS-PT-3
0-0.5

4/20/20094/20/2009

SS-BB-1

4/15/2009
1.5-2.0
SB-08 

3/24/2009
0-0.5

Sub Slab 2 SS-WR-01
0-0.5

3/24/2009

1=VDH value used for screening
*=Laboratory reporting limit exceeds screening level
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Table 6 VOC Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Parameter
Sample Depth (Feet)
Date
Parameter

Units

RSL or VDH 
Criterion 
(mg/kg)

Styrene mg/kg 6,500
Bromoform mg/kg 61
IsoPropylbenzene (Cumene) mg/kg 2,200
Bromobenzene mg/kg 94
1,1,2,2-Tetrachloroethane mg/kg 0.59
1,2,3-Trichloropropane mg/kg 0.091*
n-Propylbenzene mg/kg None
2-Chlorotoluene mg/kg 1,600
4-Chlorotoluene mg/kg 5,500
1,3,5-Trimethylbenzene mg/kg 47
tert-Butylbenzene mg/kg None
1,2,4-Trimethylbenzene mg/kg 67
sec-Butylbenzene mg/kg None
1,3-Dichlorobenzene mg/kg None
p-Isopropyltoluene mg/kg None
1,4-Dichlorobenzene mg/kg 2.60
1,2-Dichlorobenzene mg/kg 2,000
n-Butylbenzene mg/kg None
1,2-Dibromo-3-chloropropane mg/kg 0.0056*
1,2,4-Trichlorobenzene mg/kg 87
Hexachlorobutadiene mg/kg 6.2
Naphthalene 1 mg/kg 1,070
1,2,3-Trichlorobenzene mg/kg None

0-0.5
4/20/2009

1.5-2.0
4/20/2009

SS-AST-2
0-0.5

4/20/2009
1.5-2.0

SS-PT-3 (DUP)
0-0.5

4/20/2009

SS-PT-3
1.5-2.0

4/20/2009
1.5-2.0

4/20/2009

SS-PT-3
0-0.5

4/20/20094/20/2009

SS-BB-1

4/15/2009
1.5-2.0
SB-08 

3/24/2009
0-0.5

Sub Slab 2 SS-WR-01
0-0.5

3/24/2009

< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 0.72
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 1.8
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05

9.30 4.80 < 0.07 < 0.08 < 0.09 < 0.06 < 0.09 < 0.05 < 0.05 < 0.10 1.10
< 0.05 < 0.10 < 0.05

5.10 9.70 < 0.07 < 0.08 < 0.09 < 0.06 < 0.09 < 0.05 < 0.05 < 0.10 7.90
< 0.05 < 0.10 2.8
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 2.3
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 4.1
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05
< 0.05 < 0.10 < 0.05

5.10 8.40 < 0.40 < 0.50 < 0.50 < 0.30 < 0.50 < 0.30 < 0.10 < 0.20 6.80
< 0.05 < 0.10 < 0.05

1=VDH value used for screening
*=Laboratory reporting limit exceeds screening level
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Table 6 VOC Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Parameter
Sample Depth (Feet)
Date
Parameter
Dichlorodifluoromethane mg/kg 190
Chloromethane mg/kg 1.7
Vinyl chloride mg/kg 0.06*
Bromomethane mg/kg 7.9
Chloroethane (Ethyl chloride) mg/kg 15,000
Trichlorofluoromethane mg/kg 800
Diethyl Ether mg/kg 16,000
Acetone mg/kg 61,000
1,1-Dichloroethene mg/kg 250
Methylene chloride mg/kg 11
Carbon disulfide mg/kg 670
Methyl-t-butyl ether(MTBE) mg/kg 39
trans-1,2-Dichloroethene 1 mg/kg 135
1,1-Dichloroethane mg/kg 3.4
2,2-Dichloropropane mg/kg None
cis-1,2-Dichloroethene 1 mg/kg 673
2-Butanone(MEK) 1 mg/kg 40,400
Bromochloromethane mg/kg None
Tetrahydrofuran(THF) mg/kg None
Chloroform mg/kg 0.3
1,1,1-Trichloroethane mg/kg 9,000
Carbon tetrachloride mg/kg 0.25
1,1-Dichloropropene mg/kg None
Benzene 1 mg/kg 6.24
1,2-Dichloroethane mg/kg 0.45
Trichloroethene 1 mg/kg 0.86
1,2-Dichloropropane mg/kg 0.93
Dibromomethane mg/kg 780
Bromodichloromethane mg/kg 10
4-Methyl-2-pentanone(MIBK) mg/kg 5,300
cis-1,3-Dichloropropene mg/kg 1.70
Toluene mg/kg 5,000
trans-1,3-Dichloropropene mg/kg 1.70
1,1,2-Trichloroethane mg/kg 1.10
2-Hexanone mg/kg None
Tetrachloroethene 1 mg/kg 0.80
1,3-Dichloropropane mg/kg 1,600
Dibromochloromethane mg/kg 5.80
1,2-Dibromoethane(EDB) mg/kg 0.034*
Chlorobenzene mg/kg 310
1,1,1,2-Tetrachloroethane mg/kg 2
Ethylbenzene mg/kg 5.7
mp-Xylene mg/kg 4,500
o-Xylene mg/kg 5,300

Units

RSL or VDH 
Criterion 
(mg/kg)

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10
< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10
< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10
< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10
< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10
< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 2.00 < 3.00 < 2.00 < 2.00 < 2.00 < 2.00 < 2.00 < 2.00
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10
< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06

< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06

< 0.50 < 0.70 < 0.60 < 0.50 < 0.50 < 0.50 < 0.50 < 0.60
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.50 < 0.70 < 0.60 < 0.50 < 0.50 < 0.50 < 0.50 < 0.60
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06

< 0.05 < 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06

< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.50 < 0.70 < 0.60 < 0.50 < 0.50 < 0.50 < 0.50 < 0.60
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06

< 0.05 < 0.05 < 0.07 0.20 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10

< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06

< 0.05 < 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06

< 0.05 < 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06

4/14/2009
 11.0-12.0

MW-5

4/14/2009
12.0-13.0

MW-2 

4/14/2009
13.0-14.0

MW-4 

4/14/2009
 6.5-7.0
MW-7

4/15/2009
 7.5-8.0
MW-6

4/15/2009 4/15/2009
 4.5-5.0
MW-9

4/15/2009
7.0-7.5
MW-8 

13.0-14.0
MW-3 

4/14/2009
15.5-16.0

MW-1 

1=VDH value used for screening
*=Laboratory reporting limit exceeds screening level
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Table 6 VOC Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Parameter
Sample Depth (Feet)
Date
Parameter

Units

RSL or VDH 
Criterion 
(mg/kg)

Styrene mg/kg 6,500
Bromoform mg/kg 61
IsoPropylbenzene (Cumene) mg/kg 2,200
Bromobenzene mg/kg 94
1,1,2,2-Tetrachloroethane mg/kg 0.59
1,2,3-Trichloropropane mg/kg 0.091*
n-Propylbenzene mg/kg None
2-Chlorotoluene mg/kg 1,600
4-Chlorotoluene mg/kg 5,500
1,3,5-Trimethylbenzene mg/kg 47
tert-Butylbenzene mg/kg None
1,2,4-Trimethylbenzene mg/kg 67
sec-Butylbenzene mg/kg None
1,3-Dichlorobenzene mg/kg None
p-Isopropyltoluene mg/kg None
1,4-Dichlorobenzene mg/kg 2.60
1,2-Dichlorobenzene mg/kg 2,000
n-Butylbenzene mg/kg None
1,2-Dibromo-3-chloropropane mg/kg 0.0056*
1,2,4-Trichlorobenzene mg/kg 87
Hexachlorobutadiene mg/kg 6.2
Naphthalene 1 mg/kg 1,070
1,2,3-Trichlorobenzene mg/kg None

4/14/2009
 11.0-12.0

MW-5

4/14/2009
12.0-13.0

MW-2 

4/14/2009
13.0-14.0

MW-4 

4/14/2009
 6.5-7.0
MW-7

4/15/2009
 7.5-8.0
MW-6

4/15/2009 4/15/2009
 4.5-5.0
MW-9

4/15/2009
7.0-7.5
MW-8 

13.0-14.0
MW-3 

4/14/2009
15.5-16.0

MW-1 

< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06

< 0.05 < 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06

< 0.05 < 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06

< 0.30 < 0.10 < 0.10 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10
< 0.05 < 0.07 < 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.06

1=VDH value used for screening
*=Laboratory reporting limit exceeds screening level
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Table 7 PAH Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Parameter
Depth (feet)

Date
Naphthalene 1 mg/kg 1,070 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
2-Methylnaphthalene mg/kg 310 < 0.02 0.03 < 0.02 < 0.02 < 0.02 < 0.02 0.02
Acenaphthylene mg/kg None 0.03 < 0.02 < 0.02 0.02 < 0.02 < 0.02 < 0.02
Acenaphthene mg/kg 3,400 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
Fluorene mg/kg 2,300 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
Phenanthrene mg/kg None 0.24 0.04 < 0.02 0.16 < 0.02 0.04 0.03
Anthracene mg/kg 17,000 0.06 < 0.02 < 0.02 0.03 < 0.02 < 0.02 < 0.02
Fluoranthene mg/kg 1,700 0.54 0.08 < 0.02 0.49 0.05 0.09 0.04

The following PAH compounds are compared  to a VDH of 0.01 mg/kgPAH using Toxic Equivalency Factors in Table 8:
Industrial RSL

PyrenePAH mg/kg 17,000 0.47 0.07 < 0.02 0.49 0.04 0.10 0.04
Benzo[a]anthracene mg/kg 20 0.27 0.05 < 0.02 0.26 0.03 0.07 0.04
Chrysene mg/kg 210 0.28 0.04 < 0.02 0.24 0.02 0.05 0.03
Benzo[b]fluoranthene mg/kg 20 0.40 0.06 < 0.02 0.33 0.03 0.07 0.04
Benzo[k]fluoranthene mg/kg 21 0.14 0.02 < 0.02 0.13 < 0.02 0.02 < 0.02
Benzo[a]pyrene mg/kg 0.2 0.28 0.04 < 0.01 0.25 0.02 0.05 0.03
Indeno[1,2,3-cd]pyrene mg/kg 20.1 0.13 0.03 < 0.02 0.12 < 0.02 0.03 < 0.02
Dibenz[a,h]anthracene mg/kg 0.2 0.04 < 0.02 < 0.02 0.04 < 0.02 < 0.02 < 0.02
Benzo[g,h,i]perylene mg/kg None 0.14 0.04 < 0.02 0.13 < 0.02 0.03 < 0.02

1 VDH Value used for screening
PAH - PAH toxic equivalent factor applied to compare 

against VDH criterion (see Table 8); Industrial RSL shown

 for comparison

3/23/2009

1.5-2.0
SS-RR-01 SS-NR-02 

3/23/2009

1.5-2.0

3/23/2009

0-0.5

3/23/2009

0-0.5 0-0.5

3/23/2009

0-0.5

Units

SS-NR-02 SS-RR-01 SS-NR-01SS-WR-01

3/23/2009

1.5-2.0
SS-NR-01

3/23/2009

Residential 
RSL or VDH 

Criterion
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Table 7 PAH Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Parameter
Depth (feet)

Date
Naphthalene 1 mg/kg 1,070
2-Methylnaphthalene mg/kg 310
Acenaphthylene mg/kg None
Acenaphthene mg/kg 3,400
Fluorene mg/kg 2,300
Phenanthrene mg/kg None
Anthracene mg/kg 17,000
Fluoranthene mg/kg 1,700

The following PAH compounds are compared
Industrial RSL

PyrenePAH mg/kg 17,000
Benzo[a]anthracene mg/kg 20
Chrysene mg/kg 210
Benzo[b]fluoranthene mg/kg 20
Benzo[k]fluoranthene mg/kg 21
Benzo[a]pyrene mg/kg 0.2
Indeno[1,2,3-cd]pyrene mg/kg 20.1
Dibenz[a,h]anthracene mg/kg 0.2
Benzo[g,h,i]perylene mg/kg None

1 VDH Value used for screening
PAH - PAH toxic equivalent factor applied to compare 

against VDH criterion (see Table 8); Industrial RSL shown

 for comparison

Units

Residential 
RSL or VDH 

Criterion

0.03 < 0.02 < 0.02 0.05 0.16 0.17 0.15
0.03 < 0.02 < 0.02 0.03 0.29 0.27 0.22

< 0.02 < 0.02 0.04 0.09 0.14 0.16 0.24
< 0.02 < 0.02 < 0.02 0.09 < 0.02 0.05 < 0.02
< 0.02 < 0.02 < 0.02 0.13 < 0.02 0.06 0.02

0.05 0.03 0.16 1.70 0.31 0.95 0.43
< 0.02 < 0.02 0.02 0.37 0.08 0.14 0.09

0.21 0.10 0.59 2.90 0.82 1.80 1.50

 to a VDH of 0.01 mg/kgPAH using Toxic Equivalency Factors in Table 8:

0.22 0.10 0.43 1.90 0.72 1.20 1.40
0.13 0.06 0.25 1.10 0.37 0.71 0.78
0.13 0.07 0.30 1.20 0.35 0.85 0.92
0.21 0.11 0.46 1.70 1.10 1.20 1.70
0.06 0.03 0.15 0.49 0.37 0.43 0.55
0.13 0.06 0.30 1.10 0.40 0.58 1.10
0.07 0.03 0.15 0.43 0.27 0.23 0.51
0.02 < 0.02 0.05 0.14 0.09 0.08 0.14
0.07 0.04 0.16 0.40 0.22 0.18 0.52

0-0.5 0-0.5

3/23/2009

SS-RR-02 SS-RR-05

3/23/20093/23/2009

0-0.5 1.5-2.0

3/23/2009

1.5-2.0

3/23/2009

SS-RR-02 

3/23/2009

1.5-2.0

3/23/2009

0-0.5
SS-RR-03 SS-RR-04SS-RR-03 SS-RR-04
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Table 7 PAH Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Parameter
Depth (feet)

Date
Naphthalene 1 mg/kg 1,070
2-Methylnaphthalene mg/kg 310
Acenaphthylene mg/kg None
Acenaphthene mg/kg 3,400
Fluorene mg/kg 2,300
Phenanthrene mg/kg None
Anthracene mg/kg 17,000
Fluoranthene mg/kg 1,700

The following PAH compounds are compared
Industrial RSL

PyrenePAH mg/kg 17,000
Benzo[a]anthracene mg/kg 20
Chrysene mg/kg 210
Benzo[b]fluoranthene mg/kg 20
Benzo[k]fluoranthene mg/kg 21
Benzo[a]pyrene mg/kg 0.2
Indeno[1,2,3-cd]pyrene mg/kg 20.1
Dibenz[a,h]anthracene mg/kg 0.2
Benzo[g,h,i]perylene mg/kg None

1 VDH Value used for screening
PAH - PAH toxic equivalent factor applied to compare 

against VDH criterion (see Table 8); Industrial RSL shown

 for comparison

Units

Residential 
RSL or VDH 

Criterion

Relative Relative
Percent Percent

Difference Difference
0.13 14% 0.10 0.15 40% < 0.02 < 0.02
0.17 26% 0.11 0.16 37% 0.03 < 0.02
0.37 43% 0.46 10.10 183% 0.02 0.05

< 0.02 0% < 0.02 0.03 40% < 0.02 < 0.02
0.03 40% 0.05 0.11 75% < 0.02 < 0.02
0.47 9% 0.84 1.60 62% 0.05 0.05
0.14 43% 0.19 0.42 75% < 0.02 0.02
1.90 24% 3.70 6.80 59% 0.17 0.28

 to a VDH of 0.01 mg/kgPAH using Toxic Equivalency Factors in Table 8:

2.00 35% 3.5 6.30 44% 0.13 0.28
1.00 25% 1.70 30.10 179% 0.09 0.19
1.30 34% 2.10 3.80 58% 0.11 0.19
20.10 169% 4.00 6.50 48% 0.18 0.34
0.77 33% 1.30 2.40 59% 0.05 0.11
1.50 31% 2.70 4.60 52% 0.09 0.26
0.87 52% 1.30 2.20 51% 0.05 0.14
0.23 49% 0.36 0.59 48% < 0.02 0.04
0.92 56% 1.40 2.20 44% 0.05 0.16

3/23/2009

0-0.5

3/23/2009

1.5-2.0
SS-RR-06SS-RR-05 (DUP)

1.5-2.0
SS-RR-07SS-RR-05 (DUP)

3/23/20093/23/2009 3/23/2009

0-0.5 0-0.5
SS-RR-05
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Table 7 PAH Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Parameter
Depth (feet)

Date
Naphthalene 1 mg/kg 1,070
2-Methylnaphthalene mg/kg 310
Acenaphthylene mg/kg None
Acenaphthene mg/kg 3,400
Fluorene mg/kg 2,300
Phenanthrene mg/kg None
Anthracene mg/kg 17,000
Fluoranthene mg/kg 1,700

The following PAH compounds are compared
Industrial RSL

PyrenePAH mg/kg 17,000
Benzo[a]anthracene mg/kg 20
Chrysene mg/kg 210
Benzo[b]fluoranthene mg/kg 20
Benzo[k]fluoranthene mg/kg 21
Benzo[a]pyrene mg/kg 0.2
Indeno[1,2,3-cd]pyrene mg/kg 20.1
Dibenz[a,h]anthracene mg/kg 0.2
Benzo[g,h,i]perylene mg/kg None

1 VDH Value used for screening
PAH - PAH toxic equivalent factor applied to compare 

against VDH criterion (see Table 8); Industrial RSL shown

 for comparison

Units

Residential 
RSL or VDH 

Criterion

< 0.02 0.07 0.06 0.07 < 0.02 0.02 < 0.02 < 0.02
< 0.02 0.12 0.08 0.11 0.20 0.07 < 0.02 < 0.02

0.09 < 0.02 < 0.02 < 0.02 0.04 0.06 < 0.02 < 0.02
< 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
< 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

0.14 0.11 0.16 0.15 0.13 0.29 < 0.02 < 0.02
0.05 < 0.02 < 0.02 < 0.02 0.04 0.05 < 0.02 < 0.02
0.54 0.10 0.20 0.24 0.34 0.56 < 0.02 < 0.02

 to a VDH of 0.01 mg/kgPAH using Toxic Equivalency Factors in Table 8:

0.54 0.09 0.18 0.22 0.35 0.54 < 0.02 < 0.02
0.33 0.06 0.08 0.08 0.22 0.33 < 0.02 < 0.02
0.31 0.09 0.13 0.18 0.24 0.38 < 0.02 < 0.02
0.51 0.09 0.17 0.24 0.37 0.53 < 0.02 < 0.02
0.15 0.02 0.05 0.08 0.13 0.15 < 0.02 < 0.02
0.38 0.05 0.08 0.12 0.25 0.36 < 0.01 < 0.01
0.23 0.03 0.05 0.10 0.17 0.21 < 0.02 < 0.02
0.06 < 0.02 < 0.02 0.03 0.05 0.06 < 0.02 < 0.02
0.27 0.04 0.06 0.10 0.18 0.23 < 0.02 < 0.02

SS-RR-08

3/23/20093/23/2009

SS-RR-08SS-RR-07
12.0-13.0

4/14/2009

MW-1 
3.5-4.0

3/23/20093/23/2009 4/14/2009

MW-2
1.5-2.00-0.5

3/23/2009

1.5-2.0

3/23/2009

SS-RR-10SS-RR-10
0-0.5 0-0.51.5-2.0

SS-RR-09
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Table 7 PAH Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Parameter
Depth (feet)

