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Form B 
Project Organization 

 
 

Brownfields Project Manager, U.S. EPA

     Project Manager, JCO

Senior Engineer, JCO

Kathleen Castagna 

Kurt Muller, P.E. Project Manager 

Joel Behrsing, QA/QC Officer

Mr. Behrsing will act as Quality Assurance/ Quality Control (QA/QC) 
Officer.  He will be responsible for reviewing all sampling activities and 

laboratory assessments to ensure that the required QA/QC protocols have 
been followed and performing final review of deliverables.

802-229-4600

802-229-4600

 Mr. Muller will act as Project Manager.  He will act as primary point
of contact, ensure that sufficient resources have been allocated, 

direct all field work, and oversee the project 

Ms. Castagna will coordinate EPA oversight for the project.

Brownfields Response Program
802-249-5770

Matthew Becker

Mr. Becker will coordinate Vermont regulatory 
oversight and approvals for the Site.

The Johnson Company
JCO Technical Staff

802-229-4600
The technical staff will carry out sampling and field

analyses. 

617-918-1429 

Quality Assurance Officer, U.S. EPA
Mr. Robert Reinhart 

Mr. Reinhart will review and approve the QAPP.
617-918-8335 

EAI will provide laboratory soil and GW
sample analysis services for the project 

Eastern Analytical, Inc.
800-287-0525

Kathleen Noonan-Kelley

Jeremy Matt 
Staff Engineer, JCO

Mr. Matt will complete data review, and  
assist with report preparation for the project. 

 

802-229-4600 

Gail Aloisio 
St. Johnsbury Brownfields Program  
The St. Johnsbury Brownfields Program is the  

EPA Grantee
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Form C 
Introduction  

  
The Johnson Company was retained by The St. Johnsbury Brownfields Program (SJBP) to 
design and conduct a Phase II Environmental Site Assessment (ESA) of five parcels (0 Ely 
Street Lot 8, 0 Ely Street Lot 8.1, 85 Ely Street, 64 State Street, and 53 State Street), totaling 
6.62 acres (the Site).  This document describes the initial reconnaissance phase of the overall 
investigation, which is intended to provide data necessary to increase the efficiency and 
effectiveness of subsequent investigation activities.  The Site is owned by Vermont Salvage 
Holdings, LLC and is located in an industrial/commercial corridor off of U.S. Route 2 (see 
Figure 1).  The Site currently hosts a stitching business and a hunting supply retail store.   
Previous Site uses have included a salvage yard, a wood and metal working shop, an auto body 
and auto repair business, a residence, a railroad corridor, a storage facility owned by St 
Johnsbury Hide & Tallow, and an oil warehouse.  The Site abuts approximately 950 feet of the 
southern bank of the Moose River and various debris from past dumping are visible along the 
riverbank.   

 
The proposed reconnaissance phase of the investigation is the first step in achieving the overall 
objective of this project, which is to adequately characterize and delineate potentially impacted 
soil, interior drain/pit material, and building materials in anticipation of developing an 
Environmental Protection Agency (EPA) and Vermont Department of Environmental 
Conservation (VTDEC) approved Corrective Action Feasibility Investigation (CAFI) and 
Corrective Action Plan (CAP) that presents the remedial actions required prior  for reuse of the 
Site.  One potential re-use scenario is affordable housing units for seniors.   
 
This document is an addendum to The Johnson Company’s 2010 Generic Quality Assurance 
Project Plan (QAPP) Update RFA 07285, which provides detailed information regarding the 
sampling and analytical methodology typically used during brownfield investigations. The 
scope of work presented herein is based on discussion with the Property owner (Mr. Steve 
Dolgin), information provided by SJBP, observations made during a January 9, 2012 Site visit, 
and review of the limited list of Recognized Environmental Conditions (RECs) presented in the 
July 2012 Phase I ESA report prepared by another consultant.  The Johnson Company 
reevaluated the available Site information and developed a more comprehensive list of RECs 
than was presented in the Phase I ESA.  Because of the wide variety of potential environmental 
concerns presented on this list, The Johnson Company determined that it was pre-mature to 
immediately implement a formal Phase II investigation (soil borings, monitoring wells, 
analytical sampling, etc.) without some additional location specific information that could 
focus the investigation efforts in areas with confirmed environmental impacts.  In order to 
generate this additional information, the proposed reconnaissance phase is presented herein and 
is intended to serve as a preliminary assessment that will utilize field-screening methods to 
gather data and identify “problem” areas on the Site where analytical samples will be collected 
during a follow-up field effort.  This Site-Specific QAPP (SSQAPP) describes the preliminary 
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“Site reconnaissance” tasks only; additional SSQAPP(s) will be developed as necessary for a 
follow-up field investigation. 

 
 Problem Definition 
The Site has a long history of commercial and industrial uses, including salvage yard activities, 
wood and metal working, and auto body and automobile repair.  Figure 2 shows the layout of 
the Site parcels along with the RECs associated with each parcel.  According to Mr. Dolgin, 
the salvage yard has received a wide variety of material including scrap automobiles, 
appliances, computers, used 55-gallon drums, boiler and tank carcasses, tires, potentially 
radioactive material from a former radar station, and miscellaneous scrap metal during its 
operation, which started in the mid-1950s and spanned a period of approximately 50 years.  In 
addition, the Site is located in a commercial/industrial corridor adjacent to a former railroad 
line and hazardous waste sites. In addition, a railroad spur reportedly extended onto the 0 Ely 
Street Lot 8 parcel.  The Johnson Company is not aware of any prior Phase II investigation 
activities focused on identifying potential impacts to the Site.  Traditionally when creating a 
scope of work for a Phase II ESA, the investigation is designed to address specific RECs that 
are clearly outlined in a Phase I ESA.  The Phase I ESA that was provided, failed to identify 
Site-specific RECs, and therefore The Johnson Company has developed the following list of 
RECs (below) which will be the focus of the Phase II Investigation (Reconnaissance Phase and 
follow-up efforts): 
 

Fires & Trash Burning (Site-wide concern): Structural fires and trash burning may 
have resulted in aerial deposition of SVOCs, metals, and/or dioxins.  Impacts from 
these contaminants are likely to be more prevalent in shallow soils than in the 
subsurface.   

Radioactive Materials (Site-wide concern): During a routine Canadian border crossing 
by a waste hauler that had collected material from the Site (although potentially from 
other sites as well), a single drum reportedly tripped the radiation detectors at the U.S. / 
Canadian border.  According to Mr. Dolgin, the drum was returned to the Site.  In a 
follow-up telephone conversation between The Johnson Company and Mr. Dolgin 
regarding this incident, it was suggested that the contents of this particular drum may 
not have originated from the Site.  Mr. Dolgin further explained that if the material did 
originate from the Site it is unknown where it was stored prior to transport.  Following 
the incident at the Canadian border crossing, the drum was reportedly stored in the 
former American Fork & Hoe building (which later burned), although Mr. Dolgin was 
uncertain of its whereabouts and suggested it may have been moved before the fire 
occurred.  Mr. Dolgin also indicated that members of the fire department inspected this 
drum, prior to the building fire, and did not identify “any problems” (presumably 
referencing the Geiger counter screening mentioned in the Phase I ESA).   
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Salvage Yard Activities (Site-wide concern):  According to Mr. Dolgin, the salvage 
yard accepted a wide variety of scrap material, including appliances, cars, “empty” 
containers (cans, buckets, drums, and tanks), electronic equipment, heating equipment, 
etc.  These and other salvaged items may have contained residual hazardous materials 
which include petroleum products, solvents, paints, degreasers, asbestos, used oil, 
automotive liquids, dielectric fluids, building materials, etc.  Potential impacts from 
these types of sources are likely greater at or near the surface, although related 
contaminants may have migrated to deeper soils and groundwater.   

Rail Road (Site-wide concern): Rail corridors are often considered a recognized 
environmental condition for several reasons. Aerial deposition of partially burnt 
hydrocarbons (coal fired engine exhaust) from the nearby railroad and the railroad spur 
may have resulted in surficial soil contamination at the Site.  In addition, herbicides 
may have been used to control plant growth along the railroad corridor(s), rail car 
braking systems had historically used asbestos-containing material in the brake linings, 
and PCB-containing electrical equipment has historically been used in diesel-electric 
locomotives. Finally, rail transport has historically been a cost effective method of 
transporting large quantities of potentially hazardous liquid or debris, which has the 
potential for being released during transport to the underlying soil associated with the 
corridor.    

Salvaged ASTs and USTs:  According to the Phase I ESA, there are former ASTs and 
USTs on the 0 Ely Street, Lot 8 parcel, the 53 State Street parcel, and the 64 State 
Street parcel that had been salvaged.  The former contents of these tanks are unknown, 
but may have been hazardous and could have potentially been released during storage 
or salvage activities.  Potential contaminants include VOCs, SVOCs.  Because the tanks 
may have been used to store waste oil, metals are also a potential contaminant. 

55-Gallon Drums:  A large number of mostly “empty” drums are present at the Site, 
many of which appear to be in poor condition.  This presents the question of whether or 
not they arrived empty or if their contents were released since being accepted on Site.  
Drums can be used to store a variety of potentially hazardous materials: leaks from 
rusted drums could have resulted in impacts to both soil and groundwater.   
 
Computer Hardware:  Computer equipment is known to contain many hazardous 
materials including heavy metals and, in older equipment containing vacuum tubes, 
PCBs.  This type of equipment, exposed to the elements, presents a concern that these 
types of contaminants could have been released to the ground surface, subsurface and 
possibly groundwater.  This computer hardware dumping appears to be limited to the 0 
Ely Street Lot 8 parcel. 
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Potentially Contaminated Fill: Based on visual inspection of Site topography along the 
bank of the Moose River, fill appears to have been placed along the river to level the 
Site and create more usable land.  In particular, the surface grade may have been 
adjusted by as much as 10-feet or more along the northern boundary of the 85 Ely 
Street parcel.  The origin of this fill is unknown and should be characterized to confirm 
a lack of hazardous constituents.   

Automobile Crushing/Storage: According to Mr. Dolgin, automobile crushing occurred 
at the western end of the 0 Ely Street Lot 8 parcel.  Prior to crushing, Mr. Dolgin 
reported that the engine oil and coolant reservoirs were drained and the fuel tanks 
removed.  Mr. Dolgin also indicated that there was a mechanism for collecting and 
disposing of this liquid waste (although he is unsure of the details); however, he did 
suggest that releases of automotive fluids to the ground surface were possible.   

Waste Oil/Used Oil Filters: The used oil filters present on the 0 Ely Street Lot 8 and the 
53 State Street parcels may have released waste motor oil to the underlying soil, 
resulting in potential subsurface soil and groundwater impacts. 

Vermont Tool & Die Shavings: Mr. Dolgin reported that, approximately 30-years ago, 
shavings from the Vermont Tool & Die Company were received at the salvage yard and 
stored briefly near the western end of the 0 Ely Street Lot 8 parcel.  Historically, before 
they were banned from use, PCBs had been used in cutting oil.  Given the time frame 
that the shavings would have been produced suggests they could have been coated with 
PCB-containing cutting oil.   

Potentially Hazardous Building Materials in Fork & Hoe Building (0 Ely Street Lot 
8.1), Trailers (0 Ely Street Lot 8) and In-Use Building (53 State Street):  Given the 
observed age of the former American Fork & Hoe building, trailers on the 85 Ely Street 
parcel, and the 53 State Street building that remains in-use, the construction or later 
improvement of these buildings may have included the use of PCB-containing building 
materials, lead-based paint, and/or asbestos-containing materials.   
 
