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1.0 INTRODUCTION AND BACKGROUND INFORMATION 
 
 The 247 Pearl Street Lot “the Site” in Burlington, Vermont (44° 28’ 49.28” North, 
73° 12’ 31.47” West) as shown on Figures 1, 2, and 3, which depict the Site via a USGS 
Topographic Map, digital orthophotographic map, and a detailed surveyed Site Map, 
respectively.  Figures 1 and 2 provide a view of the property and surrounding area, 
while Figure 3 provides Site-specific information and pertinent physical features.   
 

The current property is undeveloped.  However, a large two story building was 
previously located on the northern portion of the lot adjacent to Pearl Street.  The 
property historically operated as a dental practice. 

 
Several recognized environmental conditions (RECs) were identified in the April 

11, 2014 Phase I Environmental Site Assessment (ESA) report prepared for the 
property.  Lincoln Applied Geology, Inc. (LAG) has conducted this Phase II ESA in 
accordance with ASTM E1903-11 Phase II Site Assessments and the Vermont 
Department of Environmental Conservation (VTDEC) Investigation and Remediation of 
Contaminated Properties (IROCP) document (April 2012).  This Phase II ESA is being 
carried out under contract with Redstone in response to several recognized 
environmental conditions (RECs) outlined in the April 11, 2014 Phase I ESA.  
 
 The Phase II ESA scope of work was outlined to investigate the following: 
 

 Potential impacts to the subject property from the upgradient Pearl Street Mobil 
property which is listed as an active hazardous waste site. 

 
 Polynuclear aromatic hydrocarbon (PAH) impacts to soil surrounding the former 

on-site structure that burned down at the property. 
 

 Potential vapor encroachment along the eastern property boundary from soil 
and/or groundwater contamination identified in a geotechnical boring installed at 
the property in 2011 that may be resulting from off-site migration of a 
contaminant plume from the upgradient Pearl Street Mobil hazardous waste site. 

 
 

2.0 SUBSURFACE INVESTIGATION ACTIVITIES 
 

Investigation activities included: soil boring and monitoring well installation, soil 
screening and sampling, groundwater level gauging, monitoring well development, 
photoionization detector (PID) well headspace assays, and groundwater quality 
sampling.  These investigation activities are summarized below. 

 
2.1 Soil Boring and Monitoring Well Installation 

 
On April 14 and April 15, 2014, LAG, in conjunction with T&K Drilling of 

Troy, New Hampshire installed six (7) soil borings at the Site (SB-1, SB-2, SB-3, 
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SB-4, SB-5, SB-6, and SB-7).  Four of the seven borings were completed as 2” 
diameter poly vinyl chloride (PVC) monitoring wells (MW-1, MW-2, MW-3, and 
MW-4).   

 
Soil boring SB-1 was installed adjacent (within 2 feet) of a 2011 

geotechnical boring that reported a PID concentration of 188 ppm at a depth of 
24 feet bg.   

 
Soil boring and monitoring well locations are depicted on the Site Map 

presented as Figure 3.  All drilling operations were performed in accordance with 
ASTM Method D-1586.  Soil borings were conducted using hollow stem auger 
drilling methodologies with split spoon sampling.  Detailed boring logs and 
monitoring well construction diagrams are included in Appendix A.  Soil samples 
were collected from each boring and screened for concentrations of volatile 
organic compounds (VOCs) with a PID. 
  

Soils encountered at the Site generally consisted of poorly graded medium 
sand with fine gravel from grade to 4 feet bg; poorly graded fine sand between 4 
and 15 feet bg; silty fine sand between 15 and 25 feet; and silt below 25 feet. 
Certain areas of the lot had rubble fill between 5 and 15 feet, but are mostly 
focused on the south end of the lot.  Bedrock was not encountered to a terminal 
investigation depth of 35 feet bg.  Groundwater was encountered between 15 
and 30 feet bg across the Site. 

 
Weathered petroleum contamination was encountered in boring SB-1 

between 19 and 24 feet.  A peak PID reading of 1.1 parts per million (PPM) was 
recorded at 19 feet bg.  PID readings were not measured in any other borings 
installed at the property. 
 