Date
Naphthalene 1 mg/kg 1,070
2-Methylnaphthalene mg/kg 310
Acenaphthylene mg/kg None
Acenaphthene mg/kg 3,400
Fluorene mg/kg 2,300
Phenanthrene mg/kg None
Anthracene mg/kg 17,000
Fluoranthene mg/kg 1,700

The following PAH compounds are compared
Industrial RSL

PyrenePAH mg/kg 17,000
Benzo[a]anthracene mg/kg 20
Chrysene mg/kg 210
Benzo[b]fluoranthene mg/kg 20
Benzo[k]fluoranthene mg/kg 21
Benzo[a]pyrene mg/kg 0.2
Indeno[1,2,3-cd]pyrene mg/kg 20.1
Dibenz[a,h]anthracene mg/kg 0.2
Benzo[g,h,i]perylene mg/kg None

1 VDH Value used for screening
PAH - PAH toxic equivalent factor applied to compare 

against VDH criterion (see Table 8); Industrial RSL shown

 for comparison

Units

Residential 
RSL or VDH 

Criterion

< 0.02 0.05 < 0.02 < 0.04 < 0.02 < 0.02 < 0.02 1.50 0.05
< 0.02 0.05 < 0.02 < 0.04 < 0.02 < 0.02 < 0.02 11.00 0.10
< 0.02 0.07 < 0.02 < 0.04 < 0.02 < 0.02 0.06 0.21 0.07
< 0.02 < 0.02 < 0.02 0.05 < 0.02 < 0.02 < 0.02 0.54 < 0.02
< 0.02 0.04 < 0.02 0.34 < 0.02 < 0.02 0.03 1.90 < 0.02
< 0.02 0.28 < 0.02 0.52 < 0.02 < 0.02 0.27 4.20 0.05
< 0.02 0.08 < 0.02 < 0.04 < 0.02 < 0.02 0.09 < 0.08 0.13
< 0.02 0.52 < 0.02 0.04 < 0.02 < 0.02 0.62 0.20 0.02

 to a VDH of 0.01 mg/kgPAH using Toxic Equivalency Factors in Table 8:

< 0.02 0.45 < 0.02 0.10 < 0.02 < 0.02 0.46 0.60 0.05
< 0.02 0.24 < 0.02 0.04 < 0.02 < 0.02 0.28 < 0.08 < 0.02
< 0.02 0.29 < 0.02 < 0.04 < 0.02 < 0.02 0.30 < 0.08 0.02
< 0.02 0.43 < 0.02 < 0.04 < 0.02 < 0.02 0.41 < 0.08 0.03
< 0.02 0.16 < 0.02 < 0.04 < 0.02 < 0.02 0.14 < 0.08 < 0.02
< 0.01 0.29 < 0.01 < 0.04 < 0.01 < 0.01 0.28 < 0.08 0.02
< 0.02 0.16 < 0.02 < 0.04 < 0.02 < 0.02 0.15 < 0.08 0.05
< 0.02 0.04 < 0.02 < 0.04 < 0.02 < 0.02 0.04 < 0.08 < 0.02
< 0.02 0.14 < 0.02 < 0.04 < 0.02 < 0.02 0.13 < 0.08 0.07

SS-AST-1 

4/14/20094/15/2009

MW-9
4.5-5.0

4/15/2009

0-0.5
SB-08 MW-7

6.5-7.0 1.5-2.0
MW-8
7.0-7.5

MW-6
7.5-8.0

4/15/2009

11.0-12.0

4/14/2009

MW-5MW-4
13.0-14.0

MW-3

4/14/2009 4/15/20094/15/2009

13.0-14.0

4/14/2009
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Table 7 PAH Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Parameter
Depth (feet)

Date
Naphthalene 1 mg/kg 1,070
2-Methylnaphthalene mg/kg 310
Acenaphthylene mg/kg None
Acenaphthene mg/kg 3,400
Fluorene mg/kg 2,300
Phenanthrene mg/kg None
Anthracene mg/kg 17,000
Fluoranthene mg/kg 1,700

The following PAH compounds are compared
Industrial RSL

PyrenePAH mg/kg 17,000
Benzo[a]anthracene mg/kg 20
Chrysene mg/kg 210
Benzo[b]fluoranthene mg/kg 20
Benzo[k]fluoranthene mg/kg 21
Benzo[a]pyrene mg/kg 0.2
Indeno[1,2,3-cd]pyrene mg/kg 20.1
Dibenz[a,h]anthracene mg/kg 0.2
Benzo[g,h,i]perylene mg/kg None

1 VDH Value used for screening
PAH - PAH toxic equivalent factor applied to compare 

against VDH criterion (see Table 8); Industrial RSL shown

 for comparison

Units

Residential 
RSL or VDH 

Criterion

0.06 4.10 7.30 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
0.13 38.00 47.00 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
0.12 1.80 0.55 0.12 < 0.02 0.08 < 0.02 0.10

< 0.02 16.00 2.90 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
< 0.02 30.00 7.20 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

0.04 48.00 11.00 0.07 < 0.02 0.04 < 0.02 0.06
0.09 < 0.80 < 0.07 0.04 < 0.02 0.03 < 0.02 0.05
0.05 8.50 1.50 0.41 < 0.02 0.23 < 0.02 0.30

 to a VDH of 0.01 mg/kgPAH using Toxic Equivalency Factors in Table 8:

0.07 37.00 4.60 0.58 < 0.02 0.28 < 0.02 0.35
< 0.02 2.00 0.52 0.23 < 0.02 0.13 < 0.02 0.16

0.23 1.30 0.40 0.28 < 0.02 0.15 < 0.02 0.18
0.08 1.40 0.46 0.59 < 0.02 0.29 < 0.02 0.38
0.02 < 0.80 0.15 0.19 < 0.02 0.10 < 0.02 0.13
0.07 1.30 0.39 0.40 < 0.01 0.21 < 0.01 0.25
0.17 < 0.80 0.16 0.28 < 0.02 0.13 < 0.02 0.16
0.03 < 0.80 < 0.07 0.05 < 0.02 0.03 < 0.02 0.03
0.20 < 0.80 0.18 0.28 < 0.02 0.13 < 0.02 0.16

4/20/20094/20/2009

1.5-2.00-0.5 1.5-2.0 0-0.5 0-0.5
SS-T-2 SS-T-3

4/20/2009

SS-T-1 SS-T-1 SS-T-2

4/20/2009 4/20/2009 4/20/2009

SS-AST-2 
1.5-2.0

4/20/2009

SS-AST-1 

4/14/2009

SS-AST-2 
0-0.51.5-2.0
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Table 7 PAH Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Parameter
Depth (feet)

Date
Naphthalene 1 mg/kg 1,070
2-Methylnaphthalene mg/kg 310
Acenaphthylene mg/kg None
Acenaphthene mg/kg 3,400
Fluorene mg/kg 2,300
Phenanthrene mg/kg None
Anthracene mg/kg 17,000
Fluoranthene mg/kg 1,700

The following PAH compounds are compared
Industrial RSL

PyrenePAH mg/kg 17,000
Benzo[a]anthracene mg/kg 20
Chrysene mg/kg 210
Benzo[b]fluoranthene mg/kg 20
Benzo[k]fluoranthene mg/kg 21
Benzo[a]pyrene mg/kg 0.2
Indeno[1,2,3-cd]pyrene mg/kg 20.1
Dibenz[a,h]anthracene mg/kg 0.2
Benzo[g,h,i]perylene mg/kg None

1 VDH Value used for screening
PAH - PAH toxic equivalent factor applied to compare 

against VDH criterion (see Table 8); Industrial RSL shown

 for comparison

Units

Residential 
RSL or VDH 

Criterion

Relative
Percent

Difference
< 0.02 0% < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
< 0.02 0% < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 0.02

0.06 50% < 0.02 < 0.02 < 0.02 0.10 < 0.02 < 0.02
< 0.02 0% < 0.02 0.11 < 0.02 < 0.02 < 0.02 < 0.02
< 0.02 0% < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

0.05 18% < 0.02 0.14 < 0.02 0.06 0.14 0.03
< 0.02 86% < 0.02 0.06 < 0.02 0.05 0.04 < 0.02

0.23 26% 0.02 0.42 0.04 0.34 0.18 0.10

 to a VDH of 0.01 mg/kgPAH using a Toxic Equivalency Factor in Table 8:

0.31 12% 0.04 0.46 0.04 0.39 0.16 0.11
0.12 29% < 0.02 0.20 < 0.02 0.18 0.08 0.05
0.15 18% 0.02 0.24 0.02 0.22 0.08 0.06
0.30 24% 0.03 0.47 0.04 0.46 0.11 0.11
0.10 26% < 0.02 0.14 < 0.02 0.16 0.04 0.03
0.20 22% 0.02 0.32 0.02 0.29 0.08 0.07
0.16 0% < 0.02 0.22 < 0.02 0.18 0.05 0.04
0.03 0% < 0.02 0.04 < 0.02 0.04 < 0.02 < 0.02
0.17 6% 0.02 0.21 0.02 0.17 0.05 0.04

4/20/2009 4/20/2009 4/20/2009

SS-BB-1
0-0.5

4/20/2009

SS-T-4 SS-T-5 SS-T-5
1.5-2.0

4/20/2009 4/20/2009 4/20/2009

1.5-2.00-0.5 1.5-2.0 0-0.5
SS-T-3 (DUP) SS-T-3 SS-T-4

0-0.5
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Table 7 PAH Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Parameter
Depth (feet)

Date
Naphthalene 1 mg/kg 1,070
2-Methylnaphthalene mg/kg 310
Acenaphthylene mg/kg None
Acenaphthene mg/kg 3,400
Fluorene mg/kg 2,300
Phenanthrene mg/kg None
Anthracene mg/kg 17,000
Fluoranthene mg/kg 1,700

The following PAH compounds are compared
Industrial RSL

PyrenePAH mg/kg 17,000
Benzo[a]anthracene mg/kg 20
Chrysene mg/kg 210
Benzo[b]fluoranthene mg/kg 20
Benzo[k]fluoranthene mg/kg 21
Benzo[a]pyrene mg/kg 0.2
Indeno[1,2,3-cd]pyrene mg/kg 20.1
Dibenz[a,h]anthracene mg/kg 0.2
Benzo[g,h,i]perylene mg/kg None

1 VDH Value used for screening
PAH - PAH toxic equivalent factor applied to compare 

against VDH criterion (see Table 8); Industrial RSL shown

 for comparison

Units

Residential 
RSL or VDH 

Criterion

Relative
Percent

Difference
< 0.02 < 0.02 < 0.02 0% < 0.02 < 0.02

0.03 < 0.02 0.02 0% < 0.02 < 0.02
0.02 < 0.02 < 0.02 0% < 0.02 < 0.02

< 0.02 < 0.02 < 0.02 0% < 0.02 < 0.02
< 0.02 < 0.02 < 0.02 0% < 0.02 < 0.02

0.10 0.02 0.03 40% < 0.02 < 0.02
0.02 < 0.02 < 0.02 0% < 0.02 < 0.02
0.19 0.04 0.05 22% < 0.02 < 0.02

 to a VDH of 0.01 mg/kgPAH using a Toxic Equivalency Factor in Table 8:

0.22 0.04 0.05 22% < 0.02 < 0.02
0.10 < 0.02 0.02 0% < 0.02 < 0.02
0.12 0.02 0.03 40% < 0.02 < 0.02
0.21 0.04 0.05 22% < 0.02 < 0.02
0.07 < 0.02 < 0.02 0% < 0.02 < 0.02
0.12 0.02 0.03 40% < 0.01 < 0.01
0.07 < 0.02 < 0.02 0% < 0.02 < 0.02

< 0.02 < 0.02 < 0.02 0% < 0.02 < 0.02
0.06 < 0.02 < 0.02 0% < 0.02 < 0.02

SS-PT-3 (DUP)
1.5-2.0

4/20/2009

SS-PT-3 (DUP)
0-0.5

4/20/2009

SS-PT-3
1.5-2.0

4/20/2009

SS-BB-1
1.5-2.0

4/20/2009

SS-PT-3
0-0.5

4/20/2009
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Table 8  Toxicity Equivalent PAHs
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Sample ID B(a)P
Sample Depth (Feet) TE1

Factor B(a)P TE B(a)P TE B(a)P TE B(a)P TE B(a)P TE

Benzo(a)anthracene 0.100 0.27 0.03 0.05 0.01 < 0.02 0 0.26 0.03 0.03 0.003
Chrysene 0.001 0.28 0.0003 0.04 0.00004 < 0.02 0 0.24 0.0002 0.02 0.00002
Benzo(b)fluoranthene 0.100 0.4 0.04 0.06 0.01 < 0.02 0 0.33 0.03 0.03 0.003
Benzo(k)fluoranthene 0.010 0.1 0.00 0.02 0.0002 < 0.02 0 0.13 0.0013 < 0.02 0
Benzo(a)pyrene 1.000 0.28 0.28 0.04 0.04 < 0.01 0 0.25 0.25 0.02 0.02
Indeno(1,2,3-cd)pyrene 0.100 0.1 0.01 0.03 0.003 < 0.02 0 0.12 0.01 < 0.02 0
Dibenz(a,h)anthracene 1.000 0.0 0.04 < 0.02 0 < 0.02 0 0.04 0.04 < 0.02 0

Total B(a)P-TE (mg/kg)2 0.40 0.05 0 0.36 0.03

Sample ID B(a)P
Sample Depth (Feet) TE1

Factor B(a)P TE B(a)P TE B(a)P TE B(a)P TE B(a)P TE

Benzo(a)anthracene 0.100 0.07 0.007 0.04 0.004 0.13 0.013 0.06 0.006 0.25 0.025
Chrysene 0.001 0.05 0.00005 0.03 0.00003 0.13 0.00013 0.07 0.00007 0.30 0.00030
Benzo(b)fluoranthene 0.100 0.07 0.007 0.04 0.004 0.21 0.021 0.11 0.011 0.46 0.046
Benzo(k)fluoranthene 0.010 0.02 0.0002 < 0.02 0 0.06 0.001 0.03 0.000 0.15 0.002
Benzo(a)pyrene 1.000 0.05 0.05 0.03 0.03 0.13 0.13 0.06 0.06 0.30 0.30
Indeno(1,2,3-cd)pyrene 0.100 0.03 0.003 < 0.02 0 0.07 0.007 0.03 0.003 0.15 0.015
Dibenz(a,h)anthracene 1.000 < 0.02 0 < 0.02 0 0.02 0.020 < 0.02 0 0.05 0.05

Total B(a)P-TE (mg/kg)2 0.07 0.04 0.19 0.08 0.44

Sample ID B(a)P
Sample Depth (Feet) TE1

Factor B(a)P TE B(a)P TE B(a)P TE B(a)P TE B(a)P TE

Benzo(a)anthracene 0.100 1.1 0.110 0.37 0.037 0.71 0.071 0.78 0.078 1.7 0.170
Chrysene 0.001 1.2 0.00120 0.35 0.00035 0.85 0.00085 0.92 0.0009 2.1 0.0021
Benzo(b)fluoranthene 0.100 1.7 0.170 1.1 0.110 1.2 0.120 1.7 0.170 4.0 0.400
Benzo(k)fluoranthene 0.010 0.49 0.005 0.37 0.004 0.43 0.004 0.55 0.006 1.3 0.013
Benzo(a)pyrene 1.000 1.1 1.10 0.40 0.40 0.58 0.58 1.1 1.10 2.7 2.70
Indeno(1,2,3-cd)pyrene 0.100 0.43 0.043 0.27 0.027 0.23 0.023 0.51 0.051 1.3 0.130
Dibenz(a,h)anthracene 1.000 0.14 0.140 0.09 0.090 0.08 0.080 0.14 0.140 0.36 0.360

Total B(a)P-TE (mg/kg)2 1.57 0.67 0.88 1.55 3.78

Note:  Where the result did not exceed the reporting limit, a 0 value has been used in the TE calculation because using 1/2 the reporting limit results in an exceedence of the criterion
1 = Toxicity Equivalent Factor (TEF) for comparison to benzo(a)pyrene = B(a)P TE
2 = Total B(a)P TE is the sum of all toxicity equivalents; white text in black cell indicates TE > 0.01 mg/kg Vermont Department of Health criterion

Result
(mg/kg)

0-0.5

(mg/kg) (mg/kg)

SS-NR-02 
1.5-2.00-0.5

0-0.5 0-0.5

(mg/kg)
Result

0-0.5 0-0.5
SS-WR-01 SS-NR-01 SS-NR-02 

SS-RR-01 

SS-NR-01
1.5-2.0

1.5-2.0

(mg/kg)
Result

(mg/kg)
Result Result

(mg/kg)

(mg/kg)(mg/kg)

0-0.5

(mg/kg)

SS-RR-02 SS-RR-03
1.5-2.0

(mg/kg)

SS-RR-05
0-0.5

(mg/kg)
Result

SS-RR-04SS-RR-03
1.5-2.0

(mg/kg)
Result Result Result

(mg/kg)

Result Result Result

SS-RR-01 

Result

Result
(mg/kg)

Result

SS-RR-04

SS-RR-02 
1.5-2.0

SS-RR-05
1.5-2.0

K:\1-0346-3\Phase II\Data\Richmond Analytical Results 123009.xls PAH TEs-Soil Page 1 of 4



Table 8  Toxicity Equivalent PAHs
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Sample ID B(a)P
Sample Depth (Feet) TE1

Factor B(a)P TE B(a)P TE B(a)P TE B(a)P TE B(a)P TE

Benzo(a)anthracene 0.100 1.0 0.100 3.1 0.310 0.09 0.009 0.19 0.019 0.33 0.033
Chrysene 0.001 1.3 0.0013 3.8 0.0038 0.11 0.0001 0.19 0.0002 0.31 0.0003
Benzo(b)fluoranthene 0.100 2.1 0.210 6.5 0.650 0.18 0.018 0.34 0.034 0.51 0.051
Benzo(k)fluoranthene 0.010 0.77 0.0077 2.4 0.0240 0.05 0.001 0.11 0.001 0.15 0.002
Benzo(a)pyrene 1.000 1.5 1.50 4.6 4.60 0.09 0.09 0.26 0.26 0.38 0.38
Indeno(1,2,3-cd)pyrene 0.100 0.87 0.087 2.2 0.220 0.05 0.005 0.14 0.014 0.23 0.023
Dibenz(a,h)anthracene 1.000 0.23 0.23 0.59 0.59 < 0.02 0 0.04 0.040 0.06 0.060

Total B(a)P-TE (mg/kg)2 2.14 6.40 0.12 0.37 0.55

Sample ID B(a)P
Sample Depth (Feet) TE1

Factor B(a)P TE B(a)P TE B(a)P TE B(a)P TE B(a)P TE

Benzo(a)anthracene 0.100 0.06 0.006 0.08 0.008 0.08 0.008 0.22 0.022 0.33 0.033
Chrysene 0.001 0.09 0.0001 0.13 0.0001 0.18 0.0002 0.24 0.0002 0.38 0.0004
Benzo(b)fluoranthene 0.100 0.09 0.009 0.17 0.017 0.24 0.024 0.37 0.037 0.53 0.053
Benzo(k)fluoranthene 0.010 0.02 0.0002 0.05 0.0005 0.08 0.0008 0.13 0.0013 0.15 0.0015
Benzo(a)pyrene 1.000 0.05 0.05 0.08 0.08 0.12 0.12 0.25 0.25 0.36 0.36
Indeno(1,2,3-cd)pyrene 0.100 0.03 0.003 0.05 0.005 0.10 0.010 0.17 0.017 0.21 0.021
Dibenz(a,h)anthracene 1.000 < 0.02 0 < 0.02 0 0.03 0.03 0.05 0.05 0.06 0.06