Coal Ash and Slag:  Fork & Hoe Building (0 Ely Street Lot 8.1): Coal ash and/or slag 
from the forge that was associated with the American Fork & Hoe building may have 
been disposed of on Site.  Coal ash and slag may contain hazardous constituents, such 
as semi-volatile organic compounds (SVOCs), metals, and dioxins.   
 
Machine Shop:  Fork & Hoe Building (0 Ely Street Lot 8.1): The machine shop 
associated with the former American Fork & Hoe building may have utilized PCB-
containing cutting oil.  Based on review of the Sanborn fire insurance maps, the 
machine shop appears to have been located in the western end of the building.  While 
the bulk of the building has been destroyed by a fire and cannot be accessed safely, the 
floor near the former machine shop appears accessible. 
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Painting Area:  Fork & Hoe Building (0 Ely Street Lot 8.1): The Sanborn fire insurance 
maps also show “Painting” in the western end of the American Fork & Hoe Company.  
Contaminants potentially associated with paints include VOCs, SVOCs, metals, and 
PCBs.   
 
Oil Warehouse:  Fork & Hoe Building (0 Ely Street Lot 8.1) 
The Sanborn Fire Insurance maps show the label “Oil Ho” (warehouse) in connection 
with the Fork & Hoe building.  No indication of the type or purpose of this oil is 
provided on the maps, but leaks or spills may have occurred in or around this structure. 
 
Adjacent Hazardous Waste Sites: Two Site parcels (0 Ely Street Lot 8 and 64 State 
Street) are adjacent to / or down gradient from active or former State listed hazardous 
waste sites.  Contamination from these sites may have migrated onto the Site.  
Specifically, a former gasoline filling station, the Portland Street Valero (Bedards 
Mobil), was listed as a hazardous waste site in 1993 after subsurface soil and 
groundwater contamination was identified during the closure of five underground 
storage tanks on that property.  Subsequent soil vapor screening and groundwater 
sampling (for the truncated petroleum list of VOCs: benzene, toluene, ethyl benzene 
and xylenes (BTEX), and methyl tert butyl ether (MTBE)) identified significant 
impacts to groundwater.  In June 1999, a soil vapor extraction and air sparging system 
was installed at this site by Lincoln Applied Geology (LAG).  This initial remediation 
system had limited success and the system was dismantled and removed in July 
2003.  A multi-phase extraction pilot test was conducted by LAG in May 2004; this 
also proved ineffective and was subsequently removed.  Annual monitoring is on-
going; the most recent monitoring report available (dated April 19, 2010) shows a 
groundwater plume extending off of this property to the northwest, in the direction of 
the Site.  Based on preliminary review of the most recent report, the impacted 
groundwater does not appear to extend as far as the Site, as the sample collected from 
MW-13 (near the southeast corner of the 64 State Street parcel) reported no detectable 
VOC concentrations. 

A second adjacent property, True Temper, was listed as an active hazardous waste site 
in 1990 after acetone and MTBE were detected at concentrations above Vermont 
Groundwater Enforcement Standards.  Follow-up sampling in 1997 reported no 
detectable concentrations of the contaminants of concern in groundwater and the site 
was issued Site Management Activity Completed (SMAC) status in a letter dated 
October 7, 1997. 
 
The information available regarding these two nearby hazardous waste sites does not 
indicate they have impacted the Site, but they need to considered when developing the 
Phase II ESA approach, and when interpreting the collected Phase II data.  
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Aboveground Storage Tank (AST) Fork & Hoe Building Since the building fire and 
collapse, the heating oil AST associated with the former Fork & Hoe building is no 
longer in service and the tank’s contents or condition is unknown, because the area of 
the building where the AST is located cannot be safely accessed.  Until the building is 
fully demolished details related to this AST will likely not be fully understood.  
 
Underground Storage Tank (UST) 53 State Street: Mr. Dolgin reported that the 53 State 
Street building is currently served from an interior 275-gallon fuel oil AST, and that the 
500-gallon UST (#2 fuel oil) located outside the northern exterior wall of the building 
is abandoned.  The underlying material of the abandoned UST should be assessed to 
determine if a release has occurred.  Also, Vermont State regulations require that any 
tank which is out of service for more than one year be appropriately decommissioned.   
 
Motor Oil Release: A patch of stained, stressed vegetation was noted in the Phase I 
ESA near a piece of heavy equipment.  This is reportedly the result of an oil release, 
which occurred during maintenance of the equipment.  The type and quality of the oil is 
unknown and may have contained VOCs, SVOCs, metals, and/or PCBs.   

Floor Drains: The Phase I ESA identified four floor drains in the 53 State Street 
building; these drains may have accepted spills of potentially hazardous materials.  Mr. 
Dolgin indicated that these floor drains are connected to the municipal sewer; however 
no formal documentation confirming this connection has been reviewed.  Also, the 
condition of the sub-slab piping and fittings has not been confirmed and therefore it is 
possible that the building’s sub-surface have been adversely impacted due to a breached 
pipe or fitting.  

Automotive Repair Pit:  During the January 9, 2013 Site walkover an automotive repair 
pit was identified in the eastern end of the 53 State Street building; this pit could have 
acted as a pathway to subsurface soils of potentially hazardous materials that may have 
been drained or released into the pit.  Mr. Dolgin indicated that this pit, which is 
currently boarded-over, is constructed of cast concrete and does not have a drain.  The 
condition of the concrete could not be ascertained.    

Body Shop Exhaust Fan: According to Mr. Dolgin, automotive painting was performed 
in the western bay of 53 State Street building as part of the former auto repair and auto 
body operations the building formally hosted.  Automotive paints have been known to 
contain VOCs, SVOCs, and heavy metals.  The exhaust fan, associated with the former 
paint booth, was identified on the southern exterior wall of the building and may have 
contributed to the distribution of VOC, SVOC and metals impacts to exterior soils in its 
immediate vicinity.   
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Body Shop Drum Storage:  During the January 9, 2013 Site walkover, Mr. Dolgin 
indicated that drums of waste material (paints, lacquers, used oil, etc.) from the body 
shop operations were formerly stored along the western exterior wall of the 53 State 
Street building.  The contents of these drums were reportedly collected for disposal on a 
regular basis, but spills may have occurred during filling or collection.   

Tannery / Grease Receiving Plant: A structure labeled “Grease Receiving Plant”, 
located near the current footprint of the 53 State Street building, was associated with 
the St. Johnsbury Hide & Tallow Company.  The Phase I ESA suggests that this facility 
was a tannery, although according to Mr. Dolgin the facility only stored hides for 
distribution and never processed the leather.  Historically, tanneries utilized a number 
of hazardous chemicals, including liquids containing heavy metals, including 
hexavalent chromium.  Even if this facility was primarily used for storage, it is possible 
that hazardous tannery-related materials were stored, and/or treated leather scraps were 
disposed of, at this facility.   

Abandoned Electrical Panels:  A number of abandoned electrical panels were noted 
along the northern boundary of the 64 State Street parcel.  Based on a cursory 
inspection, the equipment on these panels appeared to be primarily circuit breakers, but 
other equipment may be present which may contain PCB oil and/or mercury switches.   

Table 1 below summarizes the RECs described above.  Table 1 also presents the potential 
contaminants of concern associated with each of these RECs and indicates if soil and/or 
groundwater may have been impacted by the contaminants of concern.   
 

Table 1: Recognized Environmental Condition Summary 

VT Salvage, St. Johnsbury, Vermont 

Parcel REC 
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Site-Wide 

Fires & Trash burning *   S     S       

Radar Station Materials             S 

Salvage Yard Activities S/GW S/GW S/GW S/GW     S   

Rail Road (Aerial Deposition) *  S       

0 Ely Street 
Lot 8 

Abandoned ASTs/USTs S/GW S/GW S/GW           

55-Gallon Drums S/GW S/GW S/GW S/GW   S/GW     

Computer Hardware *     S S         

Potentially impacted fill * S/GW S/GW S/GW S/GW     S   

Car Crushing/Abandoned Cars S/GW S/GW S/GW      
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Table 1: Recognized Environmental Condition Summary 

VT Salvage, St. Johnsbury, Vermont 

Parcel REC 
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Waste Oil/Used Oil Filters S/GW S/GW       

Vermont Tool & Die Shavings S S  S     

Rail Road Spur   S  S  S S  

Trailer Building Materials   B B   B  

Adjacent Hazardous Waste Sites S/GW S/GW             

0 Ely Street 
Lot 8.1 

 

Fork & Hoe: Forge *   S S   S       

Fork & Hoe: Machine Shop S/GW S/GW   S/GW         

Fork & Hoe: Painting * S/GW S/GW S/GW S/GW         

Fork & Hoe: Oil Warehouse * S/GW S/GW S/GW S/GW         

Fork & Hoe Building AST S/GW S/GW       

Fork & Hoe Building Materials   B B   B  

Potentially impacted fill * S/GW S/GW S/GW S/GW     S   

55-Gallon Drums S/GW S/GW S/GW S/GW   S/GW     

85 Ely Street 

55-Gallon Drums S/GW S/GW S/GW S/GW   S/GW     

Trailer Building Materials   B B   B  

Potentially impacted fill * S/GW S/GW S/GW S/GW     S   

53 State 
Street 

UST S/GW S/GW             

53 State St Building Materials   B B   B  

Waste Oil/Used Oil Filters   S/GW S/GW           

Motor Oil Release S S S S          

Abandoned AST S/GW S/GW             

Abandoned Cars S/GW S/GW             

Floor Drains S/GW S/GW S/GW S          

Automotive repair pit * S/GW S/GW S/GW           

Body Shop exhaust fan * S S  S           

Body Shop Drum Storage * S S S           

St. Johnsbury Hide & Tallow     S/GW           

Grease Receiving Plant S/GW S/GW S/GW S/GW         
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Table 1: Recognized Environmental Condition Summary 

VT Salvage, St. Johnsbury, Vermont 

Parcel REC 
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64 State 
Street 

ASTs S/GW S/GW             

Abandoned Vehicles S/GW S/GW             

Adjacent Hazardous Waste Sites GW GW             

Rail Road Corridor *     S    S S   

Abandoned Electrical Panels *     S S         

Historical Lumber Yard *     S           

Notes                   

S - Soil potentially impacted by REC   

GW - Groundwater potentially impacted by REC   

B – Building materials may contain the contaminant and pose a risk 

* - REC not included in the July 2012 Phase I ESA, or REC only mentioned in a very general manner 
 
 
  



Title: Phase II ESA QAPP Addendum 1 Revision Number: 0 
Site Name: VT Salvage Revision Date: 04/08/13 
Site Location: St Johnsbury, Vermont Page: 12 of 26 
 

 

Form D 
Project Objective/Description 

  
The scope of work for this Phase II reconnaissance investigation was developed in accordance 
with the US EPA’s Triad Approacha for streamlined brownfield site assessments and cleanups 
and is intended to gather sufficient data to allow for the development of a more efficient, cost 
effective analytical sampling effort. 

