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1.0 BACKGROUND 
 
The following report documents the asbestos, polychlorinated biphenyls (PCBs), lead based paint (LBP), 
lead in dust, indoor air quality (IAQ), drain sediment sampling performed at the former Saint Johnsbury 
Armory facility, located at 1249 Main Street (the site) in Saint Johnsbury, Vermont.   In addition the report 
documents the dye-testing results of the basement floor drain system. 
 
The site is currently developed with the former St. Johnsbury Armory building, a three story masonry 
structure.  The building is currently vacant and is located on an approximately 0.44 acre parcel. The 
property is located in downtown St. Johnsbury in an area with mix-use development. The property is 
located on the west side of Main Street and is bounded on the north and west by the Saint Andrews 
Episcopal Church and the Grace Methodist Church, respectively; a dentist’s office to the south and to the 
east, across Main Street is the Passumpsic Savings Bank and several other small business’. 
 
Pursuant to the Phase I Environmental Site Assessment (May 2012, the Johnson Company), the property 
has been developed since at least 1882, originally with four separate buildings. Apparently the current 
armory building was constructed circa 1916.  Modern uses of the building include use by the St, Johnsbury 
Police Department, the American Red Cross and the St. Johnsbury Parks and recreation Department. The 
Phase I indicates that the Vermont National Guard last occupied the building in 1976. 
 
Cardno ATC understands that the Saint Johnsbury History and Heritage Center is assessing the feasibility 
for redevelopment of the building into a possible office headquarters, education and museum space. 
 
This US EPA Brownfields project was completed by Cardno ATC for the Northeastern Vermont 
Development Association (NVDA) and pursuant to the approved Site Specific Quality Assurance Project 
Plan (SSQAPP) Addenda F-1 dated November 28, 2012. The Scope of Work for this project as outlined in 
the SSQAPP was based on the findings of the Phase I Environmental Site Assessment completed for the 
site in May of 2012 (prepared by the Johnson Company). 
 
2.0  FINDINGS 
 
2.1  ASBESTOS SURVEY 
 
Pursuant to the SSQAPP, all asbestos samples were collected pursuant to the Cardno ATC SOP F-SOP-
1.12. This baseline asbestos survey was also conducted pursuant to ASTM method E2356-04 “Standard 
Practice for Comprehensive Building Asbestos Surveys”. Samples were submitted to the Cardno ATC 
Asbestos Laboratory Division (NY, NY) for laboratory analysis via polarized light microscopy (PLM) 
analysis. 
 
A Baseline Survey is a building-wide or facility wide inspection that provides a general sense of the overall 
location, type, quantity and conditions of asbestos –containing materials (ACM) present. The baseline 
survey provides information for long-term management of ACM and prioritization of response actions, 
however a baseline survey is unobtrusive in that walls and other barriers are not damaged (opened up) in 
order to collect samples. Therefore, it is possible that suspect ACM may be located behind walls other 
barriers (such as inside boilers, doors, etc.). 
 
Previous asbestos sampling data from Crothers Environmental Group LLC’s “Limited Interior Asbestos 
Inspection” report Dated November 1, 2008 was utilized and sampling data from the 2008 report was 
incorporated into this report. The fieldwork was conducted by Cardno ATC on December 10, 17, 18 and 
28, 2012.  
 
Asbestos bulk samples were analyzed by Polarized Light Microscopy (PLM). Asbestos Containing Material 
(ACM) is defined as material that contains any type of asbestos in an amount greater than 1% asbestos. 
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The following building materials were identified as ACM from this survey: 
 
• Air cell pipe insulation (Homogenous Material No. 24 [H 24])  
• Mudded joint packings (H42) 

 
The following materials were found to previously be identified as ACM within the previous 2008 survey: 
 
• Plaster walls and ceilings (H11)  

 
The following materials have not been s ampled (due to inaccessibility) and s hould be assumed to be 
ACM: 
 
• Door Insulation (H15) 
•  Fire Brick (H26) 
•  Vibration Cloth (H34) 
• Boiler Door Insulation (H37)  
• Boiler Internal Materials (H43) 
 
The following materials were found to contain trace amounts (<1%) of asbestos:  
 
• Exterior Window Caulking (H4)  
• Exterior Tar Brick Caulking (H5) 

 
Appendix A of this report contains a listing of suspect asbestos containing materials, a sample location 
diagram and the asbestos laboratory hardcopy results.  

2.1.1 Asbestos Quality Assurance/Quality Control 
 
For the purposes of comparing duplicate samples, samples 01A and 01B (duplicate) were utilized.  Both 
samples were below were below laboratory detection limits. Laboratory in-house QA/QC included 
duplicate analysis of 10% of samples by the original analyst as well as a duplicate analysis by a second 
analyst (recounts). All QA/QC laboratory recounts passed QA/QC requirements; the Data Entry sheet for 
the asbestos bulk sample laboratory recounts is included with the laboratory hardcopy results in Appendix 
A.  

2.1.2 Asbestos Recommendations 
  
• Prior to any renovations/demolition to the building, any asbestos containing materials that may be 

disturbed must be removed or abated as required (per State and Federal regulations). 
 
•  Suspect ACM may be enclosed or concealed in areas Cardno ATC did not access during this 

survey. If suspect materials that are not included in this survey are discovered during renovation / 
demolition activities, they shall be tested prior to disturbance. 

 
•     Materials containing “trace” amounts of asbestos (<1%) are not considered Asbestos Containing 

Materials (ACM) by the US EPA and many state agencies.  However, certain sections of OSHA 
standard 29 CFR 1926.1101 apply when such materials are subject to disturbance.  Refer to 
“OSHA Standard Interpretation and Compliance Letter” dated 8/13/1999, subject: “Requirements 
for demolition operations involving material containing <1% asbestos”.  

 
• Asbestos abatement activities must be performed by a Vermont certified abatement contractor 

following all applicable State and Federal regulations.  Abatement activities should be designed by 
a Vermont certified asbestos project designer and overseen by a Vermont certified asbestos 
project monitor. 
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2.2 PCB IN BUILDING MATERIALS SURVEY  
 
Pursuant to the SSQAPP, all PCB samples were collected pursuant to the Cardno ATC SOP F-SOP-1.17.  
Samples were submitted to EMSL Analytical, Inc. (Cinnaminson, NJ) for laboratory analysis via 
3540C/8082A analysis. PCB bulk samples of suspect materials (oil paints, caulking or similar elastic 
sealant materials installed prior to 1978) were collected; a minimum of two bulk samples representative of 
each different homogeneous area of suspect material sampled were collected. 
 