Total B(a)P-TE (mg/kg)2 0.07 0.11 0.19 0.38 0.53

Sample ID B(a)P
Sample Depth (Feet) TE1

Factor B(a)P TE B(a)P TE B(a)P TE B(a)P TE B(a)P TE

Benzo(a)anthracene 0.100 < 0.02 0.00 < 0.02 0.0000 2.00 0.20 0.52 0.0520 < 0.08 0
Chrysene 0.001 0.02 0.00002 0.23 0.0002 1.30 0.00 0.40 0.0004 < 0.08 0
Benzo(b)fluoranthene 0.100 0.03 0.003 0.08 0.0080 1.40 0.14 0.46 0.0460 < 0.08 0
Benzo(k)fluoranthene 0.010 < 0.02 0.00 0.02 0.0002 < 0.80 0.00 0.15 0.0015 < 0.08 0
Benzo(a)pyrene 1.000 0.02 0.02 0.07 0.0700 1.30 1.30 0.39 0.3900 < 0.08 0
Indeno(1,2,3-cd)pyrene 0.100 0.05 0.005 0.17 0.0170 < 0.80 0.00 0.16 0.0160 < 0.08 0
Dibenz(a,h)anthracene 1.000 < 0.02 0.00 0.03 0.0300 < 0.80 0.00 < 0.07 0.0000 < 0.08 0

Total B(a)P-TE (mg/kg)2 0.03 0.13 1.64 0.51 0

Note:  Where the result did not exceed the reporting limit, a 0 value has been used in the TE calculation because using 1/2 the reporting limit results in an exceedence of the criterion
1 = Toxicity Equivalent Factor (TEF) for comparison to benzo(a)pyrene = B(a)P TE
2 = Total B(a)P TE is the sum of all toxicity equivalents; white text in black cell indicates TE > 0.01 mg/kg Vermont Department of Health criterion

Result Result
(mg/kg) (mg/kg)

SS-AST-2 SS-AST-2
0-0.5 1.5-2.0

SB-08 
1.5-2.0

Result
(mg/kg)

Result
(mg/kg)

SS-AST-1
1.5-2.0

SS-AST-1
0-0.5

Result
(mg/kg)

SS-RR-07

Result

SS-RR-07SS-RR-05 (Dup)
0-0.5

(mg/kg)
Result

(mg/kg)
Result

(mg/kg)
Result

1.5-2.0
Result

SS-RR-10

SS-RR-06
0-0.5

(mg/kg)

0-0.5

(mg/kg)

SS-RR-08
0-0.5

1.5-2.0

SS-RR-08

Result Result
0.5-1.0

(mg/kg)(mg/kg)
Result Result

(mg/kg)

SS-RR-05 (Dup)

SS-RR-10
1.5-2.0

(mg/kg)

SS-RR-09
0-0.5

(mg/kg)
Result

0-0.5
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Table 8  Toxicity Equivalent PAHs
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Sample ID B(a)P
Sample Depth (Feet) TE1

Factor B(a)P TE B(a)P TE B(a)P TE B(a)P TE B(a)P TE

Benzo(a)anthracene 0.100 < 0.02 0 < 0.02 0 < 0.02 0 0.24 0.024 < 0.02 0
Chrysene 0.001 < 0.02 0 < 0.02 0 < 0.02 0 0.29 0.000 < 0.02 0
Benzo(b)fluoranthene 0.100 < 0.02 0 < 0.02 0 < 0.02 0 0.43 0.043 < 0.02 0
Benzo(k)fluoranthene 0.010 < 0.02 0 < 0.02 0 < 0.02 0 0.16 0.002 < 0.02 0
Benzo(a)pyrene 1.000 < 0.01 0 < 0.01 0 < 0.01 0 0.29 0.290 < 0.01 0
Indeno(1,2,3-cd)pyrene 0.100 < 0.02 0 < 0.02 0 < 0.02 0 0.16 0.016 < 0.02 0
Dibenz(a,h)anthracene 1.000 < 0.02 0 < 0.02 0 < 0.02 0 0.04 0.040 < 0.02 0

Total B(a)P-TE (mg/kg)2 0 0 0 0.41 0

Sample ID B(a)P
Sample Depth (Feet) TE1

Factor B(a)P TE B(a)P TE B(a)P TE B(a)P TE B(a)P TE

Benzo(a)anthracene 0.100 0.04 0.004 < 0.02 0 < 0.02 0 0.28 0.0280 0.23 0.0230
Chrysene 0.001 < 0.04 0 < 0.02 0 < 0.02 0 0.30 0.0003 0.28 0.0003
Benzo(b)fluoranthene 0.100 < 0.04 0 < 0.02 0 < 0.02 0 0.41 0.0410 0.59 0.0590
Benzo(k)fluoranthene 0.010 < 0.04 0 < 0.02 0 < 0.02 0 0.14 0.0014 0.19 0.0019
Benzo(a)pyrene 1.000 < 0.04 0 < 0.01 0 < 0.01 0 0.28 0.2800 0.40 0.4000
Indeno(1,2,3-cd)pyrene 0.100 < 0.04 0 < 0.02 0 < 0.02 0 0.15 0.0150 0.28 0.0280
Dibenz(a,h)anthracene 1.000 < 0.04 0 < 0.02 0 < 0.02 0 0.04 0.0400 0.05 0.0500

Total B(a)P-TE (mg/kg)2 0.004 0 0 0.41 0.56

Sample ID B(a)P
Sample Depth (Feet) TE1

Factor B(a)P TE B(a)P TE B(a)P TE B(a)P TE B(a)P TE

Benzo(a)anthracene 0.100 < 0.02 0 0.13 0.0130 < 0.02 0 0.16 0.0160 0.12 0.0120
Chrysene 0.001 < 0.02 0 0.15 0.0002 < 0.02 0 0.18 0.0002 0.15 0.0002
Benzo(b)fluoranthene 0.100 < 0.02 0 0.29 0.0290 < 0.02 0 0.38 0.0380 0.30 0.0300
Benzo(k)fluoranthene 0.010 < 0.02 0 0.10 0.0010 < 0.02 0 0.13 0.0013 0.10 0.0010
Benzo(a)pyrene 1.000 < 0.01 0 0.21 0.2100 < 0.01 0 0.25 0.2500 0.20 0.2000
Indeno(1,2,3-cd)pyrene 0.100 < 0.02 0 0.13 0.0130 < 0.02 0 0.16 0.0160 0.16 0.0160
Dibenz(a,h)anthracene 1.000 < 0.02 0 0.03 0.0300 < 0.02 0 0.03 0.0300 0.03 0.0300

Total B(a)P-TE (mg/kg)2 0 0.30 0 0.35 0.29

Note:  Where the result did not exceed the reporting limit, a 0 value has been used in the TE calculation because using 1/2 the reporting limit results in an exceedence of the criterion
1 = Toxicity Equivalent Factor (TEF) for comparison to benzo(a)pyrene = B(a)P TE
2 = Total B(a)P TE is the sum of all toxicity equivalents; white text in black cell indicates TE > 0.01 mg/kg Vermont Department of Health criterion

(mg/kg)

MW-5
 11-12

Result

Result Result
(mg/kg) (mg/kg) (mg/kg)

SS-T-2 SS-T-3
1.5-2.0 0-0.5 0-0.5

Result
(mg/kg) (mg/kg)

Result Result

(mg/kg)

SS-T-3 (DUP)
1.5-2.0 0-0.5
SS-T-1

 7-7.5

(mg/kg)
Result Result

SS-T-2

(mg/kg)

(mg/kg)
Result

 6.5-7.0

13-1413-14
MW-3 

MW-7

Result
 7.5-8.0

(mg/kg)

MW-6
0-0.5

SS-T-1

Result

MW-9 
4.5-5.0

MW-4 
12.0-13.0

(mg/kg)

3.5-4.0
Result

(mg/kg)

MW-8

(mg/kg)

Result

(mg/kg)

MW-1 MW-2 

Result Result
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Table 8  Toxicity Equivalent PAHs
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Sample ID B(a)P
Sample Depth (Feet) TE1

Factor B(a)P TE B(a)P TE B(a)P TE B(a)P TE B(a)P TE

Benzo(a)anthracene 0.100 < 0.02 0 0.20 0.0200 < 0.02 0 0.18 0.0180 0.08 0.0080
Chrysene 0.001 0.02 0.0000 0.24 0.0002 0.02 0.00002 0.22 0.0002 0.07 0.0001
Benzo(b)fluoranthene 0.100 0.03 0.0030 0.47 0.0470 0.04 0.004 0.46 0.0460 0.11 0.0110
Benzo(k)fluoranthene 0.010 < 0.02 0 0.14 0.0014 < 0.02 0 0.16 0.0016 0.04 0.0004
Benzo(a)pyrene 1.000 0.02 0.0200 0.32 0.3200 0.02 0.02 0.29 0.2900 0.04 0.0400
Indeno(1,2,3-cd)pyrene 0.100 < 0.02 0 0.22 0.0220 < 0.02 0 0.18 0.0180 0.05 0.0050
Dibenz(a,h)anthracene 1.000 < 0.02 0 0.04 0.0400 < 0.02 0 0.04 0.0400 < 0.02 0.0000

Total B(a)P-TE (mg/kg)2 0.02 0.45 0.02 0.41 0.06

Sample ID B(a)P
Sample Depth (Feet) TE1

Factor B(a)P TE B(a)P TE B(a)P TE B(a)P TE B(a)P TE

Benzo(a)anthracene 0.100 0.05 0.0050 0.10 0.0100 < 0.02 0 0.02 0.0020 < 0.02 0
Chrysene 0.001 0.06 0.0001 0.12 0.0001 0.02 0.00 0.03 0.0000 < 0.02 0
Benzo(b)fluoranthene 0.100 0.11 0.0110 0.21 0.0210 0.04 0.00 0.05 0.0050 < 0.02 0
Benzo(k)fluoranthene 0.010 0.03 0.0003 0.07 0.0007 < 0.02 0 < 0.02 0 < 0.02 0
Benzo(a)pyrene 1.000 0.07 0.0700 0.12 0.1200 0.02 0.02 0.03 0.0300 < 0.01 0
Indeno(1,2,3-cd)pyrene 0.100 0.04 0.0040 0.07 0.0070 < 0.02 0 < 0.02 0 < 0.02 0
Dibenz(a,h)anthracene 1.000 < 0.02 0 < 0.02 0 < 0.02 0 < 0.02 0 < 0.02 0

Total B(a)P-TE (mg/kg)2 0.09 0.16 0.02 0.04 0

Sample ID B(a)P
Sample Depth (Feet) TE1

Factor B(a)P TE

Benzo(a)anthracene 0.100 < 0.02 0 Mean of SS-NR-01 and SS-NR-02 (0-0.5') = 0.208 mg/kg
Chrysene 0.001 < 0.02 0 Standard deviation = 0.218 mg/kg
Benzo(b)fluoranthene 0.100 < 0.02 0 95% confidence value = 0.3021 mg/kg
Benzo(k)fluoranthene 0.010 < 0.02 0
Benzo(a)pyrene 1.000 < 0.01 0 Upper confidence limit for surficial background = 0.51 mg/kg
Indeno(1,2,3-cd)pyrene 0.100 < 0.02 0
Dibenz(a,h)anthracene 1.000 < 0.02 0

Total B(a)P-TE (mg/kg)2 0

Note:  Where the result did not exceed the reporting limit, a 0 value has been used in the TE calculation because using 1/2 the reporting limit results in an exceedence of the criterion
1 = Toxicity Equivalent Factor (TEF) for comparison to benzo(a)pyrene = B(a)P TE
2 = Total B(a)P TE is the sum of all toxicity equivalents; white text in black cell indicates TE > 0.01 mg/kg Vermont Department of Health criterion

(mg/kg)

Result Result

Result

(mg/kg) (mg/kg) (mg/kg)

1.5-2.0

SS-PT-3 SS-PT-3 (DUP)

SS-PT-3 (DUP)

0-0.5 0-0.5 1.5-2.0
Result

(mg/kg) (mg/kg)

Result Result

Result Result

(mg/kg) (mg/kg) (mg/kg)

SS-PT-3
0-0.5 1.5-2.0

SS-T-4 SS-T-5

SS-BB-1 SS-BB-1

1.5-2.0 0-0.5 1.5-2.0
Result

(mg/kg) (mg/kg)
Result Result

SS-T-5
1.5-2.0 0-0.5
SS-T-3 SS-T-4
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Table 9 Metals XRF Soil Screening Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Location
Sample Depth 

(feet) Date
MW-9 2.5-3 4/16/2009 < 37 < 13.0 < 475 < 49 < 195 < 101 < 23
MW-9 7.5-8 4/16/2009 < 68 < 22.0 < 723 < 89 < 230 < 169 < 44
MW-6 1-1.5 4/16/2009 < 64 < 22.0 < 763 < 83 < 281 < 187 < 41
MW-6 7.5-8 4/16/2009 < 48 < 15.0 < 562 < 63 < 227 < 133 < 31
MW-6 11.5-12 4/16/2009 < 109 < 36.0 < 1031 < 134 < 314 < 263 < 67
MW-6* 15-15.5 4/16/2009 < 40 < 12.0 756 < 53 < 210 < 112 < 24
MW-5 3.5-4 4/16/2009 < 220 < 84.0 < 2062 < 246 < 424 < 426 < 182
MW-5* 3.5-4 4/16/2009 < 36 15.0 553 < 47 < 184 < 99 24
MW-5 7.5-8 4/16/2009 < 32 < 9.0 < 368 < 42 < 140 < 79 < 20
MW-5 11.5-12 4/16/2009 < 33 < 10.0 < 389 < 44 < 162 < 92 < 21
MW-5 15.5-16 4/16/2009 < 33 < 10.0 514 < 44 < 154 < 88 < 21
MW-3 0-0.5 4/16/2009 < 34 < 13.0 < 437 < 44 < 167 < 91 78
MW-5 3.5-4 4/16/2009 < 34 < 12.0 602 < 45 < 142 < 90 35
MW-3* 1.5-2 4/16/2009 < 37 76.0 < 547 < 48 < 292 153 123
MW-3 15.5-16 4/16/2009 < 35 35.0 < 480 < 46 < 257 154 38
MW-3 16-20 4/16/2009 < 33 < 11.0 539 < 43 < 182 < 93 37
MW-4 0-0.5 4/16/2009 < 41 < 16.0 < 496 < 54 < 194 < 113 < 26
MW-4 2-2.5 4/16/2009 < 39 < 19.0 841 < 51 < 228 133 38
MW-4 11.5-12 4/16/2009 < 33 < 11.0 445 < 44 < 136 < 83 < 21
MW-4* 15.5-16 4/16/2009 < 36 < 12.0 < 480 < 48 < 215 < 109 45
MW-4 19.5-20 4/16/2009 < 33 < 10.0 < 377 < 44 < 138 < 85 < 20
MW-2 0-0.5 4/16/2009 < 34 < 11.0 453 < 44 < 171 < 93 < 21
MW-2 3-3.5 4/16/2009 < 34 < 10.0 < 416 < 45 < 132 < 88 < 21
MW-2 11.5-12 4/16/2009 < 34 < 10.0 < 400 < 44 < 143 < 88 < 20
MW-2 15.5-16 4/16/2009 < 32 < 9.0 < 373 < 42 < 126 < 74 < 19
MW-2 16-18 4/16/2009 < 38 < 11.0 < 474 < 49 < 198 < 110 < 24
MW-1* 0-0.5 4/16/2009 < 38 < 24.0 < 476 < 50 < 167 < 106 < 23
MW-1 3.5-4 4/16/2009 < 32 < 10.0 < 358 < 43 < 125 < 78 22
MW-1 7.5-8 4/16/2009 < 33 < 10.0 < 354 < 44 < 126 < 85 < 21
MW-1 15.5-16 4/16/2009 < 32 < 10.0 < 331 < 42 < 115 90 < 20
MW-7* 1.5-2 4/16/2009 < 33 < 10.0 < 403 < 43 < 142 < 83 < 21
MW-7 6.5-7 4/16/2009 < 32 < 9.0 < 363 < 43 < 110 < 78 < 20
MW-7 9.5-10 4/16/2009 < 36 < 11.0 < 438 < 48 < 146 < 92 < 21
MW-8* 1.5-2 4/16/2009 < 34 < 12.0 < 447 < 45 < 175 < 96 < 22
MW-8 7-7.5 4/16/2009 < 34 < 11.0 434 < 45 < 164 < 95 < 21

ArsenicSilverParameter CopperChromiumCobaltCadmiumBarium

* = Sample selected for laboratory analysis
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Table 9 Metals XRF Soil Screening Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Location
Sample Depth 

(feet) Date
MW-9 2.5-3 4/16/2009
MW-9 7.5-8 4/16/2009
MW-6 1-1.5 4/16/2009
MW-6 7.5-8 4/16/2009
MW-6 11.5-12 4/16/2009
MW-6* 15-15.5 4/16/2009
MW-5 3.5-4 4/16/2009
MW-5* 3.5-4 4/16/2009
MW-5 7.5-8 4/16/2009
MW-5 11.5-12 4/16/2009
MW-5 15.5-16 4/16/2009
MW-3 0-0.5 4/16/2009
MW-5 3.5-4 4/16/2009
MW-3* 1.5-2 4/16/2009
MW-3 15.5-16 4/16/2009
MW-3 16-20 4/16/2009
MW-4 0-0.5 4/16/2009
MW-4 2-2.5 4/16/2009
MW-4 11.5-12 4/16/2009
MW-4* 15.5-16 4/16/2009
MW-4 19.5-20 4/16/2009
MW-2 0-0.5 4/16/2009
MW-2 3-3.5 4/16/2009
MW-2 11.5-12 4/16/2009
MW-2 15.5-16 4/16/2009
MW-2 16-18 4/16/2009
MW-1* 0-0.5 4/16/2009
MW-1 3.5-4 4/16/2009
MW-1 7.5-8 4/16/2009
MW-1 15.5-16 4/16/2009
MW-7* 1.5-2 4/16/2009
MW-7 6.5-7 4/16/2009
MW-7 9.5-10 4/16/2009
MW-8* 1.5-2 4/16/2009
MW-8 7-7.5 4/16/2009

Parameter Iron

28358 < 12 531 60 23 < 4 < 77 105
12467 < 24 203 < 59 < 21 < 9 < 143 < 29
19899 < 20 266 < 55 28 < 7 < 132 < 30
23476 < 15 183 < 43 < 15 < 5 < 100 31
10905 < 43 < 215 < 82 < 38 < 13 < 206 < 52
28106 < 12 476 < 39 < 12 < 5 < 85 43
6988 < 60 < 365 < 169 < 93 < 23 < 356 < 116