Site Surface Inspection and Preliminary Soil Screening 

Given the uncertainty of the exact location of potential waste materials and historical releases, 
the limited information available in the Phase I ESA, and the inability to visually inspect the 
surface conditions during the January 9, 2013 walkover due to snow cover, the efficient 
selection of the quantity and locations of proposed Phase II soil and groundwater sample points 
could not be performed.  Therefore, a thorough Site surface inspection will be performed when 
there is no snow cover.  In addition to gathering visual data to better understand surface 
conditions, The Johnson Company will conduct an extensive shallow soil field screening 
effort.  This screening effort will assess surface soil of all RECs with known locations (auto 
body shop exhaust fan area, rail spur, drum storage area, oil release area, electric equipment 
storage area, etc.) as well as provide a general screening of site soils that do not have a location 
specific REC association.  These screening results will be one of the tools used to locate where 
soil and groundwater samples should be collected for confirmatory laboratory analysis.   

Hazardous Waste Inventory 

Due to the large amount of potentially hazardous material on Site, and no currently-available 
information regarding actual quantity or types of residual contents, a subcontracted hazardous 
waste technician will be retained to quantify and profile the salvaged waste material into US 
Department of Transportation (USDOT) designated hazard material classes.  The hazardous 
waste technician performing the inventory will survey and evaluate the contents, if any, in the 
many drums currently present at the Site.  The technician will also collect samples of the drum 
contents for preliminary analysis.  This preliminary analysis is expected to be sufficient to 
categorize the drum contents for disposal purposes; however additional analytical suites may 
be required depending on the type(s) of drum contents encountered.  This profiling effort will 
focus on drums, former tanks, and liquid containing equipment, which have residual material 
and/or may have leaked since arriving on Site.  A detailed inventory of hazardous materials 
will be generated.  This quantification of potentially hazardous material is a necessary step to 
assess disposal options in anticipation of future corrective action planning.  This inventory 
provides an additional tool to locate where additional soil and groundwater assessment (beyond 
that already known) is warranted.  

                                                 
a U.S. Environmental Protection Agency, Using the Triad Approach to Streamline Brownfields Site Assessment 
and Cleanup; Brownfields Technology Primer Series, EPA 542-B-03-002, June 2003. 
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Decommission UST 

Based on information provided by the owner, The Johnson Company assumes the 500-gallon 
UST located outside the exterior wall of the 53 State Street building is abandoned.  
Considering this tank is positioned immediately adjacent to the building, underlying soil cannot 
be safely accessed without removal of this tank.  In order to determine if a release from this 
UST has impacted subsurface soil or groundwater it must be first decommissioned in 
accordance with the Vermont DEC UST Closure and Site Assessment Requirements (Effective 
June 2010). Once the tank is removed, underlying soil will be inspected, field screened, and 
confirmatory samples collected to assess the likelihood of a release. 

Floor Drain and Pit Inspection 

During the January 9, 2013 site visit, a floor pit and four floor drains were identified in the 53 
State Street building.  The wooden cover on the pit will be removed to the extent necessary to 
allow access for inspection.  The inspection of the pit will include assessing the presence of 
odors, staining, sheens, suspect building material, additional drains or outlets, and an 
estimation of volume of material present.  Similarly, the cover on each drain will be removed 
and contents will be inspected.  If material is present in the drains representative samples will 
be collected for field screening and laboratory analysis.  In addition to the investigation and 
sample effort, the local sewer and water authority will be contacted to in an attempt confirm 
that the drains are connected to the municipal sewer, as was suggested by Mr. Dolgin. 
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Form E 
Sampling Design 

 
Preparation 
Document Review - A critical first step will be to perform a detailed review of any additional 
documents and data that may be available pertaining to the Site, and communicate with EPA, 
VTDEC, SJBP, and other parties with knowledge of the Site to establish a more thorough 
understanding of Site conditions prior to preparing a definitive scope for the Phase II ESA.  
The goal of this task is to develop a comprehensive yet focused approach to the Phase II ESA 
efforts, and ensure that the work plan/SSQAPP and field investigation activities meet the 
expectations of VTDEC, EPA, property owner’s representative and SJBP while collecting only 
necessary data. 
 
Prepare Site Specific Safety and Health Plan (SAHP) - A Site-specific SAHP will be prepared 
for the proposed investigation activities.   
 
Premark & Notify Digsafe – The area around the 53 State Street UST will be pre-marked and 
Digsafe authorization will be obtained prior to the initiation of intrusive sub-surface activities.   
 

Field Screening Phase 

Soil and pit/drain material analysis will be conducted in accordance with EPA methods 
identified in the following Table 1-1.   
 

Table 1-1 Soil Analysis Methods 
Vermont Salvage, Plainfield, VT 

Analysis Method 
Volatile Organic Compounds (VOCs) EPA Method 8260B 

Semi-volatile Organic Compounds (SVOCs) EPA Method 8270D 

RCRA 8 Metals* EPA Method 6020A 

Polychlorinated Biphenyls (PCBs) EPA Method 8082 

*RCRA 8 metals are Arsenic (As), Barium (Ba), Cadmium (Cd), Chromium (Cu), Lead (Pb), Mercury (Hg), Selenium 
(Se), Silver (Ag) 

 
The specific analytical suites selected for each task are detailed in the following sections.  All 
samples will be submitted on ice under chain of custody protocol to Eastern Analytical 
Laboratories, Inc. (EAI) of Concord, NH.   
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Site Surface Inspection and Preliminary Soil Screening 

Given the lack of data regarding the Site surface conditions, a thorough visual inspection will 
be performed after the snow has melted.  In addition to gathering visual data to better 
understand surface conditions, The Johnson Company will conduct an extensive surface soil 
field screening effort that will involve collecting near surface (0-1 feet below ground surface) 
samples from at least 50 locations Site-wide.  This screening effort will assess surface soil of 
all RECs with known locations (auto body shop exhaust fan area, rail spur, drum storage area, 
oil release area, electric equipment storage area, etc.) as well as provide a general screening of 
site soils that do not have a location specific REC affiliation.  The soil and surrounding 
characteristics will be recorded, and all samples will be screened for volatile organic 
compounds (VOCs) using a field calibrated photoionization detector (PID) and metals using an 
X-ray fluorescence (XRF) device.  Field screening of soils for VOCs with the PID will be 
conducted using the resealable bag headspace method.  Soil samples will be placed into labeled 
ziplock bags, massaged to the extent required to break apart larger clumps of soil, and allowed 
to equilibrate in a warm environment (such as a heated truck cab) for approximately 10 
minutes.  Each soil sample to be screened will consistently follow the same procedure.  Soil 
evaluation will consist of documenting soil characteristics (color, texture, moisture content, 
cohesiveness, anthropogenic fill, etc.), olfactory observations, origin, depth, and PID and XRF 
screening results.  Prior to implementing the screening techniques proposed above, the soil 
surface will be screened for radioactivity using a Geiger counter and  Geiger field screening 
results will be documented.   Those areas exhibiting the most elevated radioactivity (if any) 
will be flagged for later radionuclide sampling. These screening results will be one of the tools 
used to locate where soil and groundwater samples should be collected for confirmatory 
laboratory analysis.  These field-screening techniques will provide quantitative information, 
which will suggest the magnitude of a presence of a particular metal or general presence of 
VOCs.   However, analyte specific concentrations that could be compared to VTDEC 
recognized screening standards will not be generated during the field effort portion of the 
reconnaissance phase.  However, the screening data will provide an indication of where on 
Site, surface soils may have been adversely impacted by previous Site activity.  During the Site 
walkover, Mr. Dolgin identified a section of land situated on far west end of the 0 Ely Street, 
Lot 8 parcel that may or may not be part of the 0 Ely Street, Lot 8 parcel.  A 55-gallon drum, 
which reportedly contains used oil, was observed in this area.  Staining on the drum was 
identified and the underlying soils may have been impacted.  Because this drum may have been 
associated with the former salvage yard activities, the soil beneath the drum will be included in 
the field screening effort. 

Hazardous Waste Inventory 

A subcontracted hazardous waste technician will be retained to inventory and profile the 
salvaged waste material into US Department of Transportation (USDOT) designated hazard 
material classes.  This profiling will be accomplished through the use of field test kits to assess 
the physical and chemical parameters of the drum contents (pH, flammability, sulfide content, 
reactivity, etc).  The hazardous waste technician performing the inventory will assess and 
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evaluate the contents, if any, in the many drums/containers/carcasses of old equipment 
currently present at the Site.  The technician will also collect samples of 
drum/container/equipment contents for PCBs via EPA Method 8082.  Since these data will be 
used for disposal purposes only (i.e. satisfy the requirements of the receiving facility), 
duplicate and equipment blank samples will not be collected.  These analyses are expected to 
be sufficient to categorize the drum contents for disposal purposes.  The collection of 20 
samples has been assumed for the preliminary analyses described above for the purposes of 
this proposal.  We have also assumed that the drums can be readily and safely accessed to 
characterize their contents (i.e., they are not buried, partially buried, or located beneath other 
drums or debris).  This profiling effort will focus on drums, former tanks, and liquid containing 
equipment, which have residual material and/or may have leaked since arriving on Site.  A 
detailed inventory of hazardous materials will be generated.  The hazardous waste inventory 
will occur concurrently with the Site surface inspection and preliminary soil screening effort 
described above.  NOTE: The hazardous waste inventory will include an assessment of the 
leaking drum (which reportedly contains used oil) located on the disputed portion (west end) of 
the 0 Ely Street Lot 8 parcel (See Figure 2). 

Decommission UST 

In order to access and assess underlying soils, the reportedly abandoned UST immediately 
adjacent to the 53 State Street building will be removed and decommissioned.  Prior to 
removing the UST any liquid remaining in the tank will be containerized and disposed of 
appropriately.   The soil surrounding the tank will be carefully removed with an excavator to 
expose the tank.  At a minimum, soil screening samples will be collected from the vicinity of 
the fill port, all four sidewalls, and two locations at the base of the excavation for PID 
screening.  If any soil registers PID readings above background levels or is visibly impacted 
with fuel oil, the impacted soil will either remain in the excavation or be poly-encapsulated (if 
registered PID values are 10 ppm greater than background).   The two screening samples 
demonstrating the most elevated PID readings will be collected for laboratory analysis of 
VOCs, SVOCs, and RCRA-8 metals (Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, 
Selenium, and Silver).  If no elevated PID responses are encountered and if no visual or 
olfactory evidence of contamination is observed, then both analytical samples will be collected 
from the base of the excavation (the base of the excavation is the most likely to have been 
impacted by a release).  Following removal, the tank will carefully be inspected for pinholes 
and other potential signs of leakage, and cut open for cleaning.  The tank carcass will be 
inerted and transported off-Site for recycling.  As required by the Vermont DEC UST Closure 
and Site Assessment Requirements (Effective June 2010), the Vermont UST Program will be 
notified of the proposed tank closure at least 5 days prior to the scheduled decommissioning 
effort and submittal of a UST Closure Report will be prepared within 72 hours after completion 
of the activity.   
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Floor Drain and Pit Inspection 

As described above in Form D, a floor pit and four floor drains were identified in the 53 State 
Street building.  The wooden cover on the pit will be removed to the extent necessary to allow 
access for inspection.  The inspection of the pit will include assessing the presence of odors, 
staining, sheens, suspect building material, additional drains or outlets, and an estimation of 
volume of material present.  Similarly, the cover on each drain will be removed and contents 
will be inspected.  If present, a sample of soil or sediment will be collected from each floor 
drain and the pit for field screening and laboratory analysis.  It is assumed that a total of four 
drain material samples and one pit sample (five samples total) will be collected and sent for 
laboratory analysis of VOCs, SVOCs, metals, and PCBs.  In addition to collecting samples, 
effort will be made to contact the local sewer and water authority in an attempt to confirm the 
drains are connected to the municipal sewer, as was reported by Mr. Dolgin. 
 