2.2 VOC Soil Quality Results 

  
VOC soil quality samples were collected from four (4) boring locations 

(SB-1, SB-2, SB-3, and SB-4) on April 14, 2014.  Soil samples were analyzed at 
Green Mountain Laboratories, Inc. in Montpelier, Vermont for VOCs per EPA 
Method 8260.  VOC results are presented in Table 1.  Laboratory analytical 
reports are included in Appendix B. 

 
Trace concentrations of total xylenes, 1,2,4-trimethylbenzene (TMB), sec-

Butylbenzene, and p-Isopropyltoluene were reported above laboratory detection 
limits in SB-1, but were well below their respective VTDEC Residential Soil 
Screening Values (SSVs).  VOCs were not reported in soil samples collected 
from borings SB-2 through SB-4. 

 
The compounds detected in the soil sample from SB-1 are characteristic 

of gasoline contaminants.   
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2.3 PAH Soil Quality Results 
  

Several PAHs were reported above VTDEC Residential Soil Screening 
Values (SSVs) in borings SB-6 and SB-7.  Soil samples were collected from a 
target depth horizon of 2 to 10 feet bg and composited for analysis.  SB-5 was 
installed within the footprint of the former on-site structure and borings SB-6 and 
SB-7 were installed off the southwest and southeast ends of the former structure 
in the parking lot.   

 
Benzo(a)anthracene, Benzo(a)pyrene, and Benzo(b)fluoranthene were 

reported above their respective SSVs in the composite sample collected from 
SB-6.  Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene, and Indeno(1,2,3-cd)pyrene were reported above their 
respective SSVs in the composite sample collected from SB-7.  Fluoranthene 
and Pyrene were reported above laboratory method detection limits in SB-5, but 
below their respective SSVs. 

 
Very limited PAH concentrations exist in the filled foundation of the former 

on-site structure.  The composite soil sample included both non-native backfilled 
soils and native soils below the depth of the basement.  LAG was not present at 
the structure fire but it is assumed charred material would have come in contact 
with the dirt floor basement and soil surrounding the building. 

 
The PAH contamination identified in borings SB-6 and SB-7 installed in 

the parking lot indicate a historic source from either fill material brought to the site 
in the past or impacts to native soil from historical industrial processes in the 
Burlington area prior to a pavement cap at the Site. 

 
2.4 Groundwater Elevation Data and Site Hydrogeology 

 
On April 25, 2014, depth to groundwater measurements were collected 

from monitoring wells MW-1, MW-2, MW-3, and MW-4 at the Site.  Liquid level 
monitoring data and calculated groundwater elevation data for the April 25th 
monitoring event is presented in Table 3. 

 
Groundwater levels ranged from 8.18 feet (MW-4) to 27.33 feet (MW-2) 

below top of casing across the Site.  Due to the permeability difference between 
the foundation backfill material and native silty sands at depth as well as the 
foundation walls of the former building still in the ground, the former basement of 
the on-site building is acting like a “bath tub” and artificially elevating groundwater 
elevations in the vicinity of MW-4.    

 
The April 25, 2014 groundwater elevation data were used to generate the 

Groundwater Contour Map presented as Figure 4.  Groundwater beneath the 
Site flows in a general south-southwest direction at an average hydraulic gradient 
of 19.1% (0.191 ft/ft) calculated between upgradient monitoring well MW-4 and 
the furthest downgradient monitoring well MW-3.  The water table slope flattens 
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out on the southern half of the property with a hydraulic gradient of 5.7% (0.057 
ft/ft) calculated between MW-1 and MW-3.  This gradient is more typical of what 
is expected in the shallow unconfined aquifer beneath Burlington.  It’s obvious 
from the groundwater contour map and calculated gradients that the former 
building foundation is acting as an infiltration basin and artificially effecting 
groundwater gradient on the northern half of the property. 

 
Hydrogeology in the area is highly controlled by the local topography and 

Lake Champlain, which is the ultimate discharge point for groundwater in the 
area.  LAG feels the current monitoring network adequately characterizes 
groundwater flow beneath the site based on available groundwater flow records 
from the upgradient Pearl Street Mobil site and the typical southwest flow 
direction of shallow groundwater in this area of Burlington. 