Cardno ATC visually inspected accessible areas of the facility for homogeneous groupings of suspect 
PCB containing materials. Only suspect (window and door caulking, paint, expansion joints etc.) materials 
installed prior to 1978 were investigated. Cardno ATC sampled ten (10) materials that are considered to 
be suspect for containing PCB’s.  
 
The EPA regulatory limit (“not authorized for use” under the Toxic Substances Control Act of 1976 
[TSCA]) for PCBs in building materials is 50 parts per million (ppm).  
 
The gray floor paint in the basement level (H16) was the only material identified during this survey 
as containing levels of PCBs in excess of 50 ppm. The PCB content of the gray paint was identified as 
containing levels up to 5,700 ppm. 
 
Appendix B of this report contains a listing of suspect PCB materials, a PCB sample location diagram 
and PCB laboratory hardcopy results. 
 

2.2.1 PCB Quality Assurance/Quality Control 
 
Pursuant to the SSQAPP one duplicate PCB sample was collected.  Sample number 16C (grey floor paint, 
H16) is a duplicate of sample number 16B (as well as 16A). The Relative Percent Difference (RPD) 
between samples 16B (5,600 ppm) and 16C (4,600) is 21%, which is within the RPD requirement of 50% 
pursuant to the SSQAPP. The RPD between samples 16A and 16C is 0%. 

2.2.2 PCB Recommendations 
  
• Additional PCB sampling should be conducted to determine to what extent, if any, of the PCBs 

from the flooring paint have leached into the concrete floor substrate. Required removal of PCB 
materials (such as the flooring paint) must be conducted pursuant to TSCA and may require an 
EPA approved work plan. 

 
2.3 LEAD BASED PAINT XRF SURVEY  
 
Pursuant to the SSQAPP, the XRF lead based paint (LBP) Survey was conducted pursuant to the Cardno 
ATC SOP F-SOP-1.19.  The LBP XRF survey of the building was conducted on December 10 and 17, 
2012. Lead based paint is defined as paint or other surface coatings that contain lead equal to or greater 
than 1.0 mg/cm2 (by XRF). 
 
A lead paint analyzer (XRF) was used to sample representative painted components and surfaces for lead 
content.  The following Table 1 summarizes the various components identified as LBP.  
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Table 1: Summary of XRF Lead in Paint Results 

Component 
 

Room No. Condition Substrate Color Location 
in Room 

Result 
(mg/cm2) 

Windows – All 
Components Exterior Good - 

Poor Wood White All 
>9.9 

(maximum 
reading of 

instrument) 
Side Porch Exterior Good Wood White D side 3.0 

Window Wells Throughout 
Building 

Good - 
Poor Wood White All 

>9.9 
(maximum 
reading of 

instrument) 
Wall Room 21 Good Brick Blue C side 3.0 

Door Room 21 Good Metal Green C side 3.4 

Floor Throughout 
Basement Fair -  Poor Concrete Grey All 1.5 

Walls and 
Ceiling Room 23 Good - Fair Brick Green All 1.5 

Walls Room 24 Good - 
Poor Brick Green All 3.0 

Walls Room 25 Good Brick White All 3.0 
Stair Riser Room 25 Good Wood White A side 1.1 

 
Individual room by room testing results are contained on the field sheets included in Appendix C of this 
report. 
 

2.3.1 Lead in Paint Quality Assurance/Quality Control 
 
Pursuant to QA/QC procedures within the Cardno ATC SOP (F –SOP-1.19), QA/QC repeat testing was 
conducted on ten (10) surfaces. A procedure for calculating the retest tolerance limit is specified in the 
XRF instrument Performance Characteristic Sheet (PCS). The retest conducted by Cardno ATC was 
within the tolerance limit for the instrument. 
 
Appendix C contains the room location diagram, field sheets, XRF instrument protocol, the repeated 
testing (QA/QC) results, and the PCS. 

2.3.2 Lead in Paint Recommendations 
 

• If Demolition/Renovation activities are planned that would disturb finish coatings, then appropriate 
work practices should be employed to satisfy the Lead in Construction OSHA Standard (1926.62), 
including but not limited to representative air monitoring to determine actual employee exposures. 
 

• Copies of this report should be provided to the general contractor and demolition contractor to 
assist with compliance to VOSHA Lead in Construction Standard. 
  

• Any abatement of lead hazards must be completed by a Vermont licensed lead abatement firm, 
pursuant to the Vermont Regulations for Lead Control. 
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• Subsequent to renovation/demolition activities a lead-specific final cleaning should be conducted in 
all areas and lead in dust sampling should be completed prior to building occupancy. 

 
2.4 LEAD IN DUST SAMPLING  
 
As required by the SSQAPP, lead-in-dust sampling was conducted pursuant to the Cardno ATC SOP F-
SOP-1.20.   
 
Cardno ATC collected lead in dust samples from representative locations throughout the facility on 
December 17, 2012.  Lead in dust sampling was conducted to determine existing lead-in-dust levels and 
to determine potential impacts related to the reported use of the basement as an indoor firing range.  On 
December 10, 2012, Cardno ATC interviewed St. Johnsbury Police Chief Clement Houde and Corporal Gil 
Roberts regarding the possible former use of the armory building and the location of the former firing 
range.  According to Cpl. Roberts, the building has not included an indoor firing range since at the latest 
1992.  Upon review of the space, it was determined that the range was likely located in the basement in 
the vicinity of rooms 26, 27, and 28.  Based on this finding, lead in dust samples numbers 13-20 were 
collected within rooms 26 – 28 (as well as other areas of the building). 
 
Although lead in dust samples are not a regulatory requirement prior to renovation activities, the 
“clearance levels” contained in the Vermont Regulations for Lead Control (V.S.A. Title 18, Chapter 38) 
were utilized as de facto target levels for this project. The Vermont clearance levels are 40 μg/ft² for floor 
samples and 250 μg/ft² for interior window sills.  
 