26968 < 10 365 50 27 < 4 < 75 92
19535 < 10 309 56 < 9 4 < 67 47
22763 < 10 307 42 18 < 3 < 70 60
20489 < 10 323 < 32 < 10 < 4 < 70 55
24510 < 10 381 < 32 45 < 4 < 70 251
17505 < 10 299 < 31 26 < 4 < 73 52
62147 < 14 758 63 223 < 5 117 186
53380 < 11 2100 43 < 11 < 4 < 72 79
29938 < 10 364 56 17 < 4 < 70 60
22954 < 12 440 < 38 44 < 5 < 86 141
34846 < 13 395 < 40 80 < 5 < 82 84
16526 < 10 216 < 29 19 < 4 < 70 66
35008 < 10 364 < 38 17 < 4 < 77 85
17294 < 10 262 35 < 9 < 4 < 69 31
25688 < 10 549 36 19 < 4 < 70 77
15112 < 9 332 33 11 < 4 < 72 28
18365 < 10 335 43 11 < 4 < 70 17
15759 < 9 225 39 < 9 < 3 < 67 21
26454 < 11 332 < 34 < 11 < 4 < 78 16
19547 < 12 386 < 35 167 < 4 < 81 81
14561 < 10 288 29 14 < 4 < 68 29
14499 < 9 306 46 14 < 3 < 68 20
12256 < 9 231 31 17 < 3 < 68 17
18265 < 10 300 < 31 < 9 < 4 < 69 29
11607 < 9 138 < 27 10 < 3 < 68 29
16199 < 12 205 39 14 < 4 < 77 38
26485 < 10 359 66 27 < 3 < 72 279
22796 < 10 381 44 13 < 4 < 72 40

Manganese Nickel Lead Selenium Tin ZincMercury

* = Sample selected for laboratory analysis
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Table 9 Metals XRF Soil Screening Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Location
Sample Depth 

(feet) Date

ArsenicSilverParameter CopperChromiumCobaltCadmiumBarium

SS-RR-06 0-0.5 3/24/2009 < 40 < 7 < 5 < 40 15 12 11
SS-RR-03 0-0.5 3/24/2009 < 39 < 7 < 5 < 40 < 14 7 8
SS-RR-05 0-0.5 3/24/2009 < 42 10 < 7 < 43 36 8 16
SS-RR-04 0-0.5 3/24/2009 < 41 < 9 < 6 < 41 35 5 18
SS-RR-07 0-0.5 3/24/2009 < 41 7 < 6 < 42 31 9 14
SS-RR-09 0-0.5 3/24/2009 < 48 < 10 < 9 < 50 32 13 12
SS-RR-07 0-0.5 3/24/2009 < 45 < 9 < 7 < 46 24 10 14
SS-RR-08* 0-0.5 3/24/2009 < 42 24 < 7 < 43 < 23 6 24
SS-RR-10 0-0.5 3/24/2009 < 37 < 6 < 5 < 37 15 9 13
SS-RR-01 0-0.5 3/24/2009 < 30 < 4 < 3 < 30 < 5 6 < 4
SS-NR-01 0-0.5 3/24/2009 < 43 < 7 < 8 < 44 36 < 5 9
SS-BB-01 0-0.5 3/24/2009 < 41 < 7 < 6 < 43 < 16 8 11
SS-BB-02 0-0.5 3/24/2009 < 38 < 7 < 5 < 39 19 7 10
SS-BB-03 0-0.5 3/24/2009 < 44 < 9 < 7 < 46 < 20 9 33

SS-FB-ACM-05* 0-0.5 3/24/2009 < 43 < 9 < 7 < 45 33 9 35
SS-FB-ACM-07 0-0.5 3/24/2009 < 36 < 6 < 4 < 36 13 8 13
SS-FB-ACM-04 0-0.5 3/24/2009 < 43 < 9 < 7 < 45 < 19 10 20
SS-FB-ACM-08 0-0.5 3/24/2009 < 42 < 8 < 7 < 43 30 8 9
SS-FB-ACM-02 0-0.5 3/24/2009 < 42 < 8 < 7 < 43 33 10 13
SS-FB-ACM-05 0-0.5 3/24/2009 < 42 < 9 < 7 < 43 < 20 9 56
SS-FB-ACM-01 0-0.5 3/24/2009 < 44 9 < 7 < 45 < 18 12 11
SS-FB-ACM-03 0-0.5 3/24/2009 < 41 < 8 < 6 < 42 21 8 12
SS-FB-ACM-06 0-0.5 3/24/2009 < 48 < 8 < 8 < 49 39 8 23

SS-CB-02 0-0.5 3/24/2009 < 42 < 8 < 6 < 43 < 15 8 11
SS-CB-01* 0-0.5 3/24/2009 < 40 < 22 < 5 < 41 21 9 44

SS-RR-02 1.5-2.0 0-0.5 3/24/2009 < 55 < 10 < 9 < 57 < 23 17 9
SS-NR-01 1-0.5 0-0.5 3/24/2009 < 56 < 9 < 8 < 56 < 20 18 8

SS-NR-02 1.5-2.0 0-0.5 3/24/2009 < 61 < 10 < 10 < 62 < 26 14 < 8
SS-AST-PCB-01 0-0.5 3/24/2009 < 48 < 9 < 8 < 49 < 21 15 12
SS-SS-PCB-01 0-0.5 3/24/2009 < 58 < 9 < 9 < 59 < 25 15 < 8
SS-SS-PCB-02 0-0.5 3/24/2009 < 41 < 8 < 5 < 40 < 13 6 9
SS-SS-PCB-03* 0-0.5 3/24/2009 < 49 67 < 9 < 49 < 27 10 11

* = Sample selected for laboratory analysis
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Table 9 Metals XRF Soil Screening Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Location
Sample Depth 

(feet) Date

Parameter

SS-RR-06 0-0.5 3/24/2009
SS-RR-03 0-0.5 3/24/2009
SS-RR-05 0-0.5 3/24/2009
SS-RR-04 0-0.5 3/24/2009
SS-RR-07 0-0.5 3/24/2009
SS-RR-09 0-0.5 3/24/2009
SS-RR-07 0-0.5 3/24/2009
SS-RR-08* 0-0.5 3/24/2009
SS-RR-10 0-0.5 3/24/2009
SS-RR-01 0-0.5 3/24/2009
SS-NR-01 0-0.5 3/24/2009
SS-BB-01 0-0.5 3/24/2009
SS-BB-02 0-0.5 3/24/2009
SS-BB-03 0-0.5 3/24/2009

SS-FB-ACM-05* 0-0.5 3/24/2009
SS-FB-ACM-07 0-0.5 3/24/2009
SS-FB-ACM-04 0-0.5 3/24/2009
SS-FB-ACM-08 0-0.5 3/24/2009
SS-FB-ACM-02 0-0.5 3/24/2009
SS-FB-ACM-05 0-0.5 3/24/2009
SS-FB-ACM-01 0-0.5 3/24/2009
SS-FB-ACM-03 0-0.5 3/24/2009
SS-FB-ACM-06 0-0.5 3/24/2009

SS-CB-02 0-0.5 3/24/2009
SS-CB-01* 0-0.5 3/24/2009

SS-RR-02 1.5-2.0 0-0.5 3/24/2009
SS-NR-01 1-0.5 0-0.5 3/24/2009

SS-NR-02 1.5-2.0 0-0.5 3/24/2009
SS-AST-PCB-01 0-0.5 3/24/2009
SS-SS-PCB-01 0-0.5 3/24/2009
SS-SS-PCB-02 0-0.5 3/24/2009
SS-SS-PCB-03* 0-0.5 3/24/2009

Iron Manganese Nickel Lead Selenium Tin ZincMercury

1085 7 14 < 6 25 9 56 20
1284 9 17 8 26 12 54 27
2677 11 17 8 46 15 72 30
2921 7 14 < 7 46 12 45 18
1901 11 19 10 22 17 84 15
3999 8 21 14 36 9 86 45
2052 9 17 8 32 15 73 36
3134 11 13 12 165 15 78 49
1083 6 12 < 5 29 13 68 23
206 3 < 3 < 4 13 8 49 10

2516 8 18 10 21 11 60 31
1452 6 21 7 20 12 65 33
1134 8 15 < 6 28 11 53 59
2133 10 23 9 38 15 < 45 62
2230 14 19 < 7 43 15 67 734
857 7 10 6 30 14 77 29

2046 11 21 12 40 13 65 57
1833 10 24 13 32 14 67 86
1919 11 18 7 33 17 65 32
2287 16 12 10 46 11 56 792
1726 9 23 11 22 17 65 21
1749 12 20 11 38 16 51 31
3565 13 45 9 21 13 < 49 65
1334 8 18 7 31 13 82 29
1825 20 24 9 378 21 244 221
1991 11 41 < 9 25 14 < 57 13
1371 9 23 < 8 15 11 72 27
2041 10 19 < 9 19 11 89 16
2013 6 13 < 7 26 11 94 72
1962 7 18 10 18 10 < 59 15
970 4 15 < 6 33 8 < 38 93

3021 13 23 14 292 15 < 46 91

* = Sample selected for laboratory analysis
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Table 10  Metals Soil Laboratory Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Sample ID
Sample Depth (Feet)
Date
Parameter
Aluminum mg/kg 77,000 4,600      4,100      6,500        11,000        6,700        5,300       
Antimony mg/kg 31.0 < 1 < 1 < 1 < 1 < 1 < 1
Arsenic* mg/kg 12 4.5 1.8 4.7 4.3 4.4 4.1
Barium mg/kg 15,000 42 10 62 68 47 130
Beryllium mg/kg 160.0 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Cadmium 1 mg/kg 34.5 < 0.5 < 0.5 1.1 < 0.5 1.4 0.6
Chromium mg/kg 280 7.5 9.3 19 16 14 13
Cobalt mg/kg 23 5.0 17 4.9 7.7 4.7 5.1
Copper mg/kg 3,100 17 7.4 37 20 93 41
Iron mg/kg 55,000 13,000    8,400      13,000      18,000        18,000      15,000     
Lead mg/kg 400 110 4 290 28 88 700
Manganese mg/kg 1,800 210 120 260 360 200 230
Mercury mg/kg 0.67 < 0.1 < 0.1 < 0.1 0.1 3.7 0.1
Nickel mg/kg 1,600 11 14 13 18 14 42
Selenium mg/kg 390 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Silver mg/kg 39 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Thallium mg/kg 5.1 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Tin mg/kg 47,000 1.8 0.3 18 1.4 1.5 4.8
Vanadium mg/kg 390 9.1 8.8 12 21 16 180
Zinc mg/kg 23,000 69 24 150 110 2,100        190

SS-CB-01Sub Slab 2
0-0.5

SS-SS-03SS-FB-05SS-WR-01
0-0.5 0-0.5

RSL or 
VDH 

Criterion 

SS-RR-08

3/24/20093/23/2009 3/23/2009
0-0.50-0.5 0-0.5

3/24/20093/23/20093/24/2009

* = Typical Vermont background arsenic value of 12 mg/kg used as a screening level
White text/black cell = Result exceeds screening criterion
1 =VDH Value Applied; RSL Action Limit Applied for all other compounds
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Table 10  Metals Soil Laboratory Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Sample ID
Sample Depth (Feet)
Date
Parameter
Aluminum mg/kg 77,000
Antimony mg/kg 31.0
Arsenic* mg/kg 12
Barium mg/kg 15,000
Beryllium mg/kg 160.0
Cadmium 1 mg/kg 34.5
Chromium mg/kg 280
Cobalt mg/kg 23
Copper mg/kg 3,100
Iron mg/kg 55,000
Lead mg/kg 400
Manganese mg/kg 1,800
Mercury mg/kg 0.67
Nickel mg/kg 1,600
Selenium mg/kg 390
Silver mg/kg 39
Thallium mg/kg 5.1
Tin mg/kg 47,000
Vanadium mg/kg 390
Zinc mg/kg 23,000

RSL or 
VDH 

Criterion 

5,700      4,600      7,500      18,000    13,000    11,000    
< 1 < 1 < 1 < 1 < 1 < 1

4.9 9.0 43 6.5 4.9 2.8
31 14 200 93 59 38

< 0.5 < 0.5 1.2 0.6 < 0.5 < 0.5
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

12 17 11 29 19 17
4.8 6.9 5.7 12.0 8.0 7.0
11 15 49 25 21 13

13,000    18,000    15,000    26,000    19,000    20,000    
160 5 72 12 25 6
240 190 330 330 310 440
0.1 0.1 0.1 0.1 0.2 < 0.1
13 20 12 28 21 15

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
< 0.5 < 0.5 1.0 < 0.5 < 0.5 < 0.5

1.6 < 0.2 4.2 0.43 2.6 0.28
13 17 20 30 23 10
52 20 75 79 71 19

MW-1

4/16/2009 4/16/2009

MW-2 MW-4

4/16/2009 4/16/20094/16/2009
1.5-2.016-18
MW-3 

 3.5-4.0  15-15.5
MW-5

 15.5-16.0
MW-6

4/16/2009
 0-0.5

* = Typical Vermont background arsenic value of 12 mg/kg used as a screening level
White text/black cell = Result exceeds screening criterion
1 =VDH Value Applied; RSL Action Limit Applied for all other compounds
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Table 10  Metals Soil Laboratory Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Sample ID
Sample Depth (Feet)
Date
Parameter
Aluminum mg/kg 77,000
Antimony mg/kg 31.0
Arsenic* mg/kg 12
Barium mg/kg 15,000
Beryllium mg/kg 160.0
Cadmium 1 mg/kg 34.5
Chromium mg/kg 280
Cobalt mg/kg 23
Copper mg/kg 3,100
Iron mg/kg 55,000
Lead mg/kg 400
Manganese mg/kg 1,800
Mercury mg/kg 0.67
Nickel mg/kg 1,600
Selenium mg/kg 390
Silver mg/kg 39
Thallium mg/kg 5.1
Tin mg/kg 47,000
Vanadium mg/kg 390
Zinc mg/kg 23,000

RSL or 
VDH 

Criterion 

8,800      8,100      6,900      3,800      3,800      3,800      
< 1 < 1 < 1 < 0.5 < 0.5 < 0.5

3.6 7.0 3.5 2.4 4.8 4.1
35 55 31 19 11           17           

< 0.5 0.6 < 0.5 < 0.5 < 0.5 < 0.5
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

15 13 12 7.7 8.7 8.0
6.8 6.8 5.4 3.5 5.2 4.8
12 15 10 8.7 11           12           

16,000    13,000    14,000    9200 9,600      9,100      
5 28 9 18 4.5 11.0

280 240 290 210 230         210         
< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

19 16 13 9.2 16           13           
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5

0.29 2.0 0.49 0.5 < 0.2 0.3
16 16 14 7.7 8.5 7.9
29 96 81 46.0 23           30           

 2.5-3.0
MW-9MW-7

 1.5-2.0
SS-T-1
0-0.5

4/20/2009
 1.5-2.0
MW-8

4/16/20094/16/20094/16/2009

SS-T-1
1.5-2.0

4/20/2009

SS-T-2
0-0.5

4/20/2009

* = Typical Vermont background arsenic value of 12 mg/kg used as a screening level
White text/black cell = Result exceeds screening criterion
1 =VDH Value Applied; RSL Action Limit Applied for all other compounds
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Table 10  Metals Soil Laboratory Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Sample ID
Sample Depth (Feet)
Date
Parameter
Aluminum mg/kg 77,000
Antimony mg/kg 31.0
Arsenic* mg/kg 12
Barium mg/kg 15,000
Beryllium mg/kg 160.0
Cadmium 1 mg/kg 34.5
Chromium mg/kg 280
Cobalt mg/kg 23
Copper mg/kg 3,100
Iron mg/kg 55,000
Lead mg/kg 400
Manganese mg/kg 1,800
Mercury mg/kg 0.67
Nickel mg/kg 1,600
Selenium mg/kg 390
Silver mg/kg 39
Thallium mg/kg 5.1
Tin mg/kg 47,000
Vanadium mg/kg 390
Zinc mg/kg 23,000

RSL or 
VDH 

Criterion 

Relative
Percent
Difference

3,100      4,000      3,700      45% 3,300      4,500      
< 0.5 < 0.5 < 0.5 0% < 0.5 < 0.5

5.0 3.5 4.2 85% 5.0 3.1
8             16           14           41% 8             26           

< 0.5 < 0.5 < 0.5 0% < 0.5 < 0.5
< 0.5 < 0.5 < 0.5 0% < 0.5 < 0.5

8.2 10.0 8.2 55% 7.5 8.4
4.9 4.4 4.2 60% 4.7 4.1
10           11           12           34% 12           11           

8,000      9,200      9,200      51% 8,200      10,000    
3.2 10.0 8.5 63% 3.1 20.0

220         210         170         156% 240         190         
< 0.1 < 0.1 < 0.1 0% < 0.1 < 0.1

16           13           14           44% 15           17           
< 0.5 < 0.5 < 0.5 0% < 0.5 < 0.5
< 0.5 < 0.5 < 0.5 0% < 0.5 < 0.5
< 0.5 < 0.5 < 0.5 0% < 0.5 < 0.5
< 0.2 0.3 0.3 7% < 0.2 0.4

6.8 8.1 7.7 30% 7.1 8.8
18           31           28           31% 18           56           

SS-T-2
1.5-2.0

4/20/2009

SS-T-3
0-0.5

4/20/2009

SS-T-3 (DUP)
0-0.5

4/20/2009

SS-T-3
1.5-2.0

4/20/2009

SS-T-4
0-0.5

4/20/2009

* = Typical Vermont background arsenic value of 12 mg/kg used as a screening level
White text/black cell = Result exceeds screening criterion
1 =VDH Value Applied; RSL Action Limit Applied for all other compounds
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Table 10  Metals Soil Laboratory Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Sample ID
Sample Depth (Feet)
Date
Parameter
Aluminum mg/kg 77,000
Antimony mg/kg 31.0
Arsenic* mg/kg 12
Barium mg/kg 15,000
Beryllium mg/kg 160.0
Cadmium 1 mg/kg 34.5
Chromium mg/kg 280
Cobalt mg/kg 23
Copper mg/kg 3,100
Iron mg/kg 55,000
Lead mg/kg 400
Manganese mg/kg 1,800
Mercury mg/kg 0.67
Nickel mg/kg 1,600
Selenium mg/kg 390
Silver mg/kg 39
Thallium mg/kg 5.1
Tin mg/kg 47,000
Vanadium mg/kg 390
Zinc mg/kg 23,000

RSL or 
VDH 

Criterion 

14,000    7,600      12,000    
< 0.5 < 0.5 < 0.5

4.1 3.0 7.4
63           39           59           

< 0.5 < 0.5 < 0.5
< 0.5 < 0.5 < 0.5

19.0 12.0 21.0
10.0 5.1 9.5
14           12           17           

24,000    13,000    22,000    
8.0 23.0 12.0

480         2,540    310         
< 0.1 < 0.1 < 0.1

26           16           25           
< 0.5 < 0.5 < 0.5
< 0.5 < 0.5 < 0.5
< 0.5 < 0.5 < 0.5

0.3 0.6 0.5
21.0 14.0 19.0
63           43           59           

SS-T-4
1.5-2.0

4/20/2009

SS-T-5
0-0.5

4/20/2009

SS-T-5
1.5-2.0

4/20/2009

* = Typical Vermont background arsenic value of 12 mg/kg used as a screening level
White text/black cell = Result exceeds screening criterion
1 =VDH Value Applied; RSL Action Limit Applied for all other compounds
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Table 11  Metals XRF Soil Screening Compared to Laboratory Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Sample ID
Sample Depth (Feet)
Date