Survey & Mapping 
Assuming satellite coverage is favorable; coordinates for each exterior sample location will be 
collected using a sub-meter Trimble GPS unit.  If satellite coverage is inadequate or if a 
particular sample is located within the building, measurements will be collected from fixed 
features such as slab corners, manholes, utility poles or other site features with established 
coordinates.  This survey data will be used to place the sample locations on Property maps. 
 
Project Timeline 

 
Table 1-2 provides a summary of the anticipated timeline for this project. 

 
Table 1-2  Project Timeline 

VT Salvage,  St. Johnsbury Vermont 

Activity Time Frame 

PREPARATORY TASKS 

EPA and VTDEC QAPP Approval (assumes minimal revisions and 4 weeks of 
regulatory review for initial QAPP) 

Allow 4 weeks 

Prepare SAHP, Document Review, & Digsafe Pre-Mark 3 days 

INVESTIGATION 
Site Surface Inspection & Preliminary Screening Effort  

3 days 
Hazardous Waste Inventory 
UST Closure 

1 day 
Pit & Floor Drain Inspection 

REPORTING 
The results of this investigation will be included in a comprehensive report covering 
this investigation and the subsequent Phase II ESA 

NA 

 
The Project timeline presented above assumes that certain tasks will be performed 
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concurrently. 
 
JCO is not responsible for delays due to: sub-contractor availability, weather, access, 
regulatory review and approval, archeological findings, historic preservation concerns, owner 
review of information/reports, or other unforeseen circumstances. 
 
Quality Assurance / Quality Control 
All sample collection equipment either will be decontaminated with Alconox and deionized 
water or will be dedicated to the collection of a single sample (clean nitrile gloves or VOC 
syringes). 
 
The quality control and quality assurance (QA/QC) sampling will include duplicate samples (1 
collected for every 20-parent samples) of each analytical suite for soil samples.  An equipment 
blank for each analytical suite will be collected for each field mobilization effort and samples 
to be analyzed for VOCs will be accompanied by laboratory prepared trip blank. Additionally, 
all coolers containing samples will be shipped with a laboratory prepared temperature blank. 
All samples will be packed in an ice-chilled cooler for delivery to EAI under chain of custody 
protocol.   
 
Reporting 
The investigation described in this SSQAPP is intended to be the first phase in a two-phase 
ESA; the results of this investigation and the results of the subsequent laboratory sample 
collection phase will be combined into one comprehensive report; the only formal report 
prepared specifically in connection with this investigation will be the UST closure report.  The 
SSQAPP for the second phase of the investigation, will discuss the results of the proposed 
reconnaissance phase in manner justifying proposed sample locations for future laboratory 
analysis.   
 
Following completion of both phases of on-site investigation work and receipt of all analytical 
data, a detailed report describing the results of the investigations will be prepared.  Included in 
this report will be summaries of sample collection activities, results of field screening, result 
summary tables, laboratory analysis reports, Property and area maps, sample collection forms, 
and field notes.  Data will be presented in tabular, graphical, and text forms.  The report will 
contain conclusions regarding the nature and extent of contamination at the Property, as well as 
recommendations for further investigation if warranted.  Copies of the DRAFT report will be 
provided to the Property owner (Vermont Salvage Holdings, LLC), the St. Johnsbury 
Brownfields Program, the EPA, and VTDEC for review.  Following this review, all comments 
will be addressed and a final report will be prepared.  
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Form F-2 
Sampling and Analytical Methods Requirements   

Task 
Matrix 

(# of 
samples) 

Parameter 

Number of 
Samples 

(include field 
QC) 

Analytical 
Method 

Sampling 
SOP 

Containers per Sample 
(number, size and type) 

Preservation 
Requirements 
(temperature, 

light, 
chemical)

Maximum 
Holding 

Time 
 

Metals Screening 
Soil 

(>50) 
XRF - Field 
Screening >50 samples EPA 6200 7c, 15c 

N/A N/A Performed in 
field 

VOC Screening 
Soil  

(>50) 
PID – Field 
Screening >50 samples NA 7c, 15c 

Quart Ziplock ~10 minutes in 
warm 

environment to 
equilibrate 

Performed in 
field 

UST Closure 

Soil 
(2) 

VOCs- 
laboratory 

2 samples + 1 
dup + 1 equip + 

1 trip 
EPA 8260B 7c 

20 mL preweighed MEOH  
glass vial, 5 mL syringe 

(sample collected in syringe 
is unpreserved for percent 
moisture determination) 

4o C ± 2o C, 5 
ml methanol: 5 

gram soil 
14 days 

Soil 
(2) 

SVOCs – 
Laboratory 

2 samples + 1 
dup + 1 equip 

EPA 8270D SIM
7c 

4 oz amber glass jar 4o C ± 2o C 14 days 

Soil 
(2) 

RCRA 8 Metals - 
Laboratory 

2 samples + 1 
dup + 1 equip  EPA 6020A 

 

7c 
4 oz clear glass None 

180 days; 
28 days for 

mercury 

Hazardous Waste 
Inventory 

Drum 
Contents 

(20) 

PCBs 8082–
Laboratory 

20 samples 

EPA 8082 with 
Soxhlet 

extraction (21b 
& 22b- See RFA 

07285 August 
2008 Update) 

7c 
250 mL widemouth glass 
jar with Teflon-lined lid 

4o C ± 2o C 

Extract 
within 14 

days, 
analyze 

within 40 
days 

Drum 
Contents 

(20) 

DOT 
Characterization 

Kit 
20 samples NA NA NA NA Performed 

in field 
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Task 
Matrix 

(# of 
samples) 

Parameter 

Number of 
Samples 

(include field 
QC) 

Analytical 
Method 

Sampling 
SOP 

Containers per Sample 
(number, size and type) 

Preservation 
Requirements 
(temperature, 

light, 
chemical)

Maximum 
Holding 

Time 
 

 
 
 
 
 
 

Floor Drain & Pit 
Sampling 

 
 
 
 
 

Floor Drain & Pit 
Sampling 

Drain/Pit 
Contents 

(5) 

VOCs- 
laboratory 

5 samples EPA 8260B 

7c 20 mL preweighed MEOH  
glass vial, 5 mL syringe 

(sample collected in syringe 
is unpreserved for percent 
moisture determination) 

4o C ± 2o C, 5 
ml methanol: 5 

gram soil 
14 days 

Drain/Pit 
Contents 

(5) 

SVOCs – 
Laboratory 

5 samples EPA 8270D SIM
7c 

4 oz amber glass jar 4o C ± 2o C 14 days 

Drain/Pit 
Contents 

(5) 

RCRA 8 Metals - 
Laboratory 

5 samples
EPA 6020A 

 

7c 
4 oz clear glass None 

180 days; 
28 days for 

mercury 

Drain/Pit 
Contents 

(5)  

PCBs 8082–
Laboratory 

5 samples + 1 
dup + 1 equip 

EPA 8082 with 
Soxhlet 

extraction (21b 
& 22b- See RFA 

07285 August 
2008 Update) 

7c 
250 mL widemouth glass 
jar with Teflon-lined lid 

4o C ± 2o C 

Extract 
within 14 

days, 
analyze 

within 40 
days 
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Form G 

Method and SOP Reference Table 
 
Project Analytical Standard Operating Procedures (SOPs):  
Includes document title, date, revision number, and originator’s name  

No.  Analytical SOP Name  

1b  EAI SOP: QA45608_5 Standard Operating Procedure Pesticide/PCB Analysis EPA Method 608 and 
SW 846 Methods 8081A and 8082, 3/05, Rev 5, Eastern Analytical, Inc.  

2b  EAI SOP: QA45002_01 Methods 8081A and 8082 Solid Sample Extraction by Soxhlet EPA Method 
3540C, 01/07/04, Rev 3, Eastern Analytical, Inc.  

3b  EAI SOP: QA292004_6020_6020A Standard Operating Procedure Inductively Coupled Plasma-Mass 
Spectrometry, 2/25/05, Rev 4, Eastern Analytical, Inc.  

5b  EAI SOP: QA41500_08 Standard Operating Procedure Semivolatile Organic Analytes by Gas 
Chromatography/Mass Spectrometry, 01/01/05, Rev 8, Eastern Analytical, Inc.  

7b  EAI SOP: QA580008 Standard Operating Procedure Volatile Organic Compounds by Gas 
Chromatography/ Mass Spectrometry, 3/31/07,  Rev 8, Eastern Analytical, Inc.  

 
Project Sampling SOPs*: 
Includes document title, date, revision number, and originator’s name

No.  Sampling SOP Name  

1c  
SOP-JCO-001 Standard Operating Procedure for Soil Characterization Study, 12/05, Rev 2, The Johnson 
Company, Inc.  

3c  
SOP-JCO-007 Standard Operating Procedure for Chain-of-Custody Records, 3/96, Rev 4, The Johnson 
Company, Inc.  

5c  
SOP-JCO-018 Standard Operating Procedure for Deviation from Protocols or Standard Operating 
Procedures and for Notation, Correction, and Documentation of Unforeseen Circumstances, 7/94, Rev. 
1, The Johnson Company, Inc.  

6c 
SOP-JCO-021 Standard Operating Procedures for Soil Sampling for Volatile Organic Compounds, 
01/04, Rev 3, The Johnson Company, Inc. 

7c  
SOP-JCO-026 Standard Operating Procedure for Soil, Sediment, and Sludge Sampling and Analysis for 
Semi-Volatile Organic and Inorganic Components, 7/94, Rev 2, The Johnson Company, Inc.  

8c  
SOP-JCO-027 Standard Operating Procedure for Decontamination of Field Equipment, 3/96, Rev 3, The 
Johnson Company, Inc.  

9c  
SOP-JCO-034 Standard Operating Procedure for Use of Field Log Books, 3/96, Rev 2, The Johnson 
Company, Inc.  

10c  
SOP-JCO-036 Standard Operating Procedure for Geologic Description of Sediments, 12/99, Rev 1, The 
Johnson Company, Inc.  

12c 
SOP-JCO-041 Standard Operating Procedure for Calibration and Operation of the Thermal 
Environmental Instruments, Inc. Model 580B OVM® Photo-Ionization Detector, 03/97, Rev 2, The 
Johnson Company, Inc. 

15c  
SOP-JCO-058 Standard Operating Procedure for use of Innov-X Hand-Held X-Ray Fluorescence (XRF) 
Sampling Device, 6/03, Rev 0, The Johnson Company, Inc.  