  
2.5 Well Headspace Monitoring Results 

 
Each monitoring well headspace was screened with a PID to determine 

the presence of residual vapor phase contamination present in the vadose zone 
beneath the Site. PID assay results are presented in Table 4.  Vapor phase 
contamination was not measured with a PID (0.0 ppm) in any monitoring well 
screened on April 25, 2014.  As was the case with drilling, well headspace 
screening results indicate no residual adsorbed contamination in the vadose 
zone beneath the Site. 

 
During LAG’s site survey work a petroleum odor was noticed emanating 

from the manhole on the adjacent property to the east.  LAG screened the catch 
basin with a PID and no readings were measured (0.0 ppm).  

 
2.6 Low Flow Sampling Data 

 
Low flow purging and sampling was conducted at all four monitoring 

locations (MW-1 through MW-4) on April 25, 2014.    All monitoring wells were 
purged and sampled using standard low flow purging techniques in strict 
conformance with the USEPA Region I Low Stress Purging and Sampling 
Procedure for the Collection of Groundwater Samples from Monitoring Wells.  
Low flow sampling logs for the April 25, 2014 event are included in Appendix D. 

 
Overall field parameters were held within their appropriate ranges and 

stabilized at the point of groundwater sample collection.  Turbidity values were 
within normal ranges for groundwater sampling.  Temperature, pH, conductivity, 
dissolved oxygen, and oxidation reduction potential values recorded from all four 
monitoring wells confirm an aerobic aquifer environment and do not show any 
reducing zones indicating there are no on-site reducing zones within the aquifer 
that would represent subsurface contamination. 
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2.7 Groundwater Quality Results 
  

Groundwater quality samples were collected from monitoring wells MW-1 
through MW-4 on April 25, 2014.  Groundwater samples were analyzed at Green 
Mountain Laboratories, Inc. in Montpelier, Vermont for VOCs per EPA Method 
8260.  Water quality results are summarized in Table 5 and the laboratory 
analytical reports are included in Appendix E.  The April 25, 2014 water quality 
data were used to generate the Total Targeted VOC Map presented as Figure 5. 

 
Toluene was the only compound reported above laboratory method 

detection limits in MW-1 at a concentration of 2.1 parts per billion (ppb), which is 
significantly below its respective Vermont Groundwater Enforcement Standard 
(VGES).  No other VOCs were reported above laboratory method detection limits 
in monitoring wells MW-2, MW-3, or MW-4. 

 
There appears to be no impact from VOCs to the underlying groundwater 

system beneath the 247 Pearl Street Property. 
   

2.8 Site Survey 
 

The property and nearby features were surveyed on April 25, 2014 to 
develop a base map for the Phase II ESA report and establish an elevation 
datum for the property.  Top of casing elevations were surveyed for each 
monitoring well.  These values were used in the determination of the slope and 
direction of the groundwater table beneath the Site.  The survey was utilized to 
develop Figures 3 through 5 included in this report. 

 
 
3.0 SENSITIVE RECEPTOR SURVEY 
 

Potential sensitive receptors for the subject property are soil, groundwater, and 
indoor air for the proposed building structure. 

 
Based on the soil and water quality data collected soil and groundwater are not 

impacted above regulatory levels, and as a result, soil and groundwater are not affected 
receptors. 

 
Due to the limited soil and groundwater contamination identified, as well as the 

significant depth to the impacted soil and the water table, there appears to be no 
potential for vapor intrusion at the subject property. 

 
While not a sensitive receptor currently because the system has not been 

installed, the proposed stormwater infiltration gallery will not adversely affect 
contamination in the subsurface due to significant vertical separation between the 
proposed infiltration gallery and the groundwater table. 
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4.0 CONCEPTUAL SITE MODEL 
 

The 247 Pearl Street property sits on a terrace above adjacent properties to the 
east, south, and southwest.  Underlying soils consist of coarse grained fill material in the 
upper 4 to 5 feet and grading from fine sand to silty fine sand and then a silt at depth.  
There is a strong fining downward sequence to the unconsolidated geology beneath the 
Site.  Surface topography outlined on Figure 3 shows significant relief to the east and 
the south.  There is 20 feet of elevation change between the 247 Pearl Street parking lot 
and the neighboring 267 Pearl Street property parking lot to the east.  The 267 Pearl 
Street lot is down-cut into the terrace and at a lower elevation than the Pearl Street 
Mobil site and the subject property.  The Pearl Street Mobil property and the subject 
property appear to be at roughly the same elevation. 