RPD RPD RPD RPD
Parameter
Arsenic mg/kg 4.5 24.5 138% 4.7 < 22.2 130% 4.9 < 24.0 132% 9.0 < 11.0 20%
Barium mg/kg 42 < 7 146% 62 < 5 168% 31 < 476 176% 14 453 188%
Cadmium mg/kg < 0.5 < 43.0 195% 1.1 < 41 190% < 0.5 < 50.0 196% < 0.5 < 49.0 196%
Chromium mg/kg 7.5 6.0 22% 19 9 71% 12 < 106 159% 17 < 110 146%
Cobalt mg/kg 5.0 < 23.0 129% 4.9 21.0 124% 4.8 < 167.0 189% 6.9 < 198.0 187%
Copper mg/kg 17 24 34% 37 < 44 17% 11 < 23 71% 15 < 24 46%
Iron mg/kg 13,000    3,134      122% 13,000    1,825      151% 13,000    19,547    40% 18,000    26,454    38%
Lead mg/kg 110 165 40% 290 378 26% 160 167 4% 5 < 11 78%
Manganese mg/kg 210 13 177% 260 24 166% 240 386 47% 190 332 54%
Mercury mg/kg < 0.1 11.0 196% < 0.1 20.0 198% 0.1 < 12.0 197% 0.1 < 11.0 196%
Nickel mg/kg 11 12 9% 13 9 36% 13 < 35 92% 20 < 34 52%
Selenium mg/kg < 0.5 15.0 187% < 0.5 21.0 191% < 0.5 < 4.0 156% < 0.5 < 4.0 156%
Silver mg/kg < 0.5 < 42.0 195% < 0.5 < 39.9 195% < 0.5 < 38.0 195% < 0.5 < 38.0 195%
Tin mg/kg 1.8 78.0 191% 18 244 173% 1.6 < 81.0 192% < 0.2 < 78.0 199%
Zinc mg/kg 69 49 34% 150 221 38% 52 81 44% 20 16 22%

Sample ID
Sample Depth (Feet)
Date

RPD RPD RPD RPD
Parameter
Arsenic mg/kg 4.4 < 9.2 71% 4.1 66.7 177% 43 76 55% 6.5 < 12.0 59%
Barium mg/kg 47 < 7 148% 130 < 9 175% 200 < 547 93% 93 < 480 135%
Cadmium mg/kg 1.4 < 45.0 188% 0.6 < 49.0 195% < 0.5 < 48.0 196% < 0.5 < 48.0 196%
Chromium mg/kg 14 9 43% 13 10 26% 11 153 173% 29 < 109 116%
Cobalt mg/kg 4.7 33.0 150% 5.1 < 27.0 136% 5.7 292.0 192% 12.0 < 215.0 179%
Copper mg/kg 93 35 91% 41 11 115% 49 123 86% 25 45 57%
Iron mg/kg 18,000    2,230      156% 15,000    3,021      133% 15,000    62,147    122% 26,000    35,008    30%
Lead mg/kg 88 43 69% 700 292 82% 72 223 102% 12 17 34%
Manganese mg/kg 200 19 165% 230 23 164% 330 758 79% 330 364 10%
Mercury mg/kg 3.7 14.0 116% 0.1 13.0 197% 0.1 < 14.0 197% 0.1 < 10.0 196%
Nickel mg/kg 14 < 7 67% 42 14 100% 12 63 136% 28 < 38 30%
Selenium mg/kg < 0.5 15.0 187% < 0.5 15.0 187% < 0.5 < 5.0 164% < 0.5 < 4.0 156%
Silver mg/kg < 0.5 < 43.3 195% < 0.5 < 49.2 196% < 0.5 < 37.0 195% < 0.5 < 39.0 195%
Tin mg/kg 1.5 67.0 191% 4.8 < 46.0 162% 4.2 117.0 186% 0.43 < 77.00 198%
Zinc mg/kg 2,100      734         96% 190 91 70% 75 186 85% 79 85 7%

XRF LAB XRFLABLAB XRF LAB XRF

 15.5-16.0
4/16/2009 4/16/2009

MW-3 MW-4

3/23/2009 3/24/2009
0-0.5 0-0.5 1.5-2.0

SS-FB-05 SS-SS-03

LAB XRF LABLAB XRF

16-18

XRF

 0-0.5
4/16/2009

MW-1 MW-2 

4/16/2009

SS-RR-08
0-0.5

3/23/2009
XRF

SS-CB-01
0-0.5

3/23/2009
LAB
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Table 11  Metals XRF Soil Screening Compared to Laboratory Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Sample ID
Sample Depth (Feet)
Date

Parameter
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Chromium mg/kg
Cobalt mg/kg
Copper mg/kg
Iron mg/kg
Lead mg/kg
Manganese mg/kg
Mercury mg/kg
Nickel mg/kg
Selenium mg/kg
Silver mg/kg
Tin mg/kg
Zinc mg/kg

Sample ID
Sample Depth (Feet)
Date

Parameter
Arsenic mg/kg
Barium mg/kg
Cadmium mg/kg
Chromium mg/kg
Cobalt mg/kg
Copper mg/kg
Iron mg/kg
Lead mg/kg
Manganese mg/kg
Mercury mg/kg
Nickel mg/kg
Selenium mg/kg
Silver mg/kg
Tin mg/kg
Zinc mg/kg

RPD RPD RPD

4.9 15.0 102% 2.8 < 12.0 124% 3.5 < 13.0 115%
59 553 161% 38 756 181% 31 < 475 175%

< 0.5 < 47.0 196% < 0.5 < 53.0 196% < 0.5 < 49.0 196%
19 < 99 136% 17 < 112 147% 12 < 101 158%

8.0 < 184.0 183% 7.0 < 210.0 187% 5.4 < 195.0 189%
21 24 13% 13 < 24 59% 10 < 23 80%

19,000    26,968    35% 20,000    28,106    34% 14,000    28,358    68%
25 27 8% 6 < 12 73% 9 23 86%

310 365 16% 440 476 8% 290 531 59%
0.2 < 10.0 192% < 0.1 < 12.0 197% < 0.1 < 12.0 197%
21 50 82% 15 < 39 89% 13 60 129%

< 0.5 < 4.0 156% < 0.5 < 5.0 164% < 0.5 < 4.0 156%
< 0.5 < 36.0 195% < 0.5 < 36.0 195% < 0.5 < 37.0 195%

2.6 < 75.0 187% 0.28 < 85.00 199% 0.49 < 77.0 197%
71 92 26% 19 43 77% 81 105 26%

RPD RPD

3.6 < 10.0 94% 7.0 < 12.0 53%
35 < 403 168% 55 < 447 156%

< 0.5 < 43.0 195% < 0.5 < 45.0 196%
15 < 83 139% 13 < 96 152%

6.8 < 142.0 182% 6.8 < 175.0 185%
12 < 21 55% 15 < 22 38%

16,000    18,265    13% 13,000    26,485    68%
5 < 9 54% 28 27 4%

280 300 7% 240 359 40%
< 0.1 < 10.0 196% < 0.1 < 10.0 196%

19 < 31 48% 16 66 122%
< 0.5 < 4.0 156% < 0.5 < 3.0 143%
< 0.5 < 33.0 194% < 0.5 < 34.0 194%

0.29 < 69.00 198% 2.0 < 72.0 189%
29 29 0% 96 279 98%

XRF LAB XRFLAB
4/16/2009 4/16/2009

MW-8
 1.5-2.0  1.5-2.0

LABLAB

MW-7

MW-5

XRF
4/16/2009
 3.5-4.0

XRF

MW-9
 2.5-3.0

4/16/2009
LABXRF

4/16/2009
 15-15.5
MW-6
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Table 12 SVOC Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Sample ID
Sample Depth (Feet)
Date
Parameter
Phenol mg/kg 18,000 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
2-Chlorophenol mg/kg 390 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
2,4-Dichlorophenol mg/kg 180 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
2,4,5-Trichlorophenol mg/kg 6,100 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
2,4,6-Trichlorophenol mg/kg 44 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
Pentachlorophenol mg/kg 3 < 1.0 < 4.0 < 1.0 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0
2-Nitrophenol mg/kg None < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
4-Nitrophenol mg/kg None < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
2,4-Dinitrophenol mg/kg 120 < 1.0 < 20.0 < 1.0 < 1.0 < 1.0 < 1.0 < 10.0 < 1.0
2-Methylphenol (o-Cresol) mg/kg 3,100 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
3/4-Methylphenol (m,p-Cresol) mg/kg 310 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
2,4-Dimethylphenol mg/kg 1,200 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
4-Chloro-3-methylphenol mg/kg None < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
4,6-Dinitro-2-methylphenol mg/kg 6.1 < 1.0 < 4.0 < 1.0 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0
Benzoic Acid mg/kg 240,000 < 1.0 7.0 < 1.0 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0
N-Nitrosodimethylamine mg/kg 0.0023* < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
n-Nitroso-di-n-propylamine mg/kg 0.069* < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
n-Nitrosodiphenylamine mg/kg 99 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
bis(2-Chloroethyl)ether mg/kg 0.19* < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
bis(2-chloroisopropyl)ether mg/kg 3.5 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
bis(2-Chloroethoxy)methane mg/kg 180 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
1,3-Dichlorobenzene mg/kg None < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
1,4-Dichlorobenzene mg/kg 2.6 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
1,2-Dichlorobenzene mg/kg 2,000 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
1,2,4-Trichlorobenzene mg/kg 87 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
2-Chloronaphthalene mg/kg 6,300 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
4-Chlorophenyl-phenylether mg/kg None < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
4-Bromophenyl-phenylether mg/kg None < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
Hexachloroethane mg/kg 35 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
Hexachlorobutadiene mg/kg 6.2 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
Hexachlorocyclopentadiene mg/kg 370 < 1.0 < 4.0 < 1.0 < 1.0 < 1.0 < 1.0 < 2.0 < 1.0
Hexachlorobenzene mg/kg 0.3 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
4-Chloroaniline mg/kg 9 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
2-Nitroaniline mg/kg None < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
3-Nitroaniline mg/kg 18 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
4-Nitroaniline mg/kg 23 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
Benzyl alcohol mg/kg 31,000 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
Nitrobenzene mg/kg 31 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
Isophorone mg/kg 510 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
2,4-Dinitrotoluene mg/kg 120 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
2,6-Dinitrotoluene mg/kg 61 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
Benzidine mg/kg 0.0005 < 0.4 < 0.8 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4
3,3'-Dichlorobenzidine mg/kg 1.1 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
Pyridine mg/kg 78 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
Azobenzene mg/kg 4.9 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
Carbazole mg/kg None < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
Dimethylphthalate mg/kg None < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
Diethylphthalate mg/kg 49,000 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
Di-n-butylphthalate (Dibutyl phthmg/kg 6,100 < 0.5 < 0.8 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Butylbenzylphthalate mg/kg 260 < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2

bis(2-Ethylhexyl)phthalate 1 mg/kg 19.2 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Di-n-octylphthalate mg/kg None < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2
Dibenzofuran mg/kg None < 0.3 < 0.8 < 0.2 < 0.2 < 0.2 < 0.2 < 0.4 < 0.2

* = Laboratory reporting limit exceeds screening level
1 =VDH Value Applied; RSL Action Limit Applied for all other compounds

MW-6
 7.5-8.0

4/15/2009

MW-7 
6.5-7.0

4/15/20094/14/2009
13-14
MW-4 

4/14/2009
11-12
MW-5 

Units

MW-3 
13-14

4/14/2009

MW-2 
12-13

4/14/2009

RSL or VDH 
Criterion 
(mg/kg)

SS-WR-01

3/24/2009
0-0.5

SB-08 
1.5-2.0

4/15/2009
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Table 13  Pesticide Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3
Parameter
Sample Depth (feet)
Date
Parameter
Aldrin mg/kg 0.0029 < 0.01 < 0.01

alpha-BHC (alpha-
hexachlorocyclohexane) mg/kg 0.077 < 0.01 < 0.01

beta-BHC (beta-
hexachlorocyclohexane) mg/kg 0.27 < 0.01 < 0.01
Lindane (gamma-BHC) mg/kg 0.52 < 0.01 < 0.01
delta-BHC mg/kg 0.27 < 0.01 < 0.01
Chlordane mg/kg 1.6 < 0.1 < 0.1
4,4'-DDT mg/kg 1.7 < 0.01 < 0.01
4,4'-DDE mg/kg 1.4 < 0.01 < 0.01
4,4'-DDD mg/kg 2.0 < 0.01 < 0.01
Dieldrin* mg/kg 0.03 < 0.01 < 0.01
Endosulfan I mg/kg 370 < 0.01 < 0.01
Endosulfan II mg/kg 370 < 0.01 < 0.01
Endosulfan Sulfate mg/kg 370 < 0.01 < 0.01
Endrin mg/kg 18 < 0.01 < 0.01
Endrin Aldehyde mg/kg 18 < 0.01 < 0.01
Endrin Ketone mg/kg 18 < 0.01 < 0.01
Heptachlor mg/kg 0.11 < 0.01 < 0.01
Heptachlor Epoxide* mg/kg 0.053 < 0.01 < 0.01
Methoxychlor mg/kg 310 < 0.01 < 0.01
Toxaphene* mg/kg 0.44 < 0.10 < 0.10

* = Laboratory reporting limit exceeds screening level

RSL Criterion 
(mg/kg)Units 3/23/2009

0-0.5
SS-PS-02

3/23/2009
0-0.5

SS-PS-01
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Table 14 Asbestos Soil Results
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Parameter SS-RR-01 SS-RR-04 SS-RR-05* SS-RR-08 SS-RR-09 SS-FB-ACM-01 SS-FB-ACM-02 SS-FB-ACM-03
Sample Depth (feet) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
Date 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009
Asbestos ND ND ND ND ND ND ND ND

Paramater
SS-FB-ACM-

04 SS-FB-ACM-05* SS-FB-06 SS-FB-07 SS-FB-08 SS-CB-01 SS-CB-02
Sample Depth (feet) 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
Date 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009
Asbestos ND ND ND ND ND ND ND

Chrysotile was reported as "Present" in TEM Results for both samples SS-FB-ACM-05 and SS-RR-05 
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Table 15 Groundwater Elevation Levels
Richmond Creamery, Richmond, VT
JCO Project #1-0346-3

Well

Top of 
Casing 

Elevation 
(ft)

Depth To 
Water (ft)

Groundwater 
Elevation (ft)

Depth To 
Water (ft)

Groundwater 
Elevation (ft)

MW-1 101.64 11.88 89.76 11.78 89.86
MW-2 100.00 10.66 89.34 10.62 89.38
MW-3 91.26 18.56 72.70 18.52 72.74
MW-4 89.23 17.14 72.09 16.93 72.30
MW-5 79.53 6.42 73.11 6.3 73.23
MW-6 81.93 6.32 75.61 7.25 74.68
MW-7 91.15 6.48 84.67 5.93 85.22
MW-8 83.54 4.98 78.56 4.92 78.62
MW-9 78.14 5.52 72.62 7.11 71.03

Note:  All elevations are measured off an arbitrary top of casing datum of 
    MW-2 TOC = 100'

4/20/2009 5/15/2009
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Appendix 3
General Cost Estimation Assumptions

Former Richmond Creamery, Richmond, Vermont
JCO #: 1‐0346‐3

General Cost Estimation Assumptions:
1. Easy access is provided to contractor for the work.
2. Pricing does not include any federal, state or local taxes.
3. A representative must be present for the signing of all shipping documents.  
4. Work will conform to all local, state, and federal regulations.
5. Pricing is subject to facility’s approval of waste streams
6. Estimates are for planning purposes only.
7. Assumes that fall protection or confined space is not needed for the work.
8. JCO includes 10% surcharge on subcontractor fees, this can be omitted should the property owner elect to act as the General Contractor and contract directly with 

subcontractors.
9. Subcontractor fees are based on quotes received between Jan - March 2012

10. In order to present a conservative cost estimate the highest subcontractor estimate was selected for each task and a 15% contingency was added to the bid value in 
anticipation of overages.

12 The costs provided are based on current rental, labor, material, and disposal rates.  
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Appendix 3
Cost Estimates by REC

Former Richmond Creamery, Richmond, Vermont
JCO #: 1-0346-3

Description Billing Rate/Unit # Units Units Est. Cost Notes

1.0 Asbestos, Lead, and Mold (REC #1)
See assumptions presented in ACM Abatement quotes
Assumes cost does not include: oversight by JCO, monitoring and additional building evaluation by the structural engineer, or contingency for overages, 

JCO Oversight
Project Sci/Eng IV $80 hr 24 hrs $1,920 review and oversight
Staff Sci/Eng II $68 hr 24 hrs $1,632 oversight of well closure
Communications fee each 1 each $53 1.5% of JCO labor
Mileage $0.51 mile 168 miles $86 3 RTs

Sub-contractor Costs
ACM Professional Consulting $13,000 event 1 event $13,000 includes additional inspection, project design, permitting, 

workplan, air monitoring, oversight by ACM contractor only
ACM Abatement (no demo) $97,000 event 1 event $97,000
Demolition / Disposal of C&D waste $135,000 event 1 event $135,000 assumes brick and concrete can be buried and clean capped on site.
Pb Based Paint waste stream sampling $500 sample 2 samples $1,000
Pb paint air monitoring $1,000 sample 1 task $1,000
Disposal of Pb paint material > 5% /40 cy box $8,500 event 1 event $8,500 assumes one box
Contingency on sub-contractor quotes event 1 event $38,325 15% contingency on subcontractor fees
Subcontractor fees 10 % event 1 event $29,383 Includes 10% surcharge on subcontractor fees

Asbestos and Lead Abatement $323,208
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Appendix 3
Cost Estimates by REC

Former Richmond Creamery, Richmond, Vermont
JCO #: 1-0346-3

Description Billing Rate/Unit # Units Units Est. Cost Notes

2.0 Ammonia Refrigeration System (REC #2)
Includes removal of ammonia to the point where the system can be safely dismantled
DOES NOT INCLUDE physical removal or disposal of the ammonia refrigeration system components
Assumes ammonia is present in the ice maker

JCO Oversight
Project Manager $87 hr 1 hrs $87 review and oversight
Staff Scientist/Engineer $70 hr 12 hrs $840 oversight & coordination of tank removal
Communications fee each 1 each $14 1.5% of JCO labor
Mileage $0.51 mile 112 miles $58 Round trip mileage, 2 days

Preparation Phase Sub-contractor Costs
Master Electrician / Generator (230/460/ 3 phase) rental $1,000 day 1 day $1,000 provide electrical service for pump-out compressor
Plumber/Water Truck $1,000 day 1 day $1,000 provide water service for worker safety & compressor cooling

Removal Phase Sub-contractor Costs
De-gas truck & driver event 1 event $10,584 Includes first 6 hours onsite
De-gas truck & driver hourly rate $250 hr 22 hrs $5,500 Remaining 22hrs onsite
Two-man refrigeration contractor team $170 hr 28 hrs $4,760 Two 14-hour days
Additional Equipment Expenses event 1 event $3,000 Assumed value: estimated not received from contractor
Contingency on sub-contractor quotes event 1 event $3,877 15% contingency on subcontractor fees
JCO Subcontractor fee event 1 event $2,972 10% surcharge on subcontractor fees

Sub Total $33,692 ASSUMING AMMONIA IS PRESENT IN ICE MAKER

Includes removal of ammonia to the point where the system can be safely dismantled
DOES NOT INCLUDE physical removal or disposal of the ammonia refrigeration system components
Assumes ammonia is NOT present in the ice maker