20c 
SOP-JCO-066 Standard Operating Procedure for Sediment and Sludge Sampling Using a Trowel, 
Shovel or Ekman Dredge Sampler, 06/07, Rev. 1, The Johnson Company, Inc. 
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Form K 
Analytical Sensitivity and Project Criteria Tables 

 
As of the date of this site-specific QAPP addendum, the current state and/or federal standards 
have been incorporated into this table and the reporting limits and standards have been reviewed 
for accuracy.  The applicable standards included in Form K are the November 2012 EPA 
Industrial and Residential Regional Screening Levels (RSLs) and the VT Department of Health 
Soil Screening Values (SSVs) presented in the April 5, 2012 IROCP. 
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Analyte

Analytical 

Method

Detection Limit 

(Units)

Reporting 

Limit (units)

Precision 

Difference (%)

Accuracy 

Limit (%) Action Limit (Industrial/Residential) (units)

Arsenic 6020A --- 0.5 (mg/kg) 20 80-120 1.6 / 0.39 (mg/kg)

Barium 6020A --- 0.5 (mg/kg) 20 80-120 190,000 / 15,000 (mg/kg)

Cadmium 6020A --- 0.5 (mg/kg) 20 80-120 800 / 70 (mg/kg) VDH: 34.5 mg/kg

Chromium Total 6020A --- 0.5 (mg/kg) 20 80-120

Chromium VI --- --- --- --- --- 5.6 / 0.29 (mg/kg) VDH: 103 mg/kg

Lead 6020A --- 0.5 (mg/kg) 20 80-120 800 / 400 (mg/kg)

Mercury 6020A --- 0.1 (mg/kg) 20 80-120 43 / 10 (mg/kg)

Selenium 6020A --- 0.5 (mg/kg) 20 80-120 5,100 / 390 (mg/kg)

Silver 6020A --- 0.5 (mg/kg) 20 80-120 5,100 / 390 (mg/kg)

Analyte

Analytical 

Method

Detection Limit 

(Units)

Reporting 

Limit (units)

Precision 

Difference (%)

Accuracy 

Limit (%) Action Limit (Industrial/Residential) (units)

Phenol 8270D --- 0.07 (mg/kg) 30 30-130 180,000 / 18,000 (mg/kg)

2-Chlorophenol 8270D --- 0.07 (mg/kg) 30 30-130 5,100 / 390 (mg/kg)

2,4-Dichlorophenol 8270D --- 0.07 (mg/kg) 30 30-130 1,800 / 180 (mg/kg)

2,4,5-Trichlorophenol 8270D --- 0.07 (mg/kg) 30 30-130 62,000 / 6,100 (mg/kg)

2,4,6-Trichlorophenol 8270D --- 0.07 (mg/kg) 30 30-130 160 / 44 (mg/kg)

Pentachlorophenol 8270D --- 0.3 (mg/kg) 30 30-130 2.7 / 0.89 (mg/kg)

2-Nitrophenol 8270D --- 0.07 (mg/kg) 30 30-130

4-Nitrophenol 8270D --- 0.3 (mg/kg) 30 30-130

2,4-Dinitrophenol 8270D --- 0.3 (mg/kg) 30 30-130 1,200 / 120 (mg/kg)

2-Methylphenol (o-Cresol) 8270D --- 0.07 (mg/kg) 30 30-130 31,000 / 3,100 (mg/kg)

3/4-Methylphenol (m/p-Cresol) 8270D --- 0.07 (mg/kg) 30 30-130 (31,000/62,000)) (mg/kg)

2,4-Dimethylphenol 8270D --- 0.07 (mg/kg) 30 30-130 12,000 / 1,200 (mg/kg)

4-Chloro-3-methylphenol 8270D --- 0.07 (mg/kg) 30 30-130 62,000 / 6,100 (mg/kg)

4,6-Dinitro-2-methylphenol 8270D --- 0.3 (mg/kg) 30 30-130 49 / 4.9 (mg/kg)

Benzoic Acid 8270D --- 3 (mg/kg) 30 15-140 2,500,000 / 240,000 (mg/kg)

N-Nitrosodimethylamine 8270D --- 0.07 (mg/kg) 30 40-140 0.034 / 0.0023 (mg/kg)

N-Nitroso-di-n-propylamine 8270D --- 0.07 (mg/kg) 30 40-140 0.25 / 0.069 (mg/kg)

N-nitrosodiphenylamine 8270D --- 0.07 (mg/kg) 30 40-140 350 / 99 (mg/kg)

bis (2-Chloroethyl) Ether 8270D --- 0.07 (mg/kg) 30 40-140 1 / 0.21 (mg/kg)

bis (2-Chloroethoxy) methane 8270D --- 0.07 (mg/kg) 30 40-140 1,800 / 180 (mg/kg)

m- or 1,3-Dichlorobenzene 8270D --- 0.07 (mg/kg) 30 40-140

p- or 1,4-Dichlorobenzene 8270D --- 0.07 (mg/kg) 30 40-140 12 / 2.4 (mg/kg)

o- or 1,2-Dichlorobenzene 8270D --- 0.07 (mg/kg) 30 40-140 9,800 / 1,900 (mg/kg)

1,2,4-Trichlorobenzene 8270D --- 0.07 (mg/kg) 30 40-140 99 / 22 (mg/kg)

beta or 2-Chloronaphthalene 8270D --- 0.07 (mg/kg) 30 40-140 82,000 / 6,300 (mg/kg)

4-Chlorophenyl-phenylether 8270D --- 0.07 (mg/kg) 30 40-140

Form K

Analytical Sensitivity and Project Criteria

01: Laboratory 13 PP Metals (Soil): SOP 3b (Eastern Analytical)

02: Laboratory SVOC Analysis (Soil): SOP 5b (Eastern Analytical)

Phase II ESA QAPP Addendum 1 VT Salvage

St. Johnsbury, Vermont
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Form K

Analytical Sensitivity and Project Criteria

Analyte

Analytical 

Method

Detection Limit 

(Units)

Reporting 

Limit (units)

Precision 

Difference (%)

Accuracy 

Limit (%) Action Limit (Industrial/Residential) (units)

4-Bromophenyl-phenylether 8270D --- 0.07 (mg/kg) 30 40-140

Hexachloroethane 8270D --- 0.07 (mg/kg) 30 40-140 43 / 12 (mg/kg)

Hexachlorobutadiene 8270D --- 0.07 (mg/kg) 30 40-140 22 / 6.2 (mg/kg)

Hexachlorocyclopentadiene 8270D --- 0.3 (mg/kg) 30 40-140 3,700 / 370 (mg/kg)

Hexachlorobenzene 8270D --- 0.07 (mg/kg) 30 40-140 1.1 / 0.3 (mg/kg)

4-Chloroaniline 8270D --- 0.07 (mg/kg) 30 40-140 8.6 / 2.4 (mg/kg)

2-Nitroaniline 8270D --- 0.3 (mg/kg) 30 40-140 6,000 / 610 (mg/kg)

3-Nitroaniline 8270D --- 0.07 (mg/kg) 30 40-140

4-Nitroaniline 8270D --- 0.07 (mg/kg) 30 40-140 86 / 24 (mg/kg)

Benzyl Alcohol 8270D --- 0.3 (mg/kg) 30 40-140 62,000 / 6,100 (mg/kg)

Nitrobenzene 8270D --- 0.07 (mg/kg) 30 40-140 24 / 4.8 (mg/kg)

Isophorone 8270D --- 0.07 (mg/kg) 30 40-140 1,800 / 510 (mg/kg)

2,4-Dinitrotoluene 8270D --- 0.07 (mg/kg) 30 40-140 5.5 / 1.6 (mg/kg)

2,6-Dinitrotoluene 8270D --- 0.07 (mg/kg) 30 40-140 620 / 61 (mg/kg)

Benzidine 8270D --- 0.3 (mg/kg) 30 40-140 0.0075 / 0.0005 (mg/kg)

3,3'-Dichlorobenzidine 8270D --- 0.07 (mg/kg) 30 40-140 3.8 / 1.1 (mg/kg)

Pyridine 8270D --- 0.3 (mg/kg) 30 40-140 1,000 / 78 (mg/kg)

Azobenzene 8270D --- 0.07 (mg/kg) 30 40-140 23 / 5.1 (mg/kg)

Carbazole 8270D --- 0.07 (mg/kg) 30 40-140

Dimethylphthalate 8270D --- 0.07 (mg/kg) 30 40-140

Diethylphthalate 8270D --- 0.3 (mg/kg) 30 40-140 490,000 / 49,000 (mg/kg)

Di-n-butylphthalate 8270D --- 0.3 (mg/kg) 30 40-140 62,000 / 6,100 (mg/kg)

Butylbenzylphthalate 8270D --- 0.07 (mg/kg) 30 40-140 910 / 260 (mg/kg)

bis(2-Ethylhexyl)phthalate 8270D --- 0.3 (mg/kg) 30 40-140 120 / 35 (mg/kg) VDH: 19.2 mg/kg

Di-n-octylphthalate 8270D --- 0.07 (mg/kg) 30 40-140

Dibenzofuran 8270D --- 0.07 (mg/kg) 30 40-140 1,000 / 78 (mg/kg)

Naphthalene 8270D SIM --- 0.007 (mg/kg) 30 40-140 18 / 3.6 (mg/kg) VDH: 1,070 mg/kg

2-Methylnaphthalene 8270D SIM --- 0.007 (mg/kg) 30 40-140 2,200 / 230 (mg/kg)

Acenaphthylene 8270D SIM --- 0.007 (mg/kg) 30 40-140

Acenaphthene 8270D SIM --- 0.007 (mg/kg) 30 40-140 33,000 / 3,400 (mg/kg)

Fluorene 8270D SIM --- 0.007 (mg/kg) 30 40-140 22,000 / 2,300 (mg/kg)

Phenanthrene 8270D SIM --- 0.007 (mg/kg) 30 40-140

Anthracene 8270D SIM --- 0.007 (mg/kg) 30 40-140 170,000 / 17,000 (mg/kg)

Fluoranthene 8270D SIM --- 0.007 (mg/kg) 30 40-140 22,000 / 2,300 (mg/kg)

Pyrene 8270D SIM --- 0.007 (mg/kg) 30 40-140 17,000 / 1,700 (mg/kg)

Benzo(a)anthracene 8270D SIM --- 0.007 (mg/kg) 30 40-140 2.1 / 0.15 (mg/kg)

Chrysene 8270D SIM --- 0.007 (mg/kg) 30 40-140 210 / 15 (mg/kg)

Benzo(b)fluoranthene 8270D SIM --- 0.007 (mg/kg) 30 40-140 2.1 / 0.15 (mg/kg)

Benzo(k)fluoranthene 8270D SIM --- 0.007 (mg/kg) 30 40-140 21 / 1.5 (mg/kg)

Benzo(a)pyrene 8270D SIM --- 0.007 (mg/kg) 30 40-140 0.21 / 0.015 (mg/kg) VDH: 0.01 mg/kg

Indeno(1,2,3-c,d)pyrene 8270D SIM --- 0.007 (mg/kg) 30 40-140 2.1 / 0.15 (mg/kg)

Dibenzo(a,h)anthracene 8270D SIM --- 0.007 (mg/kg) 30 40-140 0.21 / 0.015 (mg/kg)

Benzo(g,h,i)perylene 8270D SIM --- 0.007 (mg/kg) 30 40-140

Phase II ESA QAPP Addendum 1 VT Salvage
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Form K

Analytical Sensitivity and Project Criteria

Analyte

Analytical 

Method

Detection Limit 

(Units)

Reporting 

Limit (units)

Precision 

Difference (%)

Accuracy 

Limit (%) Action Limit (Industrial/Residential) (units)

Total PCBs --- --- --- --- --- --- / --- (mg/kg) VDH: 0.12 mg/kg

Aroclor-1016 8082 --- 0.02 (mg/kg) 30 40-140 21 / 3.9 (mg/kg)