 
The storm water catch basin on the 267 Pearl Street property is at an elevation of 

78 feet.  The 247 Pearl Street lot is at an elevation of 98 feet.  The water table elevation 
at MW-1 is approximately 75 feet.  If we assume a typical 24 to 30 inch burial for 
stormwater piping, the invert elevation for the catch basin should be somewhere around 
75 to 76 feet.  It is LAG’s professional opinion that the stormwater piping elevation and 
associated trench is very close to the seasonal high water table elevation and is likely to 
intercept any dissolved phase contamination migrating in a southwesterly direction from 
the Pearl Street Mobil site.  It is also expected that contamination would be diverted 
along this preferential pathway away from the subject property.  The olfactory evidence 
of petroleum contamination in this catch basin likely confirms the storm sewer is acting 
as a preferential pathway for contamination in the area. 

     
 The contamination identified in SB-1/MW-1 is a bit puzzling given the 
characterized groundwater flow having a strong southerly component.  MW-1 is due 
west of the identified contamination at the Pearl Street Mobil site and unless there is a 
preferential pathway, it is expected that the dissolved phase plume from the Pearl Street 
Mobil site would be oriented northeast to southwest across the 267 Pearl Street 
property.  The petroleum compounds identified in the soil at 19 feet from SB-1 definitely 
have a gasoline signature.  There are no known historic gasoline underground storage 
tanks on the 247 Pearl Street property, so this contamination is not the result of 
activities associated with the subject property. 
 

 
5.0 CONCLUSIONS 

 
Based on the assimilated data collected to date LAG presents the following 

conclusions: 
 

 LAG installed seven soil borings (SB-1 through SB-7) at the Site.  Soil borings 
were placed in the footprint and immediately downgradient of the former on-site 
structure, adjacent to the 2011 geotechnical boring that identified petroleum 
contamination, the southern end of the lot and southwestern corner of the lot. 
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Four of the seven soil borings were completed as 2-inch PVC groundwater 
monitoring wells. 
 

 The two proposed soil borings for the northeast and northwest corners of the 
former building structure could not be installed due to proximity of overhead 
electric and the saturated fine textured backfill was not stable to allow for the 
weight of the drill rig. 
 

 Soils encountered at the Site generally consisted of poorly graded medium sand 
with fine gravel from grade to 4 feet bg; poorly graded fine sand between 4 and 
15 feet bg; silty fine sand between 15 and 25 feet; and silt below 25 feet. Certain 
areas of the lot had rubble fill between 5 and 15 feet, but are mostly focused on 
the south end of the lot.  Bedrock was not encountered to a terminal investigation 
depth of 35 feet bg.  Groundwater was encountered between 15 and 30 feet bg 
across the Site. 
 

 Very trace soil contamination was encountered just above the saturated zone at 
19 feet in soil boring SB-1.  A peak PID reading of 1.1 ppm was reported in SB-1.  
PID readings were not encountered in any other soil boring installed at the Site. 
 

 Trace VOCs (total xylenes, 1,2,4-trimethylbenzene, sec-butylbenzene, and p-
isopropyltoluene) were reported in soils collected from SB-1 just above the water 
table at 19 feet.  None of the reported compounds were above the VTDEC 
Residential Screening Values.  No VOCs were reported in soil samples collected 
from SB-2 through SB-4. 

 
 Several PAH compounds were reported above their respective VTDEC 

Residential SSVs in soil borings SB-6 and SB-7.  Soil samples were composited 
from a depth of 2 to 10 feet bg. 
 

 Based on the location of PAH detections beneath the paved parking lot it is 
assumed that PAH contamination is a result of historic fill brought to the site or 
impacts to native soils from the coal era industry in Burlington.  PAHs are 
typically present in many downtown Burlington properties. 
 