JCO Oversight
Project Manager $87 hr 1 hrs $87 review and oversight
Staff Scientist/Engineer $70 hr 8 hrs $560 oversight & coordination of tank  removal
Communications fee each 1 each $10 1.5% of JCO labor
Mileage $0.51 mile 56 miles $29 Round trip mileage, 1 day

Removal Phase Sub-contractor Costs
De-gas truck & driver event 1 event $10,584 Includes first 6 hours onsite
De-gas truck & driver hourly rate $250 hr 8 hrs $2,000 Remaining 8hrs onsite
Two-man refrigeration contractor team $170 hr 14 hrs $2,380 one 14-hour day
Contingency on sub-contractor quotes event 1 event $2,245 15% contingency on subcontractor fees
JCO Subcontractor fee event 1 event $1,721 10% surcharge on subcontractor fees

Sub Total $19,615 ASSUMING NO AMMONIA PRESENT IN ICE MAKER
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Appendix 3
Cost Estimates by REC

Former Richmond Creamery, Richmond, Vermont
JCO #: 1-0346-3

Description Billing Rate/Unit # Units Units Est. Cost Notes

3.0 Interior Sump (REC #3)
Includes placement of a 4" concrete slab (no reinforcing) on crushed stone in the interior sump.  Stone and concrete to be placed by sub-contractor

JCO Oversight
Project Manager $87 hr 1 hrs $87 review and oversight
Staff Scientist/Engineer $70 hr 6 hrs $420 oversight of stone and concrete placement
Communications fee each 1 each $8 1.5% of JCO labor
Mileage $0.51 mile 56 miles $29 Round trip mileage, 1 day

Sub-contractor Costs
Crushed Stone (in-place cost) $30 cu.yd. 6 cu.yds $180
5 cu.ft. concrete (in-place cost) $192 each 1 each $192
Contingency on sub-contractor quotes event 1 event $56 15% contingency on subcontractor fees
JCO Subcontractor fee event 1 event $43 10% surcharge on subcontractor fees

Sub Total $1,014

4.0 Interior Hazardous Materials  (REC #4)
Includes removal and disposal of four mercury switches and sampling & disposal of one 55-gallon drum of non-PCB used compressor oil

JCO Oversight
Project Manager $87 hr 1 hrs $87 review and oversight
Staff Scientist/Engineer $70 hr 6 hrs $420 oversight & coordination of removal
Communications fee each 1 each $8 1.5% of JCO labor

Sub-contractor Costs
PCB screening sample $75 each 1 each $75
13 PP metals analysis for disposal $180 sample 1 sample $180
Disposal of switches & compressor oil (subcontracted) event 1 event $1,000 $600 for switches and $400 for compressor oil
Contingency on sub-contractor quotes event 1 event $188 15% contingency on subcontractor fees
JCO Subcontractor fee event 1 event $144 10% surcharge on subcontractor fees

Sub Total $2,102

5.0 Inspection of PCB Building Materials (REC #5)
Includes subcontracted inspection and sampling of suspect building materials
Assumes the PCB Building materials inspection will be performed by the asbestos contractor 

JCO Oversight
Project Manager $87 hr 6 hrs $522 Project oversight and Preparatory Coordination
Staff Scientist/Engineer $70 hr 2 hrs $140 Field Effort (Limited Coordination During Sampling)
Communications fee each 1 each $10 1.5% of JCO labor

Sub-contractor Costs
Subcontracted PCB Building Inspection event 1 event $1,890
Contingency on sub-contractor quotes event 1 event $284 15% contingency on subcontractor fees
JCO Subcontractor fee event 1 event $217 10% surcharge on subcontractor fees

Sub Total $3,063
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Appendix 3
Cost Estimates by REC

Former Richmond Creamery, Richmond, Vermont
JCO #: 1-0346-3

Description Billing Rate/Unit # Units Units Est. Cost Notes

6.0 Filling Exterior Hollow Pit (REC #6)
Includes placement of clean compacted fill in the exterior hollow pit. 

JCO Oversight
Project Manager $87 hr 1 hrs $87 review and oversight
Staff Scientist/Engineer $70 hr 10 hrs $700 oversight of fill placement & compaction
Communications fee each 1 each $12 1.5% of JCO labor
Mileage $0.51 mile 56 miles $29 Round trip mileage, 1 day

Sub-contractor Costs
Compacted clean fill (in-place cost) $25 cu.yd. 25 cu.yds $625
Contingency on sub-contractor quotes event 1 event $94 15% contingency on subcontractor fees
JCO Subcontractor fee event 1 event $72 10% surcharge on subcontractor fees

Sub Total $1,618

7.0 Metals- and PAH-Impacted Soil (REC #7)
Option 1: Excavate Contaminated Soil & Dispose Off-Site

This is not a practical option and would likely be prohibitively costly
No cost estimate was developed for this option

Option 2: Risk Assessment
This includes preparation & evaluation of existing analytical data to determine if sufficient data are available to perform a risk assessment
and  a human-health risk assessment evaluating a residential and a trespasser scenario

JCO Oversight
Project Manager $87 hr 8 hrs $696 review and oversight
Staff Scientist/Engineer $70 hr 20 hrs $1,400 Data & Mapping support/organization/formatting/coordination
Communications fee each 1 each $31 1.5% of JCO labor

Sub-contractor Costs
Analytical Data Quality Evaluation event 1 event $5,000 Assumed value: estimated not received from contractor
Risk Assessment event 1 event $45,000
Contingency on sub-contractor quotes event 1 event $7,500 15% contingency on subcontractor fees
JCO Subcontractor fee event 1 event $5,750 10% surcharge on subcontractor fees

Sub Total $65,377
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Appendix 3
Cost Estimates by REC

Former Richmond Creamery, Richmond, Vermont
JCO #: 1-0346-3

Description Billing Rate/Unit # Units Units Est. Cost Notes
Option 3: Cover Impacted Soil with Clean Fill

This includes a rough estimate of costs to re-grade the Site in preparation of capping, placement of roads/parking areas, and placement of 6" of 
compacted clean fill over indicator fabric

Site Regrading Costs (assumes work to be completed in five 8-hour days)
JCO Oversight

Project Manager $87 hr 2 hrs $174 review and oversight
Staff Scientist/Engineer $70 hr 30 hrs $2,100 oversight of re-grading effort (3 days on-site)
Communications fee each 1 each $34 1.5% of JCO labor
Mileage $0.51 mile 168 miles $86 Round trip mileage, Dig-safe + 3 days

Sub-contractor Costs
Dust monitoring, decon, PPE, etc $200 day 5 days $1,000
Excavator $135 hr 40 hrs $5,400
Compactor $50 hr 24 hrs $1,200
Bull-dozer $90 hr 40 hrs $3,600
HAZWOPER-trained operator $50 hr 80 hrs $4,000 2 operators to regrade before placing isolation barrier
HAZWOPER-trained foreman $70 hr 40 hrs $2,800 to oversee installation of fabric and 6" soil barrier
Contingency on sub-contractor quotes event 1 event $2,700 15% contingency on subcontractor fees
JCO Subcontractor fee each 1 each $2,070 10% surcharge on subcontractor fees

Re-grading Sub Total $25,164

Construction of Asphalt Roads & Parking Areas (assumes work to be completed in five 8-hour days)
JCO Oversight

Project Manager $87 hr 2 hrs $174 review and oversight
Staff Scientist/Engineer $70 hr 30 hrs $2,100 oversight of paving effort (3 days on-site)
Communications fee each 1 each $34 1.5% of JCO labor
Mileage $0.51 mile 168 miles $86 Round trip mileage, 3 days

Sub-contractor Costs
18" road base of crushed stone (in-place cost) $30 cu.yd. 1400 cu.yds $42,000
4" asphalt (in-place cost) $100 ton 625 tons $62,500
Contingency on sub-contractor quotes event 1 event $15,675 15% contingency on subcontractor fees
JCO Subcontractor fee each 1 each $12,018 10% surcharge on subcontractor fees

Paving Sub Total $134,587

Page 5 of 7



Appendix 3
Cost Estimates by REC

Former Richmond Creamery, Richmond, Vermont
JCO #: 1-0346-3

Description Billing Rate/Unit # Units Units Est. Cost Notes
Placement of indicator fabric and 6" compacted clean fill (assumes work to be completed in five 8-hour days)

JCO Oversight
Project Manager $87 hr 2 hrs $174 review and oversight
Staff Scientist/Engineer $70 hr 35 hrs $2,450 oversight of fill placement effort (3 days on-site)
Communications fee each 1 each $39 1.5% of JCO labor
Mileage $0.51 mile 168 miles $86 Round trip mileage, Dig-safe + 3 days onsite

Sub-contractor Costs
placement of indicator fabric & clean fill event 1 event $61,100
Contingency on sub-contractor quotes event 1 event $9,165 15% contingency on subcontractor fees
JCO Subcontractor fee each 1 each $7,027 10% surcharge on subcontractor fees

Indicator Fabric & Clean Fill Sub Total $80,041

Option 3 Cost Summary
Regrading & general Site preparation $25,164

Asphalt Pavement Placement $134,587
Indicator fabric & compacted clean fill $80,041

Option 3 Sub Total $239,792

Option 4: Limited Excavation Prior to Cover Impacted Soil with Clean Fill
This includes excavation & disposal of 1 truck load of metals-impacted soil in addition to regrading & capping as described in Option 3
Assumes that this excavation will be performed concurrently with AST removal

JCO Oversight
Project Manager $87 hr 2 hrs $174 review and oversight
Staff Scientist/Engineer $70 hr 4 hrs $280 oversight of excavation
Communications fee each 1 each $7 1.5% of JCO labor

Sub-contractor Costs
Dust monitoring, decon, PPE, etc $200 day 1 days $200
Excavation & Disposal (subcontracted) event 1 event $7,600
Analytical confirmatory sampling $125 sample 3 samples $375
Contingency on sub-contractor quotes event 1 event $1,170 15% contingency on subcontractor fees
JCO Subcontractor fee event 1 event $935 10% surcharge on subcontractor fees

Excavation & Disposal Sub Total $10,740

Option 4 Cost Summary
Excavation & Disposal of Metals-Impacted soil $10,740

Regrading, Paving, & capping costs (from Option 3) $239,792
Option 4 Sub Total $250,532
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Appendix 3
Cost Estimates by REC

Former Richmond Creamery, Richmond, Vermont
JCO #: 1-0346-3

Description Billing Rate/Unit # Units Units Est. Cost Notes

8.0 Groundwater Monitoring Well Closure(REC #8)
Includes closure of all on-site groundwater monitoring wells in accordance with Vermont State regulations

JCO Oversight
Project Manager $87 hr 1 hrs $87 review and oversight
Staff Scientist/Engineer $70 hr 24 hrs $1,680 oversight of well closure
Communications fee each 1 each $27 1.5% of JCO labor
Mileage $0.51 mile 112 miles $58 Round trip mileage, dig-safe & 2 days onsite

Sub-contractor costs
Well Closure (subcontracted) event 1 event $3,000
Contingency on sub-contractor quotes event 1 event $450 15% contingency on subcontractor fees
JCO Subcontractor fee event 1 event $345 10% surcharge on subcontractor fees

Sub Total $5,647

9.0 Out of Service Storage Tanks (REC #9)
Includes cleaning and recycling of the out-of-service ASTs & disposal of contents
Assumes the wastewater AST contents will be non-hazardous

JCO Oversight
Project Manager $87 hr 1 hrs $87 review and oversight
Staff Scientist/Engineer $70 hr 16 hrs $1,120 oversight of fill placement & compaction
Communications fee each 1 each $18 1.5% of JCO labor
Mileage $0.51 mile 112 miles $58 Round trip mileage, 2 days

Sub-contractor costs
AST Closure & Cleaning (subcontracted) $9,200 each 1 cu.yds $9,200
Contingency on sub-contractor quotes event 1 event $1,380 15% contingency on subcontractor fees
JCO Subcontractor fee event 1 event $1,058 10% surcharge on subcontractor fees

Sub Total $12,921

Page 7 of 7



 

 

APPENDIX 4 
 

SUB-CONTRACTOR ESTIMATES 
 
 

ACM, PCB Building Materials, Lead Paint, and Building Demolition Estimates 
1) Alderson Environmental Contractor, dated February 15, 2012 
2) Clay Point Associates, Inc, dated February 13, 2012 

 
Ammonia Refrigeration System Estimate 

1) J. Hogan Refrigeration & Mechanical, dated March 6, 2012 
 
Interior Hazardous Debris Estimate 

1) Precision Industrial Maintenance, dated March 5, 2012 
 
Placement of Indicator Fabric & Clean Fill Estimates 

1) John Scott Excavating, Inc, dated March 2, 2012 
2) Munson Earth Moving Corp., dated February 23, 2012 

 
Limited Excavation of metals-impacted soils 

1) Precision Industrial Maintenance 
 
Groundwater Monitoring Well Closure Estimates 

1) Eastern Analytical, Inc, dated February 17, 2012 
 

Out of Service ASTs 
1) Daly Environmental Contracting, dated February 22, 2012 
2) Precision Industrial Maintenance, dated February 23, 2012 

 



 

APPENDIX 4 

 

SUB-CONTRACTOR QUOTES 

 

 
ACM, PCB Building Materials, Lead Paint, and Building Demolition 

• Alderson Environmental Contractor, dated February 15, 2012 

• Clay Point Associates, Inc, dated February 13, 2012 

 

Ammonia Refrigeration System 

• J. Hogan Refrigeration & Mechanical, dated March 6, 2012 

 

Interior Hazardous Debris 

• Precision Industrial Maintenance, dated March 5, 2012 

 

Placement of Indicator Fabric & Clean Fill 

• John Scott Excavating, Inc, dated March 2, 2012 

• Munson Earth Moving Corp., dated February 23, 2012 

 

Limited Excavation of metals-impacted soils 

• Precision Industrial Maintenance, dated March 9, 2012 

 

Groundwater Monitoring Well Closure 

• Eastern Analytical, Inc, dated February 17, 2012 

 

Out of Service ASTs 

• Daly Environmental Contracting, dated February 22, 2012 

• Precision Industrial Maintenance, dated February 23, 2012 

 

 

  



 

ACM, PCB Building Materials, Lead Paint, and Building Demolition 
 
 

Alderson Environmental Contractor, dated February 15, 2012 
 

  











 

ACM, PCB Building Materials, Lead Paint, and Building Demolition 
 
 

Clay Point Associates, Inc, dated February 13, 2012 
 

  















 

Ammonia Refrigeration System 
 
 

J. Hogan Refrigeration & Mechanical, dated March 6, 2012 
 

  



 

From: Daniel Bonner [mailto:dan@jhoganrefrigeration.com]  

Sent: Wednesday, March 07, 2012 8:17 AM 
To: Jeremy Matt 

Subject: RE: Richmond Creamery closure 

 

The driver and truck only get paid while on the site working. The chances are that the ice builder has no ammonia 
in it. I only bring it up so that no one is surprised if it does. We do have a pump out compressor, but it is 230/460/ 
3phase unit requiring water cooling, it has a 10 hp motor to operate it. From what I saw I do not think our 
compressor could be utilized easily. Also JHR would have to supply a cylinder(s) to pump the ammonia into, then 
transport it, and get rid of it (probably resell). 
 
Dan Bonner 
J. Hogan Refrigeration & Mechanical Inc. 
518-643-6687 Phone 
518-643-2001 Fax 
  

 
From: Jeremy Matt [mailto:JEM@jcomail.com]  

Sent: Tuesday, March 06, 2012 6:14 PM 

To: Dan@jhoganrefrigeration.com 
Subject: RE: Richmond Creamery closure 
 

Thanks Dan, I appreciate the work you’ve put into this. 
 
A couple questions: if two days are required, would the truck & driver be on the clock the entire time 
(from arrival on the first day to departure at the end of the second day)?  Assuming you need to pump 
out the ice builder, do you have a compressor which could be run from a generator, and how much 
would that cost? 
 
Thanks, 
-Jeremy 
 
Jeremy Matt 
Staff Engineer 
The Johnson Company  
 (802) 229-4600 
jem@jcomail.com 
 

From: Daniel Bonner [mailto:dan@jhoganrefrigeration.com]  
Sent: Tuesday, March 06, 2012 6:03 PM 

To: Jeremy Matt 

Subject: RE: Richmond Creamery closure 

 

Ok, here we go. One man with degas truck on site for 6 hrs, $9450.00, additional hrs $250.00 per. If the truck is 
hired by and is paid for by J HOGAN REFRIGERATION add 12% to the T and M rate of the truck and driver. JHR 
will require 2 men on site for set up, pump out, and tear down, they are $170.00 total per hr port to port, including 
the truck. I did not include VT. sales tax in this estimate. JHR would require a  pre payment and guarantee of final 
payment, both to be determined, before proceeding with any work. If there is no ammonia in the ice builder this 
pump out could be done in a day, if there is ammonia held it could take 2 days. Some of the difficulty in doing a 
pump out of the ice builder (if required) and for that matter the high pressure receiver is poor accessibility, both 



 

present a hazard beyond the actual work requirement. If you have additional questions let me know, I will be out 
of office 3/8 – 3/12.     
 
Dan Bonner 
J. Hogan Refrigeration & Mechanical Inc. 
518-643-6687 Phone 
518-643-2001 Fax 
  

 
From: Jeremy Matt [mailto:JEM@jcomail.com]  
Sent: Tuesday, March 06, 2012 9:56 AM 

To: Dan@jhoganrefrigeration.com 

Cc: Kurt Muller 
Subject: Richmond Creamery closure 
 

Dan: 
Have  you made any progress with the cost estimate for Richmond Creamery?   
 
Thanks for taking the time to visit the Site, 
-Jeremy 
 

Jeremy Matt 

Staff Engineer 

The Johnson Company  

100 State Street Suite 600 

Montpelier, Vermont 05602 

(802) 229-4600 

jem@jcomail.com 

---------------------------------------------------------------------------------- 
This message is intended only for the designated 
recipient(s). It may contain confidential or proprietary 
information and may be subject to the attorney-client 
privilege or other confidentiality protections.  If you are 
not a designated recipient, you may not review, copy, or 
distribute this message.  If you receive this in error or 
are not sure whether it is privileged, please delete this 
message and notify the sender by reply email and/or by 
phone  (8022294600).  Thank you. 
---------------------------------------------------------------------------------- 

 

  



 

Interior Hazardous Debris 
 
 

Precision Industrial Maintenance, dated March 5, 2012 
 



 

Precision Industrial Maintenance 
12 Mill Street, Barre, VT 05641 

Phone: (802) 477-2470 Fax: (802) 479-0048 
jguzelak@pim-inc.com 

 
 
 
Kurt Muller       March 5, 2012 
The Johnson Company, Inc. 
100 State Street 
Montpelier, VT 05602 
 
Re: Richmond Creamery – removal and disposal of mercury switches 
 
Kurt, 
    
Precision Industrial Maintenance is pleased to present this cost estimate for removal and disposal of the 
(4) mercury switches located at the previous Richmond Creamery, Richmond, VT..  
 

• $ 600.00 (based on 5 gallon container) 
                
To accept this quote as understood, please sign, date and return by fax to (802) 479-0048. 
 
Signature:____________________________________   Date:________________ 
 
Thank you in for integrating Precision Industrial Maintenance as a valued contractor for your problem 
solving.  Please feel free to call me at (802) 479-0046 with any questions.   
 