Aroclor-1221 8082 --- 0.02 (mg/kg) --- --- 0.54 / 0.14 (mg/kg)

Aroclor-1232 8082 --- 0.02 (mg/kg) --- --- 0.54 / 0.14 (mg/kg)

Aroclor-1242 8082 --- 0.02 (mg/kg) --- --- 0.74 / 0.22 (mg/kg)

Aroclor-1248 8082 --- 0.02 (mg/kg) --- --- 0.74 / 0.22 (mg/kg)

Aroclor-1254 8082 --- 0.02 (mg/kg) --- --- 0.74 / 0.22 (mg/kg)

Aroclor-1260 8082 --- 0.02 (mg/kg) 30 40-140 0.74 / 0.22 (mg/kg)

Analyte

Analytical 

Method

Detection Limit 

(Units)

Reporting 

Limit (units)

Precision 

Difference (%)

Accuracy 

Limit (%) Action Limit (Industrial/Residential) (units)

Dichlorodifluoromethane 8260B --- 0.1 (mg/kg) --- --- 400 / 94 (mg/kg)

Chloromethane (Methyl chloride) 8260B --- 0.1 (mg/kg) --- --- 500 / 120 (mg/kg)

Vinyl chloride 8260B --- 0.1 (mg/kg) --- --- 1.7 / 0.06 (mg/kg)

Bromomethane 8260B --- 0.1 (mg/kg) --- --- 32 / 7.3 (mg/kg)

Chloroethane 8260B --- 0.1 (mg/kg) --- --- 61,000 / 15,000 (mg/kg)

Trichlorofluoromethane 8260B --- 0.1 (mg/kg) --- --- 3,400 / 790 (mg/kg)

Diethyl ether (Ethyl ether) 8260B --- 0.05 (mg/kg) --- --- 200,000 / 16,000 (mg/kg)

Acetone 8260B --- 2 (mg/kg) --- --- 630,000 / 61,000 (mg/kg)

Benzene 8260B --- 0.05 (mg/kg) 20 66-142 5.4 / 1.1 (mg/kg) VDH: 6.24 mg/kg

1,1-Dichloroethene 8260B --- 0.05 (mg/kg) 20 59-172 1,100 / 240 (mg/kg)

Methylene chloride 8260B --- 0.1 (mg/kg) --- --- 53 / 11 (mg/kg)

Carbon disulfide 8260B --- 0.1 (mg/kg) --- --- 3,700 / 820 (mg/kg)

Methyl tert-butyl ether (MTBE) 8260B --- 0.1 (mg/kg) --- --- 220 / 43 (mg/kg)

trans-1,2-Dichloroethene 8260B --- 0.05 (mg/kg) --- --- 690 / 150 (mg/kg) VDH: 135 mg/kg

1,1-Dichloroethane 8260B --- 0.05 (mg/kg) --- --- 17 / 3.3 (mg/kg)

2,2-Dichloropropane 8260B --- 0.05 (mg/kg) --- ---

cis-1,2-Dichloroethene 8260B --- 0.05 (mg/kg) --- --- 2,000 / 160 (mg/kg) VDH: 673 mg/kg

2-Butanone (MEK) 8260B --- 0.5 (mg/kg) --- --- 200,000 / 28,000 (mg/kg) VDH: 40,400 mg/kg

Bromochloromethane 8260B --- 0.05 (mg/kg) --- --- 680 / 160 (mg/kg)

Tetrahydrofuran (THF) 8260B --- 0.5 (mg/kg) --- ---

Chloroform 8260B --- 0.05 (mg/kg) --- --- 1.5 / 0.29 (mg/kg)

1,1,1-Trichloroethane 8260B --- 0.05 (mg/kg) --- --- 38,000 / 8,700 (mg/kg)

Carbon tetrachloride 8260B --- 0.05 (mg/kg) --- --- 3 / 0.61 (mg/kg)

1,1-Dichloropropene 8260B --- 0.05 (mg/kg) --- ---

1,2-Dichloroethane 8260B --- 0.05 (mg/kg) --- --- 2.2 / 0.43 (mg/kg)

Trichloroethene 8260B --- 0.05 (mg/kg) 20 62-137 6.4 / 0.91 (mg/kg) VDH: 0.86 mg/kg

1,2-Dichloropropane 8260B --- 0.05 (mg/kg) --- --- 4.7 / 0.94 (mg/kg)

Dibromomethane (Methylene bromide) 8260B --- 0.05 (mg/kg) --- --- 110 / 25 (mg/kg)

Bromodichloromethane 8260B --- 0.05 (mg/kg) --- --- 1.4 / 0.27 (mg/kg)

4-Methyl-2-pentanone (MIBK) 8260B --- 0.5 (mg/kg) --- --- 53,000 / 5,300 (mg/kg)

cis-1,3-Dichloropropene 8260B --- 0.05 (mg/kg) --- ---

Toluene 8260B --- 0.05 (mg/kg) 20 59-139 45,000 / 5,000 (mg/kg)

03: Laboratory PCB Analysis (Soil): SOP 1b (Eastern Analytical) // SOP 29b (Katahdin) // SOP 21b (Phoenix)

04: Laboratory VOC Analysis (Soil): SOP 7b (Eastern Analytical)

Phase II ESA QAPP Addendum 1 VT Salvage
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Form K

Analytical Sensitivity and Project Criteria

Analyte

Analytical 

Method

Detection Limit 

(Units)

Reporting 

Limit (units)

Precision 

Difference (%)

Accuracy 

Limit (%) Action Limit (Industrial/Residential) (units)

trans-1,3-Dichloropropene 8260B --- 0.05 (mg/kg) --- ---

1,1,2-Trichloroethane 8260B --- 0.05 (mg/kg) --- --- 5.3 / 1.1 (mg/kg)

Methyl Butyl Ketone (2-Hexanone) 8260B --- 0.1 (mg/kg) --- --- 1,400 / 210 (mg/kg)

Tetrachloroethene 8260B --- 0.05 (mg/kg) --- --- 110 / 22 (mg/kg) VDH: 0.8 mg/kg

1,3-Dichloropropane 8260B --- 0.05 (mg/kg) --- --- 20,000 / 1,600 (mg/kg)

Dibromochloromethane 8260B --- 0.05 (mg/kg) --- --- 3.3 / 0.68 (mg/kg)

1,2-Dibromoethane (EDB) 8260B --- 0.05 (mg/kg) --- --- 0.17 / 0.034 (mg/kg)

Chlorobenzene 8260B --- 0.05 (mg/kg) 20 60-133 1,400 / 290 (mg/kg)

1,1,1,2-Tetrachloroethane 8260B --- 0.05 (mg/kg) --- --- 9.3 / 1.9 (mg/kg)

Ethylbenzene 8260B --- 0.05 (mg/kg) --- --- 27 / 5.4 (mg/kg)

o-Xylene 8260B --- 0.05 (mg/kg) --- --- 3,000 / 690 (mg/kg)

m,p-Xylene 8260B --- 0.05 (mg/kg) --- ---

Styrene 8260B --- 0.05 (mg/kg) --- --- 36,000 / 6,300 (mg/kg)

Bromoform 8260B --- 0.05 (mg/kg) --- --- 220 / 62 (mg/kg)

IsoPropylbenzene (Cumene) 8260B --- 0.05 (mg/kg) --- --- 11,000 / 2,100 (mg/kg)

Bromobenzene 8260B --- 0.05 (mg/kg) --- --- 1,800 / 300 (mg/kg)

1,1,2,2-Tetrachloroethane 8260B --- 0.05 (mg/kg) --- --- 2.8 / 0.56 (mg/kg)

1,2,3-Trichloropropane 8260B --- 0.05 (mg/kg) --- --- 0.095 / 0.005 (mg/kg)

n-Propylbenzene 8260B --- 0.05 (mg/kg) --- --- 21,000 / 3,400 (mg/kg)

o- or 2-Chlorotoluene 8260B --- 0.05 (mg/kg) --- --- 20,000 / 1,600 (mg/kg)

p- or 4-Chlorotoluene 8260B --- 0.05 (mg/kg) --- --- 20,000 / 1,600 (mg/kg)

1,3,5-Trimethylbenzene 8260B --- 0.05 (mg/kg) --- --- 10,000 / 780 (mg/kg)

tert-Butylbenzene 8260B --- 0.05 (mg/kg) --- ---

1,2,4-Trimethylbenzene 8260B --- 0.05 (mg/kg) --- --- 260 / 62 (mg/kg)

sec-Butylbenzene 8260B --- 0.05 (mg/kg) --- ---

m- or 1,3-Dichlorobenzene 8260B --- 0.05 (mg/kg) --- ---

p- or 4-Isopropyltoluene 8260B --- 0.05 (mg/kg) --- ---

p- or 1,4-Dichlorobenzene 8260B --- 0.05 (mg/kg) --- --- 12 / 2.4 (mg/kg)

o- or 1,2-Dichlorobenzene 8260B --- 0.05 (mg/kg) --- --- 9,800 / 1,900 (mg/kg)

n-Butylbenzene 8260B --- 0.05 (mg/kg) --- --- 51,000 / 3,900 (mg/kg)

1,2-Dibromo-3-Chloropropane (Dibromochloropropane) 8260B --- 0.05 (mg/kg) --- --- 0.069 / 0.0054 (mg/kg)

1,2,4-Trichlorobenzene 8260B --- 0.05 (mg/kg) --- --- 99 / 22 (mg/kg)

Hexachlorobutadiene 8260B --- 0.05 (mg/kg) --- --- 22 / 6.2 (mg/kg)

Naphthalene 8260B --- 0.1 (mg/kg) --- --- 18 / 3.6 (mg/kg) VDH: 1,070 mg/kg

1,2,3-Trichlorobenzene 8260B --- 0.05 (mg/kg) --- --- 490 / 49 (mg/kg)

Phase II ESA QAPP Addendum 1 VT Salvage
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Screening Locations

Former VT Salvage

St. Johnsbury, Vermont

Portland Street Valero site

True Temper site

 0 Ely Street, Lot 8 
   - Abandoned ASTs/USTs
   - 55-Gallon Drums
   - Computer Hardware
   - Potentially Impacted Fill
   - Car Crushing/Abandoned Cars
   - Waste Oil/Used Oil Filters
   - Vermont Tool and Die Shavings
   - Rail Road Spur
   - Trailer Building Materials
   - Adjacent Hazardous Waste Sites

64 State Street 
   - Scrap ASTs
   - Abandoned Vehicles
   - Adjacent Hazardous Waste Site
   - Rail Road Corridor
   - Abandoned Electrical Panels
   - Historical Lumber Yard

85 Ely Street 
   - 55-Gallon Drums
   - Trailer Building Materials
   - Potentially Impacted Fill

0 Ely Street, Lot 8.1 
   - Fork and Hoe: Forge
   - Fork and Hoe: Machine Shop
   - Fork and Hoe: Painting
   - Fork and Hoe: Oil Warehouse
   - Fork and Hoe Building AST
   - Fork and Hoe Building Materials
   - Potentially Impacted Fill
   - 55-Gallon Drums

53 State Street 
   - Abandoned UST
   - 53 State Street Building Materials
   - Waste Oil/Used Oil Filters
   - Motor Oil Release
   - Scrap AST
   - Abandoned Cars
   - Floor Drains
   - Automotive Repair Pit
   - Body Shop Exhaust Fan
   - Body Shop Drum Storage
   - St. Johnsbury Hide and Tallow
   - Grease Receiving Plant

Site Wide RECs
- Fires and Trash Burning
- Radar Station Materials
- Salvage Yard Activities
- Rail Road (Aerial Deposition)

PORTLAND STREET

ELY STREET

S
T
A

T
E

 S
T

R
E

E
T

MAINE CENTRAL RAIL ROAD

NOTE:
All sample locations are to be field-determined or chosen following the Reconnaissance phase of the investigation

As of January 9, 2012 it is
unclear if this portion of the
0 Ely Street, Lot 8 parcel
is included in the Project

Interior Sampling:
    1 Pit Sample
    4 Floor Drain Samples 

Approximate location of leaking drum
(reported contents: waste oil)



 

 

Attachment 1 – Geiger Counter Manuals 
 

Manual 1: Ludlum Survey Meter 3 
Manual 2: Ludlum Survey Meter 5 













































































LUDLUM MODEL 5 
GEIGER COUNTER 

Revised July 1999 
Serial No. 148120 and Succeeding 

Serial Numbers 
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M5 Geiger Counter 
July 1999 

1. GENERAL 

The Model 5 is a five-scale, self-contained 
Geiger Counter with two internal G-M tubes. 
The first three scales utilize an LND 7121 (or 
equivalent), while the two high scales use an 
LND 71412 (or equivalent). Both have 1132- 
inch cadmium shields to attenuate low energy 
response. The instrument features a regulated 
high voltage power supply and provides five 
linear ranges up to 2000 mR/hr. 