For lead-abatement projects in Vermont, work areas must be cleaned until clearance dust samples 
indicate levels of lead-in dust are below the clearance levels.  The clearance levels are commonly utilized 
outside of lead-abatement projects as standards to determine if a response action is needed related to 
lead in dust contamination. All lead in dust samples were analyzed by EMSL Analytical, Inc. of 
Cinnaminson NJ by Analytical Method SW846-6010B/C ICP-AES. The following Table 2 summarizes lead 
in dust sampling results  
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     * - Spike Known Value of 232.6 µg 

 
Table 2 : Pre Renovation Lead in Dust Sample Results 

Sample Number Room # / Location Floor 
Lead 

Concentration ( 
µg/ft2) 

VT Clearance 
Level ( µg/ft2) 

F-01 03-Floor 2nd 52 40 

S-02 03 – Sill 2nd 86,000 250 

F-03 08 – Floor 2nd 250 40 

S-04 08 -  Sill 2nd 20,000 250 

F-05 04 - Floor 2nd 230 40 

F-06 10 - Floor 2nd 130 40 

F-07 12 - Floor 1st 2.7 40 

S-08 12 -  Sill 1st 1,200 250 

F-09 16  - Floor 1st 21 40 

S-10 16 - Sill 1st 4,300 250 

F-11 17 - North Floor 1st 6 40 

F-12 17 - South Floor 1st 7.5 40 

F-13 26  - East Floor Basement 430 40 

F-14 26 - Center Floor Basement 350 40 

F-15 26  - West Floor Basement 340 40 

S-16 26 - East Sill Basement 860 250 

S-17 26 -  Center Sill Basement 1,800 250 

S-18 26 - West Sill Basement 390 250 

F-19 28 - Floor Basement 83 40 

F-20 27  - Floor Basement 260 40 

F-21 29 - Floor Basement 670 40 

F-22 32 - Floor Basement 590 40 

F-23 21 - Floor Basement 510 40 

F-24 23 - Floor Basement 2,600 40 

F-25 Field Blank NA BDL Not Applicable 

F-26 Blind Spike* NA 180 µg Not Applicable 
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As noted in Table 2, lead-in-dust results above target/clearance levels were identified in all levels of the 
building. Sample results above the target levels are shaded in Table 2; rooms where the former firing 
range was apparently located have also been highlighted (in yellow) in Table 2. 
 

2.4.1 Lead in Dust Quality Assurance/Quality Control 
 
Pursuant to QA/QC procedures within the SSQAPP Cardno ATC submitted one “blind” lead-in-dust spike 
sample (sample # F-26) with a known lead content of 232.6 µg.  Pursuant to the SSQAPP the acceptance 
criteria is within +/- 30% of the known lead content (162.82 – 302.38 µg).  The analysis result of the spike 
sample was 180 µg and therefore falls within the acceptance criteria.  In addition, no lead was detected in 
the field blank (sample # F-25). 
 
Appendix D contains the lead in dust sample location diagram (which includes the approximate location of 
the former firing range) and the lead in dust laboratory hardcopy results. 
 

2.4.2 Lead in Dust Recommendations 
 

• Copies of this report should be provided to the general contractor and demolition contractor to assist 
with compliance to VOSHA Lead in Construction Standard. 

 
• Subsequent to renovation/demolition activities a lead-specific final cleaning should be conducted in 

all areas and lead in dust sampling should be completed prior to building occupancy. 
 
2.5 Indoor Air Quality Investigation 
 
Pursuant to the SSQAPP, Cardno ATC conducted air sampling for culturable fungi and total fungal 
structures in four (4) indoor locations and one (1) outdoor location for comparison.  The mold assessment 
was conducted pursuant to the Cardno ATC “Guidelines for Environmental Sampling for Microbial 
Contamination” (April 2002) hereby incorporated into the Cardno ATC Generic QAPP as Cardno ATC SOP 
F-SOP-1.21. 
 
Cardno ATC utilized an Andersen N6 sampler to collect the airborne culturable mold samples on malt 
extract agar plates for 5 minutes at a flow rate of approximately 27.29 liters per minute.  Zefon Air-O-Cell 
microbial spore trap cassettes and a Buck Bio-Aire sampling pump (serial number B150547) were used to 
collect each sample of total airborne fungal structures for 10 minutes at a flow rate of 15 liters per minute.  
Both bioaerosol sampling techniques were calibrated prior to sample collection.  Bulk (swab) samples were 
also collected in areas of apparent mold growth. 
 
The air and bulk samples were submitted to EMSL Analytical Inc. of Cinnaminson NJ for analysis of 
predominant mold species and concentrations. 
 
The American Conference of Governmental Industrial Hygienists (ACGIH) considers comparison of 
indoor/outdoor bioaerosol data a common method for evaluating indoor fungal reservoirs or concerns.  In 
well maintained indoor environments, the total concentrations of fungi in the indoor air are commonly equal 
to, or less than, the total concentration outdoors.  If indoor fungal bioaerosol concentrations are greater 
than those outdoors, then indoor fungal reservoirs are likely to be present (however winter conditions will 
generally result in lower outdoor levels).  In addition, the types (i.e., taxa or groups) of fungal bioaerosols 
found inside a building should be qualitatively similar to the taxa recovered outdoors; presuming outdoor air 
is the only source of indoor fungal bioaerosols. There are no regulatory standards or other widely accepted 
numerical guidelines available for interpretation of bioaerosol data.  Current ACGIH guidelines refrain from 
providing numerical thresholds for bioaerosols.   
 