Sincerely, 
 
 
Joe Guzelak 
Project Manager 
  



 

 
 

Placement of Indicator Fabric & Clean Fill 
 
 

John Scott Excavating, Inc, dated March 2, 2012 
 



 

John Scott Excavating Inc. 
1486 Main Rd. Huntington, VT 05462 
802-434-4480 
 
The Johnson Company 
100 State Street  
Montpelier, VT 05602 
 
Bid Proposal for Fill Placement at 
Former Saputo Cheese/ Richmond creamery plant 
74 Jolina Court, Richmond, VT 
 
Supply and install geotextile fabric Mirafi 500x over 2.5 acres.  
      $ 13,200 
Supply Install and compact 6" of granular fill (2420 yds.) on top of Mirafi 500x fabric @ $9/yd in place. 
      $ 21,780 
Supply Install and compact 12'' of granular fill (4840 yds.) on top of Mirafi 500x fabric @ $9/yd in 
place. 
      $ 43,560 
     __________________ 
 
Total 6" with fabric    $ 34,980 
 
Total 12" with fabric     $ 56,760 
 
 
Dust control and Hazwoper by Johnson Company 
 
  



 

Placement of Indicator Fabric & Clean Fill 
 
 

Munson Earth Moving Corp., dated February 23, 2012 
 

  



 

From: Court Perry [mailto:cperry@munsonearth.com]  

Sent: Thursday, February 23, 2012 9:38 AM 
To: Jeremy Matt 

Subject: RE: Richmond Creamery Quote 

 

Jeremy, 
 
Our price to provide the fabric and clean compacted fill for the approximate 2-1/2 acres of cover would be as 
follows: 
 
6” cover            Sub-grade separator fabric        12,100 SY @ $1.00/SY              $ 12,100.00 
                        6” clean compacted fill                2,000 CY @ $ 24.50/CY           $ 49,000.00 
                                                                                    Total for 6”                    $ 61,100.00 
 
Or 
 
 
12” cover          Sub-grade separator fabric        12,100 SY @ $1.00/SY              $ 12,100.00 
                        12” clean compacted fill               4,000 CY @ $ 24.50/CY           $ 98,000.00 
                                                                                    Total for 12”                  $110,100.00 
 
We would have a foreman overseeing the work that is HAZMAT trained. 
 
Thanks for the opportunity, 
 
Court  
 

MUNSON EARTH-MOVING CORP. 

Courtland E. Perry Jr. 

Vice President/Chief Estimator 

      
Ph: (802) 863-6391 Cell: (802) 343-9301 

Fax (802) 863-6395 

E-mail: cperry@munsonearth.com 
------------------------------------------------------------- 

   85 Shunpike Road, Williston, VT 05495 

 
  



 

Limited Excavation of metals-impacted soils 
 
 

Precision Industrial Maintenance, dated March 9, 2012 
 



 

Precision Industrial Maintenance 
12 Mill Street, Barre, VT 05641 

Phone: (802) 477-2470   Fax: (802) 479-0048 
jguzelak@pim-inc.com 

 
 
 
Jeremy Matt       March 9, 2012 
The Johnson Company, Inc. 
100 State Street 
Montpelier, VT 05602 
 
Re: Richmond Creamery mercury soils 
 
Jeremy, 
    
Precision Industrial Maintenance is pleased to present these costs for removal of approximately 15 cu. 
Yds. mercury contaminated soils from the previous Richmond Creamery site in Richmond, VT..  
 
The terms are based as follows: 
 

- Excavation and loading of soils. 
- Manifest and permitting of shipment. 
- Transport and disposal of contaminated soils. 
- Backfill and grade excavation with sand.  

 

> 0.2 ppm Mercury 

 

• $ 750.00 -  excavation, loading and grading 

• $ 175.00 / ton disposal 

• $ 2350.00 - transportation and demurrage 

• $ 25.00 / yd backfill 

• $ 125.00 -  liner 
 

• $ 7537.50  Total based on 15 yds. 
 

<0.2 ppm mercury 
 

• $ 750.00 – excavation, loading and grading 

• $   90.00 / ton disposal 

• $ 250.00 – transportation and demurrage 

• $   25.00 / yd backfill 
 

• $ 3400.00 Total based on 15 yds 



 

 
 
Prices are current and valid for 30 days. 
                
To accept this quote as understood, please sign, date and return by fax to (802) 479-0048. 
 
Signature:____________________________________   Date:________________ 
 
Thank you in for integrating Precision Industrial Maintenance as a valued contractor for your problem 
solving.  Please feel free to call me at (802) 479-0046 with any questions.   
 
 
Sincerely, 
 
 
Joe Guzelak 
Project Manager 
 

  



 

Groundwater Monitoring Well Closure 
 
 

Eastern Analytical, Inc, dated February 17, 2012 
 
  



Quotation 1009761
professional laboratory services

eastern analytical, inc.

1 Geoprobe Mob/Demobe $300.00N $300.00 $300.00

1 Geoprobe Per Diem $300.00N $300.00 $300.00

180 Well Decommissioning 2" ID (per foot) $4.00N $4.00 $720.00

2 Grout Pump (per day) $300.00N $300.00 $600.00

12 Well Decommissioning Labor and Equipment (hourly) $75.00N $75.00 $900.00

Thank you in advance for the opportunity to provide this quotation.

Richmond Well Closure

Dear :

Quotation Date:

Project ID:

Sincerely,

Jeremy Matt

The Johnson Company

Mr.

This quotation is valid for 90 days from the date quoted.

Matt

100 State Street

Montpelier VT 05602,

Qty. Description List Price

2/17/2012

Eastern Analytical, Inc.

Net Ext
Price

Disc Unit
Price

Geoprobe®/Direct Push scope includes: Decommissioning of 9, 2" diameter wells.
Wells shall be tremie grouted, finished with concrete plug and topped with native soil.
Thank you for the opportunity to provide this quotation. Feel free to contact me if you have questions regarding this
quotation or the capabilities of Eastern Analytical. Please keep EAI updated on the status of this quotation.

Discountable Y/N

Total: $2,820.00

$2,820.00-Gross Quotation Amount

Jeff Gagne

EAI Project ID:

802-229-4600

25 Chenell Drive Concord, NH 03301     www.eailabs.com     TEL 800-287-0525  (603) 228-0525    Fax (603) 228-4591



 

Out of Service ASTs 
 

 

Daly Environmental Contracting, dated February 29, 2012 

 

 



 

  
 
 

 
 
 
 
 
 

 
February 29, 2012 
 
Jeremy Matt 
The Johnson Company 
100 State St., Suite 600 
Montpelier, VT  05602 
 
Re: Estimate:  Remove 10K  #6 Oil AST at Richmond Creamery site, Richmond, VT.  
       Remove 10K  Washwater  UST at Creamery. 
 
Daly Environmental Contracting (DEC) is happy to provide you with this time and materials based 
estimate to:    Mobilize, inert, empty, cut, clean and dispose one  10000 gallon steel, single walled #2 
fuel oil AST.   Drum, transport and dispose up to 6 drums of  # 6 fuel oil tank bottoms from the tank at 
$300/55 gallon drum.  Dispose empty tank shell.   Work to be done in two days for $5480.00.   
 
Mobilize, inert, empty, cut, clean excavate, and dispose one 10000 gallon steel, single walled washwater  
UST.   Drum, transport and dispose up to 6 drums of non-haz tank bottoms from the tank at $300/55 
gallon drum.  Dispose empty tank shell.  Berm adjacent to tank is used to partially backfill tank grave.  
No additional fill is quoted.   Work to be done in two days for $5480.00.   
 
Assumptions: 
-Free and clear access.   
-Site ground conditions are firm enough to support trucks, workers and excavator without the need for 
stone fill.   
-No permits or special conditions required. 
-Brush and trees cut for access to be piled on site. 
-Does not address or take responsibility for bank erosion or stabilization as a result of removing the 
partially buried tank from the toe of the bank. 
 
Estimate does not include: 
 -Responsibility for, or impacts of, or repairs to overhead or underground utilities.  
 -Site restoration, landscaping, paving. 

-Estimate is valid for 90 days.   
-Terms:  Net 30 days, after which interest and collection fees apply. 
-To accept this quote, please sign, date and return a copy of this letter by fax or mail.   
 
____________________________________Signed.  _______________________Dated. 

 

P.O. Box 894 

S. Royalton, VT 05068 

EnvironmentalContracting@gmail.com 

Phone: (802) 296-1796 

Fax:     (802) 763-7035 



 

Daly Environmental Contracting thanks you in advance for trusting us as a valued contractor for your 
problem solving needs.  Please call me if you have any questions at (802) 296-1796.   
 
Sincerely, Paul T. Daly 
 
  



 

Out of Service ASTs 
 

 
Precision Industrial Maintenance, dated February 23, 2012 

 

  



 

Precision Industrial Maintenance 
12 Mill Street, Barre, VT 05641 

Phone: (802) 477-2470 Fax: (802) 479-0048 
jguzelak@pim-inc.com 

 
 
 
Jeremy Matt       February 23, 2012 
The Johnson Company, Inc. 
100 State Street 
Montpelier, VT 05602 
 
Re: Richmond Creamery – 10,000g AST cleaning/removal 
 
Jeremy, 
    
Precision Industrial Maintenance is pleased to present this cost estimate for cleaning and removal of the 
(2)  10,000g fuel oil ASTs located at the previous Richmond Creamery, Richmond, VT..  
 
The terms are based as follows: 
 

- $ 3000.00 cleaning (both ASTs) 
- $   250.00 per 55g drum disposal (VT02)  
- $     63.00 per 55g drum supplied 
- $   100.00 TPH analysis of ‘whey’ residue 

 
Waste from previous ‘whey tank’ will be bagged and placed into drums. If no TPH results, bags may be 
disposed of as regular garbage and drums returned. 
 

- $ 2000.00  removal of both ASTs 
 
                
To accept this quote as understood, please sign, date and return by fax to (802) 479-0048. 
 
Signature:____________________________________   Date:________________ 
 
Thank you in for integrating Precision Industrial Maintenance as a valued contractor for your problem 
solving.  Please feel free to call me at (802) 477-2470 with any questions.   
 
Sincerely, 
 
 
Joe Guzelak 
Project Manager 
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1.0 INTRODUCTION 

This report details a mold and lead based paint inspection performed at a Brownfield Site located in 
Richmond, Vermont.  The inspection was completed on March 24, 2009 by EverGreen Environmental 
Health and Safety, Inc., (EverGreen) under contract to The Johnson Company, Inc. (JCO) of 
Montpelier, Vermont. 

1.1  BACKGROUND INFORMATION 

The Richmond, Vermont Brownfield Site under investigation by JCO is a former a dairy plant that was 
most recently operated by Saputo Cheese.   As a cheese processing plant, several wall, floor, and 
ceiling surfaces had to meet Federal Food and Drug Administration standards to insure food safety.  
However, the building as a whole was constructed before 1978, so it is possible that lead based paint 
may have been used as a coating product in building locations removed from the cheese production 
activities.  

Visible roofing leaks in the building have allowed water and moisture to penetrate into the interior.  
These conditions are favorable to mold growth if suitable substrates are present.  During an initial 
walkthrough of the building, mold growth was observed.  

2.0 MATERIALS AND METHODS 

2.1  MOLD SAMPLING 

The objective of the mold sampling for this inspection was to identify the type of mold present.  Bulk 
samples of visible mold growth on interior building components were selected, bagged, labeled, and 
submitted under a chain of custody procedure to an accredited laboratory for identification.  Mold 
identification was performed by a validated in-house microscopy method at Galson Laboratories.  
Laboratory results are compiled in Appendix A.  

2.2  LEAD BASED PAINT SAMPLING 

Lead based paint sampling was conducted using two methods: 

a. An X-Ray Fluorescence (XRF) Instrument: A direct reading method that uses x-ray energy to 
measure the amount of lead present coating the tested material.  The type of instrument used for 
this inspection was an Innovx tube type XRF that does not carry a radioactive source.  The 
performance characteristic sheet and other information about the unit are located in Appendix B.  

b. Paint Chip analysis:  Using a dedicated scraping tool, additional samples were taken of coatings 
that had been previously tested via the XRF method.  These samples served as a quality assurance 
test of XRF operation.   The coating scrapings were selected, bagged, labeled, and submitted 
under a chain of custody procedure to an accredited laboratory.  Paint Chips were analyzed using 
a modified EPA method – SW 846 6010C / 6020A – Lead analysis by Inductively Coupled Plasma 
Atomic Emission Spectroscopy (ICP/AES).  Laboratory results are compiled in Appendix A.  

3.0 STANDARDS 

3.1  MOLD STANDARDS 

Mold and mold spores are generally recognized as biological source of toxins, and are capable of 
producing an allergic response in humans.  The extent of the toxic and allergenic response is 
determined by the type of mold, and the sensitivity of the person who is experience the exposure to 
the mold or mold spores.   The growth of mold on interior surfaces of inhabited buildings is 
considered to be a key indicator of moisture problems within the structure. Standards or Threshold 
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Limit Values (TLVs) for airborne concentrations of mold, or mold spores, have not been set. 
Currently, there are no EPA regulations or standards for airborne mold contaminants. 

3.2  LEAD STANDARDS 

Lead is a recognized health hazard.  Exposures to lead are regulated by the Occupational Health and 
Safety Administration (OSHA) in the workplace, and by the Environmental Protection Agency (EPA) in 
soil, water, air, and solid waste.  Residential lead hazard standards have been promulgated and 
adopted by both the EPA and the US. Department of Housing and Urban Development (HUD), and are 
targeted towards preventing lead poisoning in children.   

In 1992, U.S. Federal legislature enacted into law the Housing and Community Development Act of 
1992.  Title ten (Title X) of this Act is known as the “Residential Lead-based Paint Hazard Reduction 
Act of 1992”.  This law defines Lead –based Paint as paint that contains lead ≥ 1.0 mg /cm2 or has a 
lead content at or greater than 0.5% by weight.  Under the HUD / EPA regulations, lead is considered 
a hazard when equal to or exceeding 40 micrograms of lead in dust per square foot on floors, 250 
micrograms of lead in dust per square foot on interior window sills, and 400 parts per million (ppm) of 
lead in bare soil in children’s play areas, or 1200 ppm average for bare soil in the rest of the yard.  
The use of lead in paint was regulated by the U.S. Consumer Product Safety Commission in 1978; the 
legal maximum lead content of paint sold after this date is limited to no more than 0.06% by weight.   

4.0 RESULTS AND DISCUSSION 

4.1  MOLD RESULTS 

Bulk samples locations and analysis results are as listed in the Table 1 below: 
 

Table 1:  Mold Identification Results 

Sample ID Sample Location Substrate Type Results 

Mold-01-1 Bathroom Shower 
Ceiling, 2nd  floor office 
area, “Tower Block” 

Pressed 
particle board 

- mycelial fragments, light 

- Aspergillus/Penicillium-like, light 

- Cladosporium, light 

- Other/Unidentified, light 

Mold-01-2 Bathroom wall, 2nd floor 
office area, “Tower 
Block” 

Drywall / wood 
combination 

- Mycelial fragments, light 

- Aspergillus/Penicillium-like, moderate 

- Cladosporium, light 

- Other/Unidentified, light 

 

Mold-01-3 Conference Rm ceiling, 
2nd floor office area, 
“Tower Block” 

Ceiling tile, 
particleboard 

- Mycelial fragments, light 

- Aspergillus/Penicillium-like, light 

- Basidiospores, light 

- Cladosporium, light 

Mold-01-4 Basement, Production 
Room ceiling 

Formica 
/transite –type 
surface 

- Mycelial fragments, light 

- Cladosporium, light 

- Other/Unidentified, light 

It should be noted that although the sampling results indicate “light” contamination, some sampling 
locations were visually determined to be heavily covered with mold-like substances.   

 



EverGreen Environmental Health & Safety, Inc.  Page 4   
LBP-01-033109 

4.2  MOLD DISCUSSION 

All four mold types identified are ubiquitous, common to indoor environments that have moisture 
problems, and prevalent in outdoor environments in Northern New England.  Aspergillus and 
Penicillium have similar morphology; they are grouped together for reporting purposes.  
Cladiosporium grows extremely well on cellulose-based materials.  The Aspergillus / Penicillium-like 
molds are capable of producing toxic material that could be inhaled when disturbed; Cladiosporium is 
relatively non-toxic, but does elicit a significant allergenic response in affected individuals. 

It should be noted that for identification purposes only, bulk materials speckled lightly with presumed 
mold were submitted to the laboratory; heavy growths of mold – like substances in the interior of the 
site were evident.  If a decision is made to remediate or demolish the structure at the site, 
appropriate respiratory protection is highly recommended.  Disturbance of the visible fungal growth 
will liberate spores, and has the potential to expose workers to fungal toxins.  

4.3  LEAD BASED PAINT RESULT -  XRF 

The XRF analyses of interior and exterior coated surfaces throughout the building are tabulated in 
Table 2 below.  Please note that the sampling numbers correspond to the labeled locations with 
regard to the site map as depicted in Appendix C.   