The unit body is made of ruggedized 
cast-aluminum, including the meter housing. 

2. SPECIFICATIONS 

The can is made of 0.090 aluminum. Other 
operating features of the unit include a 
unimorph speaker mounted to the instrument 
can with an audio ON-OFF capability, 
fast-slow meter response, meter reset button, 
overload circuit, battery check button and six- 
position switch for selecting scale multipliers 
of XO.1, X1, X10, X100, and XlOOO. Each 
range multiplier has its own calibration 
potentiometer. 

POWER: two standard "D" size 
batteries 

RANGES: five linear from 0 to 2000 
d h r ;  meter scale presentation of 0 to 2 
d h r  with range multiples of XO. 1 , X1 , X10, 
X100, and XlOOO 

INPUT SENSITIVITY: 30 k10 mV 
for the low range detector; 80 * 15 mV for the 
high range detector 

AUDIO: built-in unimorph speaker 
with an ON-OFF switch 

HIGH VOLTAGE: factory set at 550 
volts 

RESPONSE: four seconds in fast "F" 
position and twenty-two seconds in slow "S" 
position for 90% of frnal meter reading 

LINEARITY: plus or minus 5% full 
scale 

OVERLOAD: holds meter at full- 
scale in high radiation fields 

BATTERY LIFE: exceeds 600 hours 
with a fresh set of alkaline "D" cell batteries 

BATTERY DEPENDANCE: 
Instrument calibration change less than 3 % 
within Battery Check limits on the meter 

METER: lmA, 2 112-inch scale, with 
pivot-and-jewel suspension 

METER COMPENSATION: 
temperature compensation is provided by 
thermistors on the Main Circuit Board 

DETECTORS: Two internal1energy 
compensated G-M detectors. One for ranges 
XO. 1 through X10 and the other for the XlOO 
and XlOOO ranges 

CALIBRATION CONTROLS: 
Individual recessed potentiometers for each 
range 

SIZE: 10.67cm (4.2")H X 8.9cm 
(3.5")W X 21.6cm (8.5")L, exclusive of 
handle 

WEIGHT: 1.36kg (3 lbs.) less 
detector and batteries 

FINISH: computer-beige polyurethane 
enamel and silk-screened nomenclature 
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3. DESCRIPTION OF CONTROLS AND F"CTI0NS 

Range Multiplier Selector Switch: A 
six-position switch marked OFF, XlOOO, 
X100, X10, X1 and XO.l. Turning the range 
selector switch to one of the range multiplier 
positions (XlOOO, X100, X10, X1, or XO.l) 
provides the operator with an overall range of 
0-2000 mR/hr. Multiply the scale reading by 
the multiplier for determining the actual scale 
reading. 

AUDIO ON-OFF Toggle Switch: In 
the ON position, the switch energizes the 
unimorph speaker, located on the left side of 
the instrument. The frequency of the clicks is 
relative to the rate of the incoming pulses. 
The higher the rate, the higher the audio 
frequency. The audio should be turned OFF 
when not required to reduce battery drain. 

F-S Toggle Switch: Provides meter 
response. Selecting the fast, "F", position of 
the toggle switch provides 90% of the final 

meter reading in four seconds. In slow, "S", 
position, 90% of the final meter reading takes 
22 seconds. In "F" position there is fast 
response and large meter deviation. In 
"S"position there is a slow response and 
damped meter deviation. 

RES Pushbutton: When depressed, 
provides a rapid means to drive the meter to 
zero. 

BAT Check: When depressed, 
provides a visual means of checking the 
battery charge status. The instrument must be 
turned on to do this check. 

Range Calibration Adjustment: 
Recessed potentiometers located under the 
calibration cover, on the right side of the front 
panel. These adjustment controls allow 
individual calibration for each range 
multiplier. 

4. OPERATING PROCEDURES 

d Note: To open the Battery Lid, twist 
the lid button counterclockwise 1/4 turn. To 
close, twist clockwise 1/4 turn. 

0 Open the Battery Lid and install 
two "D" size batteries. Note (+) (-) 
marks on the inside of the lid. Match the 
battery polarity to these marks. 

d NOTE: Center post of flashlight battery 
is positive. Close the battery box lid. 

0 Switch the range switch to XlOOO. 
Depress the BAT switch. The meter 
should deflect to the battery check portion 
of the meter scale. If the meter does not 
respond, recheck that the batteries have 

proper polarity. 

0 Expose the internal detectors to a 
radiation check source. The speaker 
should click with the audio switch in the 
ON position. Move the range switch to 
the lower scales until a meter reading is 
indicated. The toggle switch labeled F-S 
should have fast response in "F" position; 
slow response in "S" position. 

0 Press the RES switch. The meter 
should zero. 

0 Check the calibration and proceed 
to use the instrument. 
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5. CALIBRATION 

5.1 Detector Operating Point 5.2 Range Calibration 

0 Remove the instrument housing and 
adjust R3 for 550 volts. 

NOTE: Measure High Voltage with a 
Model 500 Pulser or a High Impedance 
voltmeter with a high meg probe. If one of 
these is not available, use a voltmeter with a 
minimum of lo00 megohm input resistance. 

0 Turn the instrument range multiplier 
switch to the appropriate range. Expose the 
detectors to a calibrated gamma field and 
adjust the respective range potentiometer for 
proper reading. 

The internal detectors are located 
approximately 1/2" from the end of the 
instrument housing (meter end). 

0 Replace the instrument housing. 
0 Replace the instrument housing. 

6. MAINTENANCE 

Instrument maintenance consists of 
keeping the instrument clean and periodically 
checking the batteries and the calibration. 

An instrument operational check should be 
performed prior to each use by exposing the 
detector to a known source and confirming the 
proper reading on each scale. 

Recalibration should be accomplished after 
any maintenance or adjustment of any kind 
has been performed on the instrument. 
Battery replacements are not considered to be 
maintenance and do not normally require the 
instrument to be recalibrated. 

Ludlum Measurements recommends 
recalibration at intervals no greater than one 
year. Consult the appropriate regulations to 
determine required recalibration intervals. 

The batteries should be removed and the 
battery contacts cleaned of any corrosion at 
least every three months. If the instrument has 
been exposed to a very dusty or corrosive 
atmosphere, more frequent battery servicing 
should be used. 

Use a spanner wrench to unscrew the 
battery contact insulators, exposing the 
internal contacts and battery springs. 
Removing the handle will facilitate access to 
these contacts. 

NOTE 

NEVER STORE THE INSTRUMENT OVER 30 DAYS WITHOUT REMOVING 
BATTERIES. ALTHOUGH THIS INSTRUMENT WILL OPERATE AT VERY 
HIGH AMBIENT TEMPERATURES, BATTERY SEAL FAILURE CAN OCCUR 
AT TEMPERATURES AS LOW AS 100" FAHRENHEIT. 



M5 Geiger Counter 
July 1999 

7. THEORY OF OPERATION 

7.1 INPUT 

Detector (Vl) pulses are coupled from the 
detector through C3 to emitter follower Q5. 
R52 limits the current to V1. R10 and R20 
provide bias. R32 protects Q5 from input 
shorts. R5 couples the detector to the high 
voltage supply. 

Detector (V2) pulses are coupled from the 
detector through C27 to emitter follower 47. 
R45 limits the current to V2. R21 and R41 
provide bias to 4 7 .  R40 protects 47 from 
input shorts. R39 couples V1 to the high 
voltage supply. 

Detector (V2) is used only when the range 
switch is in the XlOO and X1K positions. In 
the XO.l, X1, and X10 ranges, detector (Vl) 
is used. When in the XO.l, X1, and X10 
ranges, P1-13 is at ground potential, turning 
off Q6, allowing the pulses from Q5 to pass 
on to the amplifier. P1-14 is opened allowing 
R16 to bias QS, pulling the pulses from the 
base of 47  to ground and blocking them from 
the amplifier. In the XlOO and X1K ranges, 
P1-14 is grounded turning OFF Q8, allowing 
the pulses from 4 7  to pass on to the amplifier. 
P1-13 is opened allowing R47 to bias 46, 
pulling the pulses from the base of Q5 to 
ground and blocking them from the amplifier. 

7.2 AMPLIFIER 

A self-biased amplifier provides gain in 
proportion to R33 divided by R6 for the 
detector (Vl) and R33 divided by R44 for 
detector (372). Transistor (pin 6 of Ul)  
provides amplification. Pin 10-15 of U1 are 
coupled as current mirror to provide a load 
for pin 6 of U1. The output self-biases to 2 
Vbe (approximately 1.4 volts) at pin 7 of U1. 
This provides just enough bias current 
through pin 6 of U1 to conduct all of the 
current from the current mirror. 

Positive pulses from pin 7 of U1 are 
coupled to the discriminator. 

7.3 DISCRIMINATOR 

Comparator U5 provides discrimination. 
The discriminator is set by the voltage 
divider, R8 and R50, coupled to pin 3 of U5. 
The output pulses are coupled to pin 5 of U6 
for meter drive and pin 12 of U6 for audio. 

7.4 AUDIO 

Discriminator pulses are coupled to 
univibrator pin 12 of U6. Front panel audio 
ON-OFF selector controls the reset at pin 13 
of U6. When ON, pulses from pin 10 of U6 
turns on oscillator U2, which drives the can 
mounted unimorph. Speaker tone is set by 
R13,C12; duration by R36, C23. 

7.5 DIGITAL ANALOG CONVERTOR 

Pin 10-15 of U1 are coupled as a current 
mirror. For each pulse of current through 
R9, an equal current is delivered to C22 and 
R42. This charge is drained off by R42. The 
voltage across C22 is proportional to the 
incoming count rate. 

7.6 SCALE RANGING 

Detector pulses from the discriminator are 
coupled to univibrator pin 5 of U6. For each 
scale between XO.1 and X10, the pulse width 
of pin 6 of U6 is decreased by a factor of 10, 
with the actual pulse width being controlled 
by the front panel calibration controls and 
their related capacitors. This arrangement 
allows the same current to be delivered to C22 
by one count on the X1 range as 100 counts 
on the X10 range. The XlOO and XlK ranges 
hold the same factor of 10 relationship 
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between each other, but not to the lower 
ranges. 