The following Table 3 presents the total quantitative results for the culturable air samples: 
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Table 3: Culturable Sample Analysis 

Sample 
Number Location Predominant Species Total CFU/m3 

IP-01 Exterior – North Door Penicillium 98 

IP-02 Room 3 – 2nd Floor Aspergillus 210 

IP-03 Room 11 – 1st Floor Aspergillus 511 

IP-04 Room 25 - Basement Aspergillus 252 

IP-05 Field Blank None Detected - 

 
Predominant culturable species found indoors (Aspergillus) were different than the predominant species 
noted outdoors (Penicillium). The outdoor total was lower than indoor concentrations. Based on Cardno 
ATC’s experience the indoor levels are not considered significantly elevated and due to ambient 
temperatures being at or below freezing (which would serve to reduce the total cultural spore 
concentrations and types found outside) it is not unusual for indoor levels to exceed outdoor levels under 
these conditions.  The predominant types of fungi identified (inside and outside) are common types of 
fungi.  Based on Cardno ATC’s experience the culturable levels identified do not represent a significant 
concern. 
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The following Table 4 presents the quantitative results for the total airborne fungal structure samples: 
 

Table 4: Total Airborne Fungal Structure Sample Analysis 

Sample 
Number Location Predominant Species Total Structures/m3 

Z-01 Exterior – North Door Aspergillus/Penicillium  611 

Z-02 Room 3 – 2nd Floor Aspergillus/Penicillium 577 

Z-03 Room 11 – 1st Floor Aspergillus/Penicillium 458 

Z-04 Room 25 - Basement Aspergillus/Penicillium 3,187 

Z-05 Field Blank None Detected - 

 
The predominant spore types found outdoors were similar to the indoor predominant types 
(Aspergillus/Penicillium) and except for the basement sample the totals were similar as well. The 
basement (room 25) level however, did indicate a possible amplification of Aspergillus/Penicillium fungal 
types.   
   
The following Table 5 presents the total qualitative results for the swab samples: 
 

Table 5: Fungal Structure Swab Sample Analysis 

Sample 
Number Location Substrate Area 

(ft2) Predominant Species Category 
Count 

S-01 
Room 16/11 – 
wall Bottom of 

Stairs 
Plaster <1 

Chaetomium High 
Penicillum Medium 
Aspergillus Rare 

S-02 Room 03 – West 
Wall Plaster <1 

Penicillium/Aspergillus Rare 
Cladosporium Rare 

S-03 Room 16 – 
Ceiling  

Structural 
Wood 25 None Detected - 

S-04 Field Blank Not 
Applicable 

Not 
Applicable None Detected - 

 
As noted in Table 5 above, only limited areas of apparent visual fungal growth were noted by Cardno ATC 
Swab samples (samples S-01, S-02 and S-03) were collected from areas of apparent growth. Analysis of 
swab samples for fungal spores and structures indicated the presence of common fungal structures on 
only two of the three swab samples. Extensive fungal growth was not observed by Cardno ATC within the 
building.  Appendix E includes the fungi sample location diagram and laboratory hardcopy results of the 
fungi sampling. 
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2.5.1 IAQ Quality Assurance/Quality Control  
 
Indoor air quality sampling was conducted pursuant to Cardno ATC’s “Guidelines for Environmental 
Sampling for Microbial Contamination”.  One field blank sample was collected for each type of fungal 
analysis.  No contamination was noted on any of the field blank samples. 
 

2.5.2  IAQ Recommendations  
 
• If significant fungal growth is identified during renovation/demolition activities, removal of the 

growth should be conducted pursuant to the EPA document Mold Remediation in Schools and 
Commercial Buildings (EPA 402-K-01-001). 
 

• Subsequent to renovation/demolition activities a final HEPA cleaning should be conducted in the 
basement area. 
 

• Any sources of water infiltration should be corrected. Continued water infiltration (such as roof 
leaks) would likely cause additional IAQ related problems. If renovations are not planned for the 
near-future, additional mold sampling may be warranted. 

 
2.6 SEDIMENT SAMPLING AND DYE TEST 
 
Cardno ATC conducted an investigation related to the presence of the floor drain system in the basement, 
to help determine potential impacts to the subsurface related to potential vehicle maintenance previously 
conducted in the basement level.  The investigation included a visual inspection of the drain system, 
interviewing individuals with knowledge of the building’s historical use, sampling of sediment in the floor 
drain itself, as well as performing a dye tracing test to determine the discharge location of the drain 
system.   
 
The floor drain system in the basement consists of and exterior catch basin adjacent to the southwest 
entrance, an abandoned  trench drain in the southwest corner, a floor drain to the north of the trench 
drain, a sump pump adjacent to the floor drain and a clean-out pit in the northeast corner of the basement. 
All the basement catch basins and sump/pump appear to discharge tot the main wastewater line for the 
building which runs along the north wall and to the cleanout-pit (see dye-test results below).   Appendix F 
contains a diagram of the configuration of the floor drain system. 
 
On December 10, 2012, Cardno ATC interviewed St. Johnsbury Police Corporal Gil Roberts regarding the 
drainage configuration in the vicinity of room 28.  Cpl. Roberts described the Police Department’s 
historical use of the room (vehicle maintenance, cleaning, and storage) as well as drainage patterns 
during use.   
 
The visual examination and Cpl. Roberts’ description both indicated that wastewater entering the floor 
drain in room 28 flows north into the sump at the north end of room 28.  A sump pump lifts that water into 
the building main wastewater line in room 29.  From room 29, the main wastewater line runs east along 
the north wall of the basement, until it reaches a cleanout/trap in a pit in the northeast corner of room 21.  
From there it continues generally east to the city sewer under Main St. 
 
On December 17, 2012, sediment samples from the floor drain in room 28 were collected to be analyzed 
for the following analytes: diesel range organics (S-01) via EPA SW-846 Method 8015B – DRO., mercury 
(S-03) via EPA SW-846 Method 7471B, metals (S-05) via EPA SW-846 Method 6010 C and volatile 
organic compounds (S-07) via EPA SW-846 Method 8260B. Duplicate samples were collected of each (S-
02, S-04, S-06, and S-08, respectively).   All sediment samples were collected pursuant to Cardno ATC’s 
standard operating procedure F-SOP-1.7.  The results of the sediment sampling were compared to the 
Soil Screening Values (SSVs) for industrial and commercial properties as listed in the Vermont 
Department of Environmental Conservation’s “Investigation and Remediation of Contaminated Properties 
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Procedures”.  Sediment concentrations of arsenic and bromomethane exceeded the SSVs.  It should 
be noted that concentrations of four analytes were identified in S-08 (duplicate) that were not identified in 
S-07.  None of these additional detections exceeded the relevant SSV.  A summary of sediment sample 
detections (from the initial sediment samples) are provided in the following Table 6: 
 