 Groundwater beneath the Site flows in a general south-southwest direction at an 
average hydraulic gradient of 19.1% (0.191 ft/ft) calculated between upgradient 
monitoring well MW-4 and the furthest downgradient monitoring well MW-3.  The 
water table slope flattens out on the southern half of the property with a hydraulic 
gradient of 5.7% (0.057 ft/ft) calculated between MW-1 and MW-3.  This gradient 
is more typical of what is expected in the shallow unconfined aquifer beneath 
Burlington.  It’s obvious from the groundwater contour map and calculated 
gradients that the former building foundation is acting as an infiltration basin and 
artificially effecting groundwater gradient on the northern half of the property. 
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 VOCs were not detected in any monitoring well headspace across the Site, 
confirming minimal to no residual vadose zone contamination exists in 
subsurface soils beneath the Site. 
 

 Toluene was reported above laboratory method detection limits at 2.1 ppb in 
monitoring well MW-1, which is significantly below its respective VGES.  VOCs 
were not reported above laboratory method detection limits in monitoring wells 
MW-2, MW-3, and MW-4. 

 
 It’s likely that the stormwater sewer system that cross-cuts the adjacent 267 

Pearl Street property to the east will likely act as a preferential pathway for 
contamination migrating off-site from the Pearl Street Mobil property. 
 

 Based on the PAH concentrations identified in soils down to 10 feet bg, the upper 
layers of soil are not suitable to be used as fill at another residential property, and 
as such should be handled in an appropriate manner if they will be taken off-site. 
 

 No significant petroleum contamination exists at the subject property, and as 
such, there is no threat of vapor intrusion to any newly proposed structure or 
basement to be constructed at the subject property. 
 

 Petroleum contamination identified at the subject property is a result of off-site 
issues and not from activities at the Site, and as such, should be the 
responsibility of the party liable for said contamination. 

 
 All RECs have been adequately investigated and addressed in accordance with 

continuing obligations set forth in the ASTM standard.  PAH contamination 
identified at the subject property is not likely due to the September 5, 2011 
structure fire.  

 
 
6.0 RECOMMENDATIONS 
 

Based on the above findings and conclusions, LAG presents the following 
recommendations: 

 
 No additional investigation related to the upgradient Pearl Street Mobil REC 

identified in the April 2014 Phase I ESA is recommended. 
 

 No additional investigation related to the vapor encroachment REC identified in 
the May 2014 Phase I ESA Addendum is recommended. 

 
 Resulting future petroleum contamination impacts, investigation of, and or 

corrective actions for, should be paid for by the Vermont Petroleum Cleanup 
Fund (PCF) through the responsible party for the off-site contamination impacting 
the 247 Pearl Street property. 
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 Based on the PAH concentrations identified in soils down to 10 feet bg, it is 
warranted to evaluate PAH soil conditions at the bottom depth of the proposed 
infiltration gallery to evaluate groundwater mounding and migration effects of 
residual PAH contamination that may be present in the soils in that area. 
 

 All four monitoring wells should be sampled for PAHs to assess current 
groundwater concentrations and potential leaching potential of adsorbed vadose 
zone PAH soil contamination.  This additional information will also aid in 
evaluation/impact assessment of the proposed stormwater infiltration gallery. 
 

 If soils are to be stripped from upper portions of the site, they should be handled 
in accordance with VTDEC regulations. 
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Project: Redstone - 247 Pearl Street
Location: Burlington, Vermont
LAG Project #14023

VOC 
Soil Quality Results 

(ug/kg)

Table 1

Sample Date Compound

VTDEC Soil 
Screening 

Values     
(Residential)  

(ug/kg) SB-1 (19') SB-2 (21') SB-3 (30') SB-4 (25')
Benzene 1,100 <2 <2 <2 <2
Toluene 500,000 2.5 <2 <2 <2
Ethylbenzene 540,000 <2 <2 <2 <2
Xylenes 630,000 4.2 <6 <6 <6

Total BTEX 6.7 ND/BQL ND/BQL ND/BQL
1,3,5-Trimethylbenzene 780,000 <2 <2 <2 <2
1,2,4-Trimethylbenzene 62,000 2.4 <2 <2 <2
sec-Butylbenzene 3,900 7.7 <2 <2 <2
p-Isopropyltoluene - 2.3 <2 <2 <2
Naphthalene 3,600 <5 <5 <5 <5
MTBE 43,000 <5 <5 <5 <5
Total Targeted VOCs 19.1 ND/BQL ND/BQL ND/BQL

April 14, 2014

NOTES:
< - Contaminant not detected at specified detection limit
Shaded Cells > S-1 Standard and/or Leaching Value
ND/BQL - Non-Detect/Below Quantative Limit
All concentrations reported in ug/kg (ppb)