7.7 METER DRIVE 

The meter is driven by the emitter to 4 3 ,  
coupled as a voltage follower in conjunction 
with pin 1 of U3. 
For Battery Test, the voltage follower is 
bypassed and the meter movement is directly 
coupled to the battery through R26. 

7.8 METER COMPENSATION 

When the unit is provided with a high 
torque meter movement, with 1.2 volt drive, a 
temperature compensation circuit (R15 ,R17, 
& R23) is provided on the Main Circuit 
board; components R15, R17 & R23. 

7.9 FAST/SLOW TIME CONSTANT 

For slow time constant, C29 is switched 
from the output of the meter drive to parallel 
c22.  

7.10 LOW VOLTAGE SUPPLY 

Battery voltage is coupled to U8 and 
associated components (a switching regulator) 
to provide 5 volts at pin 5 to power all logic 
circuits. Unregulated battery voltage is used 
to power the meter drive (43) and the high 
voltage blocking oscillator (42). 

7.11 LOW VOLTAGE REFERENCE 

U7 provides a 1.22 volt precision 
reference for HV supply. 

7.12 HIGH VOLTAGE SUPPLY 

increases, with maximum output voltage with 
Q1 saturated. 

High voltage is coupled back through R12 
to opamp pin 6 of U3. R2 completes the high 
voltage circuit to ground. High voltage output 
is set by R3 (HV Set), which sets bias of pin 5 
of U3. During stable operation, the voltage at 
pin 6 of U3 will equal the voltage at pin 5 of 
U3. Pin 7 of U3 will cause conduction of Q1 
to increase or decrease until the high voltage 
seeks a level of stability. 

7.13 DETECTOR OVERLOAD 

The cathode of V2 is connected to the 
inverting (pin 6) input of voltage comparator 
U5. R38 and R49 voltage divider supplies a 
reference voltage to the noninverting (pin 5) 
input. 

When the voltage drop across R46 raises 
the voltage at pin 6 above pin 5, pin 7 of U5 
goes low, driving the meter circuit to full- 
scale output. 

High voltage is developed by blocking 
oscillator Q2-T1 and rectified by voltage 
multiplier CR2, C7, C11, and CR4. Output 
voltage increases as current through Q1 
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PARTS LIST 

Ref. No. Description Part No. 

Model 5 Geiger Counter 

Ref. No. Description 

INTEGRATED CIRCUITS 

UNIT Completely Assembled 
Model 5 Geiger Counter 48-1607 

Circuit Board, Drawing 464 X 44 

BOARD Assembled Circuit Board 

CAPACITORS 

c 2  
c 3  
c 4  
c 5  
c 7  
cs 
c 9  
c 10 
c11 
c12 
C13 
C 14 
C15 
C16C17 
C18 
C19 
c20 
c 2  1 
c22 
C23 
C24 
C25 
C26-C27 
C28 
C29 

O.OlpF, 100V, C 
100pF, 3kV, C 
O.OlpF, 2kV, C 
lOpF, 20V, DT 
0.0047pF, 3kV, C 
0.001pF, 100V, C 
100pF, lOV, DT 
100pF, 3kV, C 
0.0047pF, 3kV, C 
470pF, 100V, C 
O.OlpF, 100V, C 
lpF, 35V, DT 
O.lpF, 100V, C 
100pF, lOV, DT 
330pF, 100V, C 
lOpF, 20V, DT 
0.001pF, 100V, C 
100pF, lOOV, C 
lOpF, 20V, DT 
O.OlpF, lOOV, C 
100pF, lOV, DT 
lOpF, 20V, DT 
100pF, 3kV, C 
lpF, 35V, DT 
47pF, 16V, DT 

Q1 
4 2  
4 3  
44 
Q5 
4 6  
Q7 
Q8 

TRANSISTORS 

2N3904 
MPS6534 
2N3904 
MPSU5 1 
2N3904 
2N3904 
2N3904 
2N7000 

5464-044 

04-5523 
04-5532 
04-5525 
04-55E 
04-5547 
04-5519 
04-5576 
04-5532 
04-5547 
04-5555 
04-5523 
04-5575 
04-5521 
04-5576 
04-553 1 
04-5592 
04-5519 
04-5527 
04-5592 
04-5523 
04-5576 
04-55% 
04-5532 
04-5575 
04-5520 

05-5755 
05-5763 
05-5755 
05-5765 
05-5755 
05-5755 
05-5755 
05-5820 

u 1  
u 2  
u 3  
u4 
u5  
U6 
u 7  
U8 

CA3096 
ICM7555 
TLC27M7IP 
CA3096 
TLC372 
CD4098 

MAX63 1 
LM385Z- 1-2 

DIODES 

CR2 GI-250 
CR4 GI-250 
CR5 1N4148 

RESISTORS 

R1 
R2 
R3 
R4-R5 
R6R7 
R8 
R9 
R10 
R11 
R12 
R13 
R14 
R16 
R17 
R18 
R19 
R20-R21 
R22 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31-R32 
R33 
R34 
R35 

1 MEG, 1/4W, 5% 
1.5 MEG, 1/4W, 5% 
1 MEG TRIMMER 
1 MEG, 1/4W, 5% 
4.7k, 1/4W, 5% 
47k, 1/4W, 5% 
22k, 1/4W, 5% 
look, 1/4W, 5% 
10k, 1/4W, 5% 
lG, 1/4W, 5% 
470k, 1/4W, 5% 
lOk, 1/4W, 5% 
100k, 1/4W, 5% 
301 OHM, 1% 
47k,1/4W, 5% 
lk, 1/4W, 5% 
100k, 1/4W, 5% 
10k, 1/4W, 5% 
200 OHM, 1/4W, 5 %  
2.2k, 1/4W, 5% 
2.37k, 1% 
22k, 1/4W, 5% 
100 OHM, 1/4W, 5% 
8.2k, 1/4W, 5% 
look, 1/4W, 5% 
10k, 1/4W, 5% 
82k, 1/4W, 5% 
10k, 1/4W, 5% 
100k, 1/4W, 5% 

Part No. 

06-6023 

06-6248 

06-6265 
06-6066 

06-6249 

06-6136 

06-6023 

05-5808 

07-6272 

10-7028 
10-7038 

10-7028 
10-7014 
10-7020 
10-7070 
10-7023 
10-7016 

10-7026 
10-7016 
10-7023 

10-7020 
10-7009 
10-7023 
10-7016 
10-7006 
10-7012 

10-7070 
10-7004 
10-7015 
10-7023 
10-7016 
10-7022 
10-7016 
10-7023 

09-6752 

12-7686 

12-7855 

12-7648 



M5 Geiger Counter 
July 1999 

Ref. No. Description Part No. Ref. No. Description Part No. 

R36 
R37 
R38 
W9 
R40 
R4 1 
R42 
R43 
R44 
R45 
R46 
R47 
R48 
R49 
R50 
R5 1 
R52 

2.7 MEG, 1/4W, 5% 
lk, 1/4W, 5% 
220k, 1/4W, 5% 
1 MEG, 1/4W, 5% 
lOk, 1/4W, 5% 
lOOk, 1/4W, 5% 
180k, 1/4W, 5% 
lOk, 1/4W, 5% 
4.7k, 1/4W, 5% 
2.2 MEG, 1/4W, 5% 
lOk, 1/4W, 5% 
lOOk, 1/4W, 5% 
lOk, 1/4W, 5% 
24k, 1/4W, 5% 
15k, 1/4W, 5% 
look, 1/4W, 5% 
3.3 MEG, 1/4W, 5% 

10-7029 
10-7009 
10-7066 
10-7028 
10-7016 
10-7023 
10-7068 
10-7016 
10-7014 
10-7052 
10-7016 
10-7023 
10-7016 
10-7059 
10-7017 
10-7023 
10-7044 

Calibration Board, Drawing No. 363 X 519 

BOARD Completely Assembled 
Calibration Board 5363-665 

CAPACITORS 

c1 0.0047pF lOOV C X7R 04-5570 
c 2  0.047,~~F lOOV C X7R 04-5565 

RESISTORS 

Rl-R4 1 Meg Trimmer 09-6814 
R5 lOOk Trimmer 09-6813 

RESISTOR NETWORK 

RN1 NETWORK 1Ok SIP 
1 OPIN 12-7727 

TFlERMISTORS 

R15 R1006-98.4-59-D1 
R23 R 1006-98.4-59-D 1 

07-6332 
07-6332 

MISCELLANEOUS 

P3 CONN-640456-7 
MTAlOO 13-8115 INDUCTORS 

L1 470UHY 21-9600 

Chassis Wiring Diagram, 
Drawing No. 464 X 52 TRANSFORMERS 

T1 L8050 40-0902 
AUDIO 

MISCELLANEOUS 
DS 1 UNIMORPH 60690 21-925 1 

v1 GM-LND7 12 10 
EC LO-RANGE 

v 2  GM-LND714 12 
EC HI-RANGE 

* RECEPTACLE (10 ea) 

* CONNECTOR (1 ea.) 

* CONNECTOR (1 ea.) 

Cloverleaf 01 1-6809 

640456-2 MTAlOO 

1-640456-4 MTAlOO 

01-5295 CONNECTOR 

01-5306 P1 CONN- 1-640442-4 
MTAlOO 

MTAlOO 
18-8771 P2 cow-640442-2 

13-8 173 

13-8178 

13-8172 
13-8073 P3 CONN-640442-7 

MTAlOO 

13-8141 
SWITCHES 

s1  Centerlab PA600-210 
s2  #923 SWTCHCRFT 
s3-s4 7 10 1-SYZ-QE 
s 5  30-1-PB GRAYHILL 

08-6501 
08-65 18 
08-65 1 1 
08-65 17 



Ref. No. Description 

BATTERY 

Bl-B2 "D" Duracell Battery 21-9313 

MISCELLANEOUS 

* 
* 
* 
* 
* 
M1 

* 
* 

* 
* 
* 

* 
* 

* 
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Part No. 

BATTERY CONTACT SET 
Model 295 40- 1707 

MAIN HARNESS 

PORTABLE CAN 

CASTING Model 5 9363-287 

Model 5/14C 8363-620 

ASSY (MTA) 4363-441 
PORTABLE KNOB 08-6613 
PORTABLE BEZEL 

METER BEZEL W/GLASS, 

METER MOVEMENT 

PORTABLE METER 

FRONT ASSY 4363-188 

w / o  SCREWS 4363-352 

( I d )  15-8030 

FACE 7363-136 
HARNESS-PORT 
CAN WIRES 8363-462 
BATTERY LID 
W/LATCHSET 

PORT. LATCH KIT 

PORT. CALIB. COVER 

PORT. HANDLE (ROLLED) 

Model 5 9363-288 

W/O BATT. LID 4363-349 

w/scREws 9363-200 

w/scREws 7363-139 
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DRAWINGS AND DIAGRAMS 

Main Circuit Board, Drawing 464 x 44 
Main Circuit Board Component Layout, Drawing 464 x 45 
Calibration Board, Drawing 363 x 519 
Calibration Board Component Layout, Drawing 363 x 520 
Wiring Diagram, Drawing 464 x 52 
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