Table 6: Sediment Sample Detections 

Sample 
Number Analyte Result  SSV Unit 

S-01 DRO* 120  1,000 mg/kg 
S-03 Mercury 0.063  43 mg/kg 
S-05 Antimony 0.54  410 mg/kg 
S-05 Arsenic 2.5  1.6 mg/kg 
S-05 Beryllium 0.38  2,000 mg/kg 
S-05 Cadmium 0.45  800 mg/kg 
S-05 Chromium 19.3  103 mg/kg 
S-05 Copper 56.4  41,000 mg/kg 
S-05 Lead 62.1  800 mg/kg 
S-05 Nickel** 20.1  20,000 mg/kg 
S-05 Zinc 101  310,000 mg/kg 
S-07 Bromomethane 37  32 µg/kg 
S-07 Acetone 310  630,000 µg/kg 
S-07 Methyl acetate 120  1,000,000 µg/kg 

* - Diesel Range Organics, compared to the SSV for Total Petroleum Hydrocarbons 
 
On December 18, 2013, a dye test was performed to confirm the discharge point of the building 
wastewater system.  Hugh Wescott of the St. Johnsbury Department of Public Works (DPW) visited the 
site.  Mr. Wescott indicated that he has no knowledge of any wastewater discharge from the armory 
building other than the main wastewater line to the city sewer.  DPW provided access to a sewer junction 
(manhole) downstream of the armory.  Dyed water was released into the cleanout in the northeast corner 
of room 21.  Approximately six minutes later, dye was observed flowing through the downstream manhole, 
located east of the site in a parking lot off of Route 2 (this downstream manhole location is depicted on the 
Site Diagram).   
 
The results of this investigation indicate the likelihood that any pollutant captured by the floor drain system 
in room 28 would have been discharged to the city wastewater system and it would be unlikely that a 
significant impact to the subsurface has occurred on site. 
 

2.6.1 Sediment Sampling Quality Assurance/Quality Control 
 
The sediment sampling was conducted pursuant to the Cardno ATC “Standard Procedure, Sediment 
Sampling” hereby incorporated into the Cardno ATC Generic QAPP as Cardno ATC SOP F-SOP-1.7.  Of 
analytes that were detected in the sediment samples, only acetone (a common laboratory contaminant) 
was found in excess of the relative percent difference requirements established in the QAPP.  It should be 
noted that, due to laboratory equipment malfunctions, analysis of the VOC duplicate samples was 
completed outside of the holding time.  However, due to the relative consistency between the initial and 
duplicate samples Cardno ATC considers the data to be valid.   
 

2.6.2 Sediment Sampling and Dye Test Recommendations  
 
Results of the investigation indicate elevated levels of some pollutants in the floor drain sediment.  
Any sediment (likely less than on 55-gallon drum) associated with the floor drain system should be 
excavated and disposed of according to all applicable state and federal regulations.   
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SAMPLE LOCATION DIAGRAM – Asbestos
Address: St. Johnsbury Armory - Basement

1249 Main Street
St. Johnsbury, Vermont

Project Number: 063.35078.0013 Phone:(802) 862-1980    Fax: (802) 862-1405

SCALE: Not to scale
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SOURCE :  Field Notes 
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SAMPLE LOCATION DIAGRAM – Asbestos
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SAMPLE LOCATION DIAGRAM – Asbestos
Address: St. Johnsbury Armory – 2nd Floor & Roof
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List of Suspect Asbestos Containing Homogeneous Materials 
Former St. Johnsbury Armory 

1249 Main Street 
St. Johnsbury, Vermont 

December 10, 2012 
ATC Project # 63.35078.0013 

Page 1 of 5 
 

Homogeneous 
Material 

 
Description 

% 
Asbestos 

Sample 
Number 

Approx. 
Quantities  

 

 
ND = Non Detected by Polarized Light Microscopy (PLM)  
NA= Not Applicable               NQ = Not Quantified   
 
* - PLM is not consistently reliable for detecting asbestos in non-friable organically bound (NOB) materials (e.g. floor tiles, 
roofing, mastics). Therefore if PLM analysis has concluded that asbestos was not detected in a non-friable organically 
bound material, Quantitative TEM with NOB prep is the recommended analytical method that should be used to confirm 
that a material is negative. 
 
Trace: Materials containing “trace” amounts of asbestos (<1%) are not considered Asbestos Containing Materials (ACM) by 
the US EPA and many state agencies.  However, certain sections of OSHA standard 29 CFR 1926.1101 apply when such 
materials are subject to demolition.  Refer to “OSHA Standard Interpretation and Compliance Letter” dated 8/13/1999, 
subject: “Requirements for demolition operations involving material containing <1% asbestos”. 
 
 

H1 Door Caulking – Exterior Gray ND* 01A-01C NA 
     

H2 Window Caulking – Exterior White ND* 02A-02C NA 
     

H3 Window Glazing – Exterior White                               03A-03C NA 
     

H4 Window Caulking – Exterior White Trace* 04A-04C NQ 
Exterior 

window to brick 
     

H5 Tar Brick Caulking - Exterior Trace* 05A-05C NQ 
Exterior under 

roof edge 
     

H6 Flashing- Exterior Silver ND* 06A-06 C NA 
     

H7 Roof Field – Built up pebble and Tar ND* 07A-07C NA 
     

H8 Roofing Felt ND* 08A-08C NA 
     

H9 Caulk at Gambrel Flashing – Exterior 
Black  

ND* 09A-09C NA 

     
H10 2x4 Ceiling tile – Worms and Pinholes ND Previously 

Sampled 
NA 

     
H11 Plaster Walls and Ceilings 2% Previously 

Sampled 
NQ 

Throughout 
facility 

     
H12 Carpet Mastic ND* 12A-12C NA 



List of Suspect Asbestos Containing Homogeneous Materials 
Former St. Johnsbury Armory 

1249 Main Street 
St. Johnsbury, Vermont 

December 10, 2012 
ATC Project # 63.35078.0013 

Page 2 of 5 
 

Homogeneous 
Material 

 
Description 

% 
Asbestos 

Sample 
Number 

Approx. 
Quantities  

 

 
ND = Non Detected by Polarized Light Microscopy (PLM)  
NA= Not Applicable               NQ = Not Quantified   
 
* - PLM is not consistently reliable for detecting asbestos in non-friable organically bound (NOB) materials (e.g. floor tiles, 
roofing, mastics). Therefore if PLM analysis has concluded that asbestos was not detected in a non-friable organically 
bound material, Quantitative TEM with NOB prep is the recommended analytical method that should be used to confirm 
that a material is negative. 
 