Project: Redstone - 247 Pearl Street
Location: Burlington, Vermont
LAG Project #14023

PAH 
Soil Quality Results 

(ug/kg)

Table 2

Sample Date Compound

VTDEC Soil 
Screening 

Values     
(Residential)  

(ug/kg) SB-5 (2-10') SB-6 (2-10') SB-7 (2-10')
1-Methylnaphthalene 22,000 <38.0 <38.0 <38.0
2-Methylnaphthalene 310,000 <38.0 <38.0 <38.0
Acenaphthene 3,400,000 <38.0 <38.0 <38.0
Acenaphthylene NA <38.0 <38.0 <38.0
Anthracene 17,000,000 <38.0 62.3 45.3
Benzo(a)anthracene 150 <38.0 171 190
Benzo(a)pyrene 10 <38.0 138 266
Benzo(b)fluoranthene 150 <38.0 197 467
Benzo(g,h,i)perylene NA <38.0 87.6 317
Benzo(k)fluoranthene 1,500 <38.0 72.5 154
Chrysene 15,000 <38.0 226 405
Dibenzo(a,h)anthracene 15 <38.0 <38.0 50.7
Fluoranthene 2,300,000 70.8 683 997
Fluorene 2,300,000 <38.0 <38.0 <38.0
Indeno(1,2,3-cd)pyrene 150 <38.0 109 361
Naphthalene 3,600 <38.0 <38.0 <38.0
Phenanthrene NA <38.0 368 469
Pyrene 1,700,000 55.4 533 728

April 15, 2014

NOTES:
< - Contaminant not detected at specified detection limit
Shaded Cells > S-1 Standard and/or Leaching Value
ND - Non-Detect
All concentrations reported in ug/kg (ppb)



Project: Redstone - 247 Pearl Street
Location: Burlington, Vermont
LAG Project #14023

Liquid Level Monitoring Data

Table 3

Well ID
TOC 

Elevation
Total Well 

Depth
Depth to 
Product

Depth to 
Water

Product 
Thickness

Water 
Table 

Elevation
MW-1 98.97 29.65 - 23.86 - 75.11

MW-2 100.36 29.55 - 27.33 - 73.03

MW-3 97.56 34.47 - 26.15 - 71.41

MW-4 100.68 24.30 - 8.18 - 92.50

April 25, 2014



Project: Redstone - 247 Pearl Street
Location: Burlington, Vermont
LAG Project #14023

Photoionization Detector Results (PID) - ppm

Table 4

Data Point 4-25-14

MW-1 0.0

MW-2 0.0

MW-3 0.0

MW-4 0.0

Catch Basin 0.0

NOTES:
ppm = parts per million



Project: Redstone - 247 Pearl Street
Location: Burlington, Vermont
LAG Project #14023

Groundwater Quality Results (ppb)

Table 5

Data Point Compound 4/25/14
Benzene 5 <2
Toluene 1,000 <2
Ethylbenzene 700 <2
Xylenes 10,000 2.1

Total BTEX 2.1
1,3,5-Trimethylbenzene <2
1,2,4-Trimethylbenzene <2
Naphthalene 20 <5
MTBE 40 <5

Total Targeted VOC's 2.1
Benzene 5 <2
Toluene 1,000 <2
Ethylbenzene 700 <2
Xylenes 10,000 <4

Total BTEX ND/BQL
1,3,5-TrimethylBenzene <2
1,2,4-TrimethylBenzene <2
Naphthalene 20 <5
MTBE 40 <5

Total Targeted VOC's ND/BQL
Benzene 5 <2
Toluene 1,000 <2
Ethylbenzene 700 <2
Xylenes 10,000 <4

Total BTEX ND/BQL
1,3,5-TrimethylBenzene <2
1,2,4-TrimethylBenzene <2
Naphthalene 20 <5
MTBE 40 <5

Total Targeted VOC's ND/BQL
Benzene 5 <2
Toluene 1,000 <2
Ethylbenzene 700 <2
Xylenes 10,000 <4

Total BTEX ND/BQL
1,3,5-TrimethylBenzene <2
1,2,4-TrimethylBenzene <2
Naphthalene 20