 
Table 2:  Lead Based Paint Results, XRF1 

Sample ID Location Coating Identification mg /cm2 

 Basement / Main Production Areas:   

1 Milk receiving, east wall Grey / White paint 0 

2 Milk receiving, south wall toward east corner  White paint 0 

3 Milk receiving, floor, yellow stripe, south end Yellow stripe paint 0 

4 Milk receiving, west wall at south end Grey paint 0 

5 Milk receiving, west wall, middle  White paint 0 

6 Milk receiving, west wall, north end White paint 0 

7 Milk receiving, east wall, north end Green graffiti spray 
paint 

0 

8 Milk receiving, east wall, brick White paint 0 

9 Storage room, east side of milk receiving, east wall White paint 0 

10 Storage room 1 east side of milk receiving, window sill White paint 0 

11 Maintenance, east wall, where fire extinguisher hung Red paint patch 0 

12 Maintenance, east wall, by exit door White paint 0 

13 Storage room, south side of maintenance, north wall White paint >1.0 

14 Storage room, south side of maintenance, door trim White paint >1.52 

15 Storage room adjacent to Micro-Scan room, west wall White paint 0 

16 Same location as above, different paint color Grey paint 0 

17 Micro-Scan room, east wall White paint 4.98 

18 Micro-Scan room, east wall, north end Grey paint 0 

19 Micro-Scan room, west wall, window trim White paint 0 

20 Production room, north wall White paint 0 

21 Iron stairway in Production room Green paint >1.0 

22 Production room, north wall Grey paint 0 
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Sample ID Location Coating Identification mg /cm2 

23 Production room, freezer door Green paint 0 

24 Packaging area, south wall, formica-like board White coating 0 

25 Packaging area, east wall formica-like board White coating 0 

26 Reverse Osmosis (RO) room formica-like board White coating 0 

27 RO room, east wall, brick White 0 

28 RO room, east wall brick Grey 0 

29 RO room, east wall, window casing Green paint 0 

30 Production room, brick behind formica-like south wall White coating 0 

31 Production room, north wall, west end of room, brick White coating 0 

32 Production room, west wall, coating on cement behind 
formica-like wall covering 

White coating >1.0 

33 Door in production area near maintenance Grey paint 0 

 First Floor Storage Rms, maintenance, lab   

34 Ammonia Compressor Room, door and casing White paint 0 

35 Ammonia Compressor room north end of east wall, brick Red 0 

36 Exit door off Ammonia Compressor room, exits west Grey paint 0 

37 Same door as above, white casing White paint 0 

38 Storage A, west wall, brick White paint 0 

39 Storage A, west wall, window casing (inside window) Grey paint 4.13 

40 Storage A, west wall between window Grey paint 0 

41 Storage A, west wall, window frame / trim Grey paint 0 

42 Storage A, door through north wall Grey paint 1.24 

43 Storage A, window on north wall, casing White paint 0 

44 Storage A, ceiling, I-beam Grey paint 0 

45 Storage B, door jamb, north entryway of room Grey paint >1.0 

46 Storage B, door panel, north entryway of room Grey paint 0 

47 Storage B, Electrical room, south wall White paint 1.00 

48 Storage B, wood wall next to elevator White paint 1.22 

49 Storage B, west cinder block wall outside Lab White paint 0 

50 Storage B, ceiling, wood lathe above transite layer Peeling wood 0 

51 Storage B, Lab,  cinder block on east wall Pink paint 0 

52 Same as above, different color paint White paint 0 

53 Storage B, Lab, brick, west wall White paint 0 

54 Storage B, stairwell on west end, closet, brick White paint 0 

 
55 Same as above, door to closet, door panel Grey paint 1.04 

56 Same as above, door to closet, door jamb Grey paint 0 

57 Storage B, east wall, brick White paint 1.0 

58 Storage B, south wall cinder block  White paint 0 

59 Culture room, east wall, brick, 2 ft up from floor White paint 0 

60 Same as above, 5 ft up from floor White paint 1.75 
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Sample ID Location Coating Identification mg /cm2 

61 Culture room, south wall, brick White paint 0 

62 Storage C, north wall, brick Red paint 0 

63 Storage C, window in north wall, fascia above window White paint >1.0 

64 Storage C, same as above, window casing near floor White paint 0 

65 Storage D, I-beam Red paint 0 

66 Storage C, west wall, door, jamb Grey paint 0 

 Second Floor “Tower Block”    

67 Tower, stairwell, treads Brown paint 0 

68 Tower, wooden mopboard at top of stairwell Beige paint 0 

69  Tower, west wall, wood, near reception area White paint 0 

70 Tower, reception area, west wall window sill White paint 0 

71 Same as above, window casing White paint 0 

72 Same as above, exterior window sill White paint 0 

73 Tower, Conference room, north window, sill White paint 0 

74 Tower building, exterior cement shingles, north side Blue paint >1.0 

75 Tower, bathroom, east wall window sill White paint 0 

76 Tower, kitchen, north wall, fiberboard Light blue paint 0 

77 Tower building, exterior cement shingle, south side Blue paint >1.0 

78 Tower, main office, window, south side, casing White paint 0 

79 Tower, main office, window, south side, sill White paint 0 

80 Tower, main office, south wall, lathe behind paneling White paint 0 

 Red brick building 2nd floor   

81 Storage E, west wall, wood Cream paint 0 

82 Same as above, drywall  Cream paint 0 

83 Storage E, south wall, door jamb White paint 0 

84 Employee break room, plywood flooring Grey paint 0 

85 Employee break room, north wall, drywall White paint 0 

86 Employee break room, east wall window, sill White paint 0 

87 Employee break room, east wall window, casing 20” up 
from sill 

White paint 4.30 

88 Same as above, casing right at sill level White paint 0 

89 Same as above, window casing on north end of window White paint 3.34 

90 Women’s room, south wall, wood Grey paint >1.0 

91 Women’s room, south wall, wood White paint 0 

92 Men’s room, south wall, wood Grey paint >1.0 

93 Men’s room, entrance door White paint >1.0 

94 South end of building section, Storage G, door Brown paint 0 

95 Attic Storage F, door jamb White paint 0 

96 Attic Storage F, stairwell to attic extension, door jamb Blue / grey paint 2.81 

97 Attic Storage F, north wall, former window casing Dark blue paint 1.41 

98 Exterior brick, west exterior wall, Attic Storage F Red paint 0 
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Sample ID Location Coating Identification mg /cm2 

99 Attic Storage F, west wall, window, casing White paint 3.81 

100 Attic Storage F, north wall, lath / plaster White paint >1.0 

101 Attic Storage F, stairwell from employee room, north wall Dark blue paint 2.12 

102 Same as above, lath / plaster above door entry Cream paint 2.12 

103 Stairwell from Storage A to employee room, all walls White paint 0 

 Building exterior   

104 Loading dock to first floor, door, panel Grey paint 1.72 

105 Red brick, exterior of building, 48” up from floor level Red paint 0 

106 Foundation Red paint >1.0 

107 Addendum to sample # 104 door casing, same location White paint 0 
  

 1 Positive results are highlighted in light red.  
 

4.4  LEAD BASED PAINT RESULTS –  LEAD PAINT CHIP ANALYSIS  

For Quality Assurance / Quality Control purposes, samples of paint chips from XRF tested surfaces 
were analyzed by ICP/AES to ensure repeatability of results.  Quality Control XRF testing results are 
included in the XRF information located in Appendix B.   Please note that coatings which tested both 
negative and positive via XRF method were included in the QA/QC round. The results of laboratory 
analysis are listed in Table 3. 

 
Table 3:  Lead Paint Chip Results, Laboratory Analysis 

Sample ID Location XRF Results 
mg /cm2 

% Lead by weight, 
lab analysis 

4 Milk receiving, west wall at south end 0 <0.0025 

11 Maintenance, east wall, where fire extinguisher hung 0 0.0082 

87 Employee break room, east wall window, casing 20” up 
from sill 

4.3 6.8 

89 Same as above, window casing on north end of window 3.34 3.5 

96 Attic Storage F, stairwell to attic extension, door jamb 2.81 14 

104 Loading dock to first floor, door, panel 1.72 1.5 

 
 

4.5  LEAD BASED PAINT DISCUSSION  

The use of lead based paint as a coating material in older structures is very common.  At this site, the 
basement area where food production activities were conducted, much of the cement, brick, cinder 
block, formica-like wall panels, and drywall are relatively free from lead content, with the exception 
of four positive areas adjacent to food production (two in a maintenance storage area, one in the 
Micro-Scan room, and a positive lead paint coating on an iron stairway) and one positive reading in 
the Production room, on painted cement block located behind the formica-like paneling.  

The first floor of the building is comprised of Storage Rooms A-D and utility rooms.  Lead based 
coatings were found in 28% of the building components tested on this floor.  Of the nine positives, 
five are associated with door & window components (door panels, jambs, window fascia and casings) 
and the other four were associated with either wood wall or brick wall coatings.  
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The second floor “Tower Block” section of the site, which housed the main office, conference room, 
kitchen and bathroom, was free of any lead based paint on the interior of this section.  Testing on 
exterior light blue shingle material was performed on the north and south facing exterior walls; two 
positive results (one at each location) were recorded for this exterior shingle material.  

The area of the building with the most positive results was the second floor, separate from the 
“Tower Block”, and identified on the site map as the “Red Brick second floor” section.  This area held 
the employee break and locker rooms, and an Attic Storage area that was once used as a 
maintenance room.  Of the twenty – three tests taken in this area, eleven were positive (48%).  The 
majority of the positive were confined to the Attic Storage area, where six of the eleven positives 
were detected.  Much of the walls, doors, and window components in this area tested positive.  The 
other five positives outside of the Attic Storage area were associated with the window components in 
the employee break room, and the wall and doors of the woman’s and men’s bathrooms.  

The exterior of the building had a few positives, to include a door on the loading dock, first floor, the 
light blue shingles on the exterior of the Tower Block, and slight positives associated with the 
coatings on the foundation.  Red brick and white paint on the exterior tested negative.  

Overall, the pattern of lead based paint testing results matches the perceived age of the building and 
/or building component, and the use of the space where testing was performed.  Areas where testing 
gave positive but low readings (>1.0 mg /cm2) indicate areas where lead paint may have been used in 
the past, but was removed and the building component re-coated with a more lead-friendly product.  
When lead based paint is stripped, commonly a residue is left behind that has enough lead content to 
test positive.  

Demolition of this building will liberate lead dust that could contaminate the surrounding soil.  In 
addition, both respiratory and personal protective equipment (coveralls, etc) and best hygiene 
practices need to be employed to safeguard workers when renovation or demolition activities take 
place.  Special attention to the Red Brick second floor area is highly recommended to limit the 
amount of lead contaminated dust that could be released to the environment.  

4.6  LEAD TESTING QUALITY ASSURANCE / QUALITY CONTROL (QA/QC) 

Good correlation of test results (positive vs. negative) occurred between the XRF testing and the 
analysis of paint chips performed in the laboratory.  Two samples in the milk receiving bay that 
tested negative for lead using the XRF were validated by the laboratory analysis.  In addition, all 
samples that tested positive with the XRF also tested positive through laboratory analysis. For 
purposes of this report, the QA/QC field procedure verified the XRF positives.  It should be noted that 
the units of measure between the XRF (mg /cm2) and the laboratory analysis (% by weight) are not 
the same, however the HUD definition of lead – based paint includes any paint that tests greater than 
0.5% by weight of lead. Laboratory analysis shows that the four XRF positive samples meet this 
criterion. 

 



 

 



APPENDIX A:  LABORATORY RESULTS 

 





















APPENDIX B:   XRF PERFORMANCE CHARACTERIZATION SHEET 

 







 
 
Innovx XRF Calibration Checksheet 
 
Innovx Model # A-4000 
Serial # 8065 
 
 
Date of Use: March 31, 2009 
Analyst: Terese Churchill 
 

Signature:      
 
 
 
Calibration check method:   Supplied NIST Standard Reference Material 2573 

     Lead Paint Film – Nominal 1.0 mg /cm2   

     Reference range:  0.97 – 1.12 mg / cm2   

 
 
 
 
 

 
Pre Calibrations 1.12 mg / cm2   

 
Control check 1 1.13 mg / cm2   
 
Control check 2 1.10 mg / cm2   
(Battery change) 
 
Final Calibration 1.04 mg / cm2   

 
 



APPENDIX C:  SITE MAP

 









APPENDIX D:  LABORATORY ACCREDITATION / INSPECTOR QUALIFICATIONS 

 





 
 
 
 
 
 
 
 
 
 

 



 

 

APPENDIX 6 
 

STRUCTURAL ENGINEERS ASSESSMENT 



 

208 Flynn Avenue, Suite 2A, Burlington, VT 05401  �  Tel:  802-863-6225  �  Fax:  802-863-6306 

85 Mechanic Street, Suite 350A, Lebanon, NH 03766  �  Tel:  603-442-9333  �  Fax:  603-442-9331 

 

March 15, 2012 

 

Kurt Muller 

The Johnson Company 

100 State St # 600   

Montpelier, VT 05602 

 

Re:  Richmond Creamery Building      EV # 12072 

 Preliminary Structural Evaluation 

 

 

Dear Kurt: 

 

 

A preliminary structural evaluation of the Creamery Complex in Richmond, VT has been 

completed.  The complex is comprised of a variety of building construction types and dates.  

The complexity of the buildings and limited nature of this report require an overview of each 

section, rather than a detailed evaluation.   Some locations were not entered either due to 

limited access or the appearance of unsafe conditions.   

The discussions in this report are based on observations made on February 25, 2012.  No 

further evaluation or calculations have been made to determine carrying capacity or detailed 

evaluation of compliance with current codes.  For the orientation of the reader, a rough site 

plan of the complex is attached with a lettering system showing portions of the complex 

Buildings A through H.  These delineations are rough and are not to be construed as “to scale” 

plans of the areas. 

It is understood that the original building (B) is the original red sided gable roof structure and 

may have extended to the west and formed the foundation for Building A which is the 

prominent blue rectangle that towers above the rest of the site.    
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A- West Four Story Structure- “Blue Box” 

 

Observations: 

 

This building is the most visually prominent section of the complex.  It is a four level 

rectangular structure.  The lower levels of the structure are part of a ca. 1920 addition 

to the original building.  The upper levels are a ca. 1940 upward expansion. 

 

The lower level floors are steel and concrete and are in fair to good condition.  The 

structures appear to be stable, but the steel has substantial rust and the concrete has 

been exposed to substantial moisture and freeze-thaw cycles that have caused cracking 

and spalling. 

 

The upper floor is a lightly framed wood structure that is partially hung from the roof. 

 

The roof structure consists of dimensional wood framing, wood planks, and steel beams.  

The roof is moderately sloping and appears stable, but also lightly framed.  The eaves 

are in poor condition having been exposed to substantial water damage.  Based on 

water damage observed, it is likely that there are some roofing failures that have led to 

moderate structural damage. 

 

The brick walls at the lower level appear stable, but have been damaged from 

penetrations and attachments at adjacent structures.  The upper level walls are wood 

framed and appear in good condition.  The lower level walls have been removed on the 

west and south and replaced with steel beams.  This configuration creates a weak shear 

level in resistance to seismic resistance. 

 

Re-Use Recommendations:   

 

The lower floors would require moderate rehabilitation and reinforcing and should be 

further documented and evaluated to determine the level of work needed.  The 

upper/loft level framing will likely require substantial improvements to be occupied. 

 

The roof framing appears substantially undersized to support code required snow loads 

and the hung upper level floor and will require substantial reinforcing.  Repairs to 

damaged areas will also be required including rotted framing at roof leaks and at the 

eaves.  
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Improvements to the seismic resisting system at the basement level will be required.  

This may be simply filling in the open spaces with new concrete foundation as adjacent 

areas are demolished. 

 

B- Pitched Roof Original 1916 Red Building: 

 

Observations: 

 

This Building consists of two wings: a northern wing with a prominent gable that faces 

Jolina Court and a southern wing with a ridge line perpendicular to the front section.  

 

The floors of the northern portion of this building are constructed of steel and concrete 

while the floors of the southern section appear mostly wood framed.  The steel and 

concrete sections are in fair condition with cracking and water damage noted.  The 

wood framed sections are in fair condition and some sagging and water damage was 

noted.  A section of floor at the south-east section was originally concrete and a large 

section was removed and in-filled with dimensional lumber framing. 

 

The roof framing is wood framed with wood decking and slate roofing and is in poor 

condition.  The slate roofing has failed in several locations and substantial water 

damage/rotting framing was observed.   The intersection of the front north-south gable 

and the rear east-west gable is framed with several overbuild conditions that do not 

appear stable.  The roof framing at the south-east has been modified substantially with 

steel beams added- possibly in concert with modifications to the floor below.  This area 

also shows signs of water infiltration and rotted structure.   From the exterior, 

substantial sagging of the roof can be observed as well as missing slate shingles and 

holes in the roof from missing and deteriorated sheathing. 

 

Exterior walls appear to be solid brick up to the eave level and wood framed gable walls 

above.   The brick appears to be stable without significant bowing or major collapses.  

However, the brick has been damaged from freeze-thaw action near the base of the 

walls, and from penetrations through the wall from the attachment of utilities and  

subsequent additions.   

 

Re-Use Recommendations:   

 

The floor structures should be further evaluated and could potentially be re-used with a 

moderate level of rehabilitation and likely reinforcement.  The roof structures require 
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complete reconstruction or wide-spread reinforcing.   Substantial repointing and partial 

replacement of brick will be necessary. 

 

C- One story- Loading Dock 

 

Observations: 

 

This structure appears to be an industrial style metal building as evidenced by the metal 

exterior siding, but the roof structure was not able to be observed due to a ceiling in 

place.  The northern section (C-1) appears to be a wood overbuild to form a valley.  This 

area is in poor condition and is collapsing. 

 

Re-Use Recommendations:   

 

The collapsed areas should be removed and the entire structural system in this area 

appears unsafe.  Further removal of finishes, documentation, and evaluation is required 

to confirm this assessment. 

 

D- Metal Manufactured Building  

 

Observations: 

 

This structure is an industrial style pre-manufactured metal building and appears to 

consist of one story.  The building was not accessed since the path to the building was 

through collapsed structures.   This building appears to be structurally stable.  However, 

significant damage to the exterior metal panels and roofing was noted.  

 

Re-Use Recommendations:   

 

Prior to re-use, a thorough structural evaluation should be made as many of these types 

of buildings were not designed to current codes and there will be higher snow loads due 

to drifting from higher adjacent roofs.    Replacement of exterior siding and roofing will 

likely be necessary in addition to reinforcing of the frame and purlins. 

 

 

 

 

 



Richmond Creamery   P a g e  | 5 

E- Low Roof Wrap Around 

Observations: 

This structure is wood framed with dimensional lumber.  There is no roof sheathing 

(plywood or boards) and instead utilizes 2x4 wood strapping and corrugated metal 

“barn” roofing.  A section of foundation at the west end has collapsed.  Several sections 

of framing have collapsed. 

 

Re-Use Recommendations:   

 

This section of building is not safe to enter and is not considered re-usable. 

 

F- Wood Frame Connector 

 

Observations: 

 

This area appears to have multiple layers of construction.  The original structure has 

been covered in some areas with wood framed roof overbuild structures.  This roof of 

this section is in poor condition and in process of collapse.   The floor construction is 

similar to that of building A. 

 

 Re-Use Recommendations:   

 

The roof framing in this area is in the process of collapse and should be removed and 

replaced.  See Building A for floor level recommendations. 

 

G- South Garage Buildings 

Observations:  

These buildings are one story shed roof structures framed of dimensional lumber with 

wood columns and exterior bearing walls of concrete masonry units (CMU) and wood 

stud.   The wood roof framing appears in stable condition; however the beams show 

signs of deflection.   The masonry is in poor condition with several large holes.  The 

exterior wood siding is T1-11 and is in fair condition.  The eaves and soffits are 

deteriorated 

Re-Use Recommendations:   
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These areas would require substantial reinforcing of the roof framing and 

repair/rebuilding of portions of the exterior wall. 

 

H- 1960-1970 Additions. 

 

This area is a one story, wood framed area that was not accessed.  

 

I- Not Used 

 

J- Storage Shed-  

 

This is a small wood framed shed.  The roof structure is in poor condition with 

undersized and failing roof framing.  The walls are wood stud with wood clapboard 

siding that is in good condition.  A small section of masonry enclosure was observed at 

the east side of the shed.  The masonry is in poor condition. 

 

Re-Use Recommendations:   

 

The roof framing should be reinforced and repaired.  The masonry section is not suitable 

for re-use. 

 

K- Boiler Building- 

 

This is a small outbuilding at the west end of the site.  The building was not accessed.  

The exterior is metal siding and appears stable. 

 

Summary/Recommendations 

The site is a complex arrangement of buildings dating from 1916 to the mid to late 1900’s.  The 

buildings are generally in fair to poor condition.  Some areas of the complex have portions of 

the structure that are unsafe or in the process of collapse.  Prior to construction/abatement 

crews entering, a plan should be developed to remove or shore collapsing structures.  A 

structural engineer and/or site safety manager should be assigned to further evaluate and 

monitor the structures for occupancy. 

The mid 20
th

 century buildings C through H have little economic or historic value.  The original 

1916 building and the subsequent vertical addition ca. 1940 (Buildings A and B) listed on the 

Vermont State Register of Historic Places Historic Sites and Structures Survey in 1980.  These 
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buildings will need substantial structural work to be able to be occupied and several sections 

will likely need to be replaced.   The floor structures appear stable, but the wood framed upper 

levels and roof are in fair to poor condition. 

This report is a preliminary analysis based on a ½ day walk through of the complex.  Due to the 

complexity of the numerous structural systems, limited access due to collapsing structures, and 

the presence of finishes that could not be removed due to hazardous materials, much of the 

structure could not be directly observed.   A more detailed documentation and evaluation 

process is required to determine specific remediation measures. 

 

Respectfully 

 

Robert Neeld, PE- President 

Engineering Ventures, PC 
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