Trace: Materials containing “trace” amounts of asbestos (<1%) are not considered Asbestos Containing Materials (ACM) by 
the US EPA and many state agencies.  However, certain sections of OSHA standard 29 CFR 1926.1101 apply when such 
materials are subject to demolition.  Refer to “OSHA Standard Interpretation and Compliance Letter” dated 8/13/1999, 
subject: “Requirements for demolition operations involving material containing <1% asbestos”. 
 
 

H13 Gypsum Wall Board ND Previously 
Sampled 

NA 

     
H14 Joint Compound ND Previously 

Sampled 
NA 

     
H15 Door Insulation  Assumed 

Positive 
NS 1 Safe door 

Basement 
      

H16 Floor Paint - Gray ND* 16A-16C NA 
     

H17 Decorative Coating ND* 17A-17C NA 
     

H18 Ceiling Tile Panels – 4x4 Gypsum ND* Previously 
Sampled 

NA 

     
H19 Wall Paint - White ND* 19A-19C NA 

     
H20 Floor Paint - Blue ND* 20A-20C NA 

     
H21 12x12 Floor Tile - Beige ND* 21A-21C NA 

     
H22 Mastic associated with H21 ND* 22A-22C NA 

     
H23 Carpet Mastic  ND* Previously 

Sampled 
NA 

     



List of Suspect Asbestos Containing Homogeneous Materials 
Former St. Johnsbury Armory 

1249 Main Street 
St. Johnsbury, Vermont 

December 10, 2012 
ATC Project # 63.35078.0013 

Page 3 of 5 
 

Homogeneous 
Material 

 
Description 

% 
Asbestos 

Sample 
Number 

Approx. 
Quantities  

 

 
ND = Non Detected by Polarized Light Microscopy (PLM)  
NA= Not Applicable               NQ = Not Quantified   
 
* - PLM is not consistently reliable for detecting asbestos in non-friable organically bound (NOB) materials (e.g. floor tiles, 
roofing, mastics). Therefore if PLM analysis has concluded that asbestos was not detected in a non-friable organically 
bound material, Quantitative TEM with NOB prep is the recommended analytical method that should be used to confirm 
that a material is negative. 
 
Trace: Materials containing “trace” amounts of asbestos (<1%) are not considered Asbestos Containing Materials (ACM) by 
the US EPA and many state agencies.  However, certain sections of OSHA standard 29 CFR 1926.1101 apply when such 
materials are subject to demolition.  Refer to “OSHA Standard Interpretation and Compliance Letter” dated 8/13/1999, 
subject: “Requirements for demolition operations involving material containing <1% asbestos”. 
 
 

H24 Aircell Pipe Insulation – 6” OD 40% 24A-24C ~100 LF 
Throughout 

basement maybe 
enclosed within 
walls & some 

debris on abated 
pipes 

     
H25 2x4 Ceiling Tile – Pressed Board ND Previously 

Sampled 
NA 

     
H26 Brick associated with Fire place Assumed 

Positive 
NS 30 SF 

 Second floor 
     

H27 2x4 Ceiling Tile – Worm & Pinholes ND* Previously 
Sampled 

NA 

     
H28 Wall Coating – Window Sill White ND* 28A-28C NA 

     
H29 Resilient Sheet Flooring – Blue & Maroon ND* 29A-29C NA 

     
H30 Mastic associated with H29 ND* 30A-30C NA 

     
H31 Stair Tread Risers – Black ND* 31A-31C  

     
H32 Boiler Insulation –  

Block type blue tinted 
ND Previously 

Samples 
NA 

     
H33 Glue Dabs – Brown ND* 33A-33C NA 

     



List of Suspect Asbestos Containing Homogeneous Materials 
Former St. Johnsbury Armory 

1249 Main Street 
St. Johnsbury, Vermont 

December 10, 2012 
ATC Project # 63.35078.0013 
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Homogeneous 
Material 

 
Description 

% 
Asbestos 

Sample 
Number 

Approx. 
Quantities  

 

 
ND = Non Detected by Polarized Light Microscopy (PLM)  
NA= Not Applicable               NQ = Not Quantified   
 
* - PLM is not consistently reliable for detecting asbestos in non-friable organically bound (NOB) materials (e.g. floor tiles, 
roofing, mastics). Therefore if PLM analysis has concluded that asbestos was not detected in a non-friable organically 
bound material, Quantitative TEM with NOB prep is the recommended analytical method that should be used to confirm 
that a material is negative. 
 
Trace: Materials containing “trace” amounts of asbestos (<1%) are not considered Asbestos Containing Materials (ACM) by 
the US EPA and many state agencies.  However, certain sections of OSHA standard 29 CFR 1926.1101 apply when such 
materials are subject to demolition.  Refer to “OSHA Standard Interpretation and Compliance Letter” dated 8/13/1999, 
subject: “Requirements for demolition operations involving material containing <1% asbestos”. 
 
 

H34 Vibration Cloth Assumed 
Positive 

NS 4 SF 
Basement/Gym 

     
H35 Blown-in Insulation ND* 35A-35C NA 

     
H36 Boiler Insulation – Skim Coat ND Previously 

Samples 
NA 

     
H37 Boiler Door Insulation Assumed 

Positive 
NS 4 SF 

Basement boiler 
room on boiler 

     
H38 Debris on Boiler, Exhaust, Duct & Hot 

water tank 
ND* 38A-38C NA 

     
H39 Mastic on Concrete Floor ND* Previously 

Sampled 
NA 

     
H40  Pipe Putty ND* 40A-40C NA 

     
H41 Sheet Flooring – Brown ND* Previously 

Sampled 
NA 

     
H42 Mudded Joint Packing 33% 42A-42C 10 LF 

Throughout 
basement 

 
 
 



List of Suspect Asbestos Containing Homogeneous Materials 
Former St. Johnsbury Armory 

1249 Main Street 
St. Johnsbury, Vermont 
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Homogeneous 
Material 

 
Description 

% 
Asbestos 

Sample 
Number 

Approx. 
Quantities  

 

 
ND = Non Detected by Polarized Light Microscopy (PLM)  
NA= Not Applicable               NQ = Not Quantified   
 
* - PLM is not consistently reliable for detecting asbestos in non-friable organically bound (NOB) materials (e.g. floor tiles, 
roofing, mastics). Therefore if PLM analysis has concluded that asbestos was not detected in a non-friable organically 
bound material, Quantitative TEM with NOB prep is the recommended analytical method that should be used to confirm 
that a material is negative. 
 
Trace: Materials containing “trace” amounts of asbestos (<1%) are not considered Asbestos Containing Materials (ACM) by 
the US EPA and many state agencies.  However, certain sections of OSHA standard 29 CFR 1926.1101 apply when such 
materials are subject to demolition.  Refer to “OSHA Standard Interpretation and Compliance Letter” dated 8/13/1999, 
subject: “Requirements for demolition operations involving material containing <1% asbestos”. 
 
 

H43 Boiler Internal Materials Assumed 
Positive 

NS NQ 
Boiler Room on 

boiler 
     

H44                                        Boiler Gasket ND* 44A NA 
 



 
 
 
 

Asbestos Laboratory Report 
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PCB Sample Location Diagram 
List of Suspect PCB-Containing Materials 

PCB Laboratory Report 
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SAMPLE LOCATION DIAGRAM – PCB’s
Address: St. Johnsbury Armory - Basement

1249 Main Street
St. Johnsbury, Vermont

Project Number: 063.35078.0013 Phone:(802) 862-1980    Fax: (802) 862-1405

SCALE: Not to scale

171 Commerce St. Williston, Vermont 05495

SOURCE :  Field Notes 
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SAMPLE LOCATION DIAGRAM – PCB’s
Address: St. Johnsbury Armory – 1st Floor

1249 Main Street
St. Johnsbury, Vermont

Project Number: 063.35078.0013 Phone:(802) 862-1980    Fax: (802) 862-1405

SCALE: Not to scale

171 Commerce St. Williston, Vermont 05495

SOURCE :  Field Notes 
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SAMPLE LOCATION DIAGRAM – PCB’s
Address: St. Johnsbury Armory – 2nd Floor

1249 Main Street
St. Johnsbury, Vermont

Project Number: 063.35078.0013 Phone:(802) 862-1980    Fax: (802) 862-1405

SCALE: Not to scale

171 Commerce St. Williston, Vermont 05495

SOURCE :  Field Notes 
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List of Suspect PCB-Containing Materials 
  



 
List of Suspect PCB Containing Materials 

Former St. Johnsbury Armory – Caulk & Paint Materials 
Cardno ATC Project # 63.35078.0013 

December 17, 2012 
Page 1 of 1 

 
Material 

Description 
Results 
(ppm) 

Sample 
Number 

 

Exterior Door Caulking - Gray 12-14 ppm PCB-1A-1B 

   
Exterior Window Caulking - 

White  1.5 ppm PCB-2A-2B 

   

Window Glazing - White ND PCB-3A-3B 

   
Exterior Window Caulking - 

White  3.5-26 ppm PCB-4A-4B 

   

Tar Caulking ND PCB-5A-5B 

   

Roof Flashing - Silver ND PCB-6A-6B 

   

Roof Caulking - Black ND PCB-9A-9B 

   

Floor Paint - Gray 4700-5700 ppm PCB-16A-16C 

   

Wall Paint - White 7.4 ppm PCB-19A-19B 

   

Floor Paint - Blue 27-44 ppm PCB-20A-20B 

   
 
 ND – None Detected 



 
 
 
 

PCB Laboratory Report   
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XRF Field Sheets 

XRF Protocol 
Performance Characteristic Sheet 

XRF QA/QC Results 
  



 
 
 
 

Building Diagram with Room Numbers 
  



SAMPLE LOCATION DIAGRAM
Address: St. Johnsbury Armory - Basement

1249 Main Street
St. Johnsbury, Vermont

Project Number: 063.35078.0013 Phone:(802) 862-1980    Fax: (802) 862-1405

SCALE: Not to scale
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SOURCE :  Field Notes 
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SAMPLE LOCATION DIAGRAM
Address: St. Johnsbury Armory – 1st Floor

1249 Main Street
St. Johnsbury, Vermont

Project Number: 063.35078.0013 Phone:(802) 862-1980    Fax: (802) 862-1405

SCALE: Not to scale
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SOURCE :  Field Notes 
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SAMPLE LOCATION DIAGRAM
Address: St. Johnsbury Armory – 2nd Floor

1249 Main Street
St. Johnsbury, Vermont

Project Number: 063.35078.0013 Phone:(802) 862-1980    Fax: (802) 862-1405

SCALE: Not to scale
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SOURCE :  Field Notes 
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XRF Field Sheets 
  

























































 
 
 
 

XRF Protocol 
  



XRF Protocol 
 
 
LBP testing was performed at the above referenced site.  The testing was performed in general 
conformance to the United States Department of Housing and Urban Development's (HUD) 1997 
Revised Chapter 7 of the Guidelines for the Evaluation and Control of Lead-Based Paint Hazards in 
Housing (HUD guidelines), dated June, 1995.  HUD guidelines define the term lead based paint as paint 
or other surface coatings that contain lead equal to or greater than 1.0 mg/cm^2 (by XRF) or 0.5 % by 
weight (laboratory paint chip analysis). 
  
ATC conducted a LBP survey of accessible interior and exterior surfaces of the main residence. Please 
refer to to the attached Sample Location Diagrams for a diagram of the building complete with room 
numbers. For a description of the XRF instrument and procedure, see Appendix B: “XRF Protocol”. 
Appendix C contains appropriate Lead Certifications.  
 
Areas selected for testing were designated as "room equivalents." Pursuant to the HUD Guidelines, a 
room equivalent is an identifiable part of a residence, such as a room, a house exterior side or an exterior 
area.  Within each room equivalent, "testing combinations" were identified and tested.  A testing 
combination is characterized by a unique combination of room equivalent, building component types, and 
substrate (for example: all like painted doors with wood substrate within the same room). Pursuant to the 
1997 Revision of Chapter 7 HUD Guidelines, one reading was completed for each testing combination 
except for walls, where one reading was taken for each wall in the room. Testing combinations were 
tested by using a LPA-1, serial # 1355, X-Ray Fluorescence Analyzer (XRF). 
 
XRF field screening results are noted on the field sheets included within this report under Appendix A. 
Column one of the field sheets contains the type of component tested, the second column contains the 
condition of the painted surface, either "G" (good), "F" (fair) or "P" (poor).  The third column contains the 
type of substrate of the component (such as wood, sheet rock, etc.).  The fourth column contains the 
color of the painted surface at the time of the testing.  Column five contains the side of the room for which 
the component was tested, indicated as side A, B, C, or D.   As depicted on the Diagram(s) included with 
this report, side A is the side of the room facing the street, and moving in a clockwise direction each 
additional side perpendicular to the previous side (i.e. angled walls are not assigned a letter) is given the 
next consecutive letter. Column six contains the XRF result for that reading, column seven contains the 
XRF result for that reading if the testing was repeated.  Column eight includes other like components 
within the room.  Like components are similar components in the same room equivalent that should be 
considered to have identical paint content.  If a paint chip sample is collected (due to an inconclusive XRF 
result or odd shaped component) then column nine contains the paint chip sample number and column 
ten indicates the corresponding laboratory result. 
 
The abbreviation "LBP" will be entered in column eleven for any component and like 
components that are identified as lead-based paint.  
 
The bottom of each field sheet also contains an area for remarks provided by the inspector which 
detail specific conditions noted for that particular area tested. 
 
The LPA-1 Lead Paint Analyzer is a complete lead paint analysis system which quickly, accurately, and 
non-destructively measures the concentration of LBP on surfaces.  The LPA-1 relies on the measurement 
of the K-shell X-rays to determine the amount of lead present in the painted surface.  K-shell X-rays can 
penetrate many layers of paint and allow a good measurement of the lead content of paint to be made 
without being significantly affected by the thickness or number of layers of paint on the surface of the 
sample.   
 
The LPA-1 has the ability to analyze and compute corrections for the differences in the energy spectrums 
relating to different substrates.  This analysis of the energy spectrum means that the lead paint reading 



displayed on the instrument already accounts for any substrate effects and no correction is required by 
the operator.  The LPA-1's field of view is limited to a depth of 3/8", deep enough to handle virtually all 
painted surfaces, but not prone to detect lead objects located behind the surface. 
 
There are two measurement modes of operation in the LPA-1 analyzer namely the "Standard Mode" and 
the "Quick Mode".  In the "Standard" mode, the operator selects a fixed measurement time which remains 
constant irrespective of the lead signal.  In the "Quick" mode, the analyzer automatically adjusts the 
measurement time to be the least time that is needed to make a definitive measurement with a 95% 
confidence level (2 sigma).  The LPA-1 analyzer will finish a measurement once the 2 sigma confidence 
level is achieved and the data is statistically meaningful.  This time period for conclusive measurements is 
typically between 1 to 5 seconds, but can extend to a measurement of 60 seconds depending on the 
action level for abatement.  ATC utilized the LPA-1 in the "Quick" mode for the testing performed at this 
unit.  The highest level of LBP reported by the LPA-1 using the "Quick" mode is a result of > 9.9 mg/cm2 
(greater than 9.9 mg/cm2 ).  This result indicates LBP significantly over the HUD definition of 1.0 mg/cm2.  
 
A "validation test" was performed to ensure that the instrument was operating properly.  The validation 
test was performed on a calibration test block supplied by the manufacturer, as well as the National 
Institute for Standards and Testing (NIST) 1.02 mg/cm2 test film to determine if the instrument measured 
the lead content consistently on a day to day basis.  A series of three standard measurements consisting 
of 60 seconds per measurement were taken on the test blocks.  The individual readings were recorded 
and compared to the factory test data provided with the instrument.  Please find validation test results on 
the enclosed field sheets. 

 
 

 



 
 
 
 

Performance Characteristic Sheet 
  











 
 
 
 

XRF QA/QC Results 
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Lead in Dust Sample Location Diagram 
Lead in Dust Laboratory Report 

  



 
 
 
 

Lead in Dust Sample Location Diagram 
  



SAMPLE LOCATION DIAGRAM - Lead
Address: St. Johnsbury Armory - Basement

1249 Main Street
St. Johnsbury, Vermont

Project Number: 063.35078.0013 Phone:(802) 862-1980    Fax: (802) 862-1405

SCALE: Not to scale

171 Commerce St. Williston, Vermont 05495

SOURCE :  Field Notes 
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SAMPLE LOCATION DIAGRAM - Lead
Address: St. Johnsbury Armory – 1st Floor

1249 Main Street
St. Johnsbury, Vermont

Project Number: 063.35078.0013 Phone:(802) 862-1980    Fax: (802) 862-1405

SCALE: Not to scale
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SOURCE :  Field Notes 
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SAMPLE LOCATION DIAGRAM - Lead
Address: St. Johnsbury Armory – 2nd Floor

1249 Main Street
St. Johnsbury, Vermont

Project Number: 063.35078.0013 Phone:(802) 862-1980    Fax: (802) 862-1405

SCALE: Not to scale

171 Commerce St. Williston, Vermont 05495

SOURCE :  Field Notes 
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Lead in Dust Laboratory Report 
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Indoor Air Quality Sample Location Diagram 
Indoor Air Quality Laboratory Report 

  



 
 
 
 

Indoor Air Quality Sample Location Diagram 
  



SAMPLE LOCATION DIAGRAM - IAQ
Address: St. Johnsbury Armory - Basement

1249 Main Street
St. Johnsbury, Vermont
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SAMPLE LOCATION DIAGRAM – IAQ
Address: St. Johnsbury Armory – 1st Floor
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SAMPLE LOCATION DIAGRAM
Address: St. Johnsbury Armory – 2nd Floor
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Appendix F 

 
Diagram of Floor Drains and Sediment Samples 

Sediment Sample Laboratory Report 
  



 
 
 
 

Diagram of Floor Drains and Sediment Samples 
  



SAMPLE LOCATION DIAGRAM - Drains
Address: St. Johnsbury Armory - Basement

1249 Main Street
St. Johnsbury, Vermont

Project Number: 063.35078.0013 Phone:(802) 862-1980    Fax: (802) 862-1405

SCALE: Not to scale
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SOURCE :  Field Notes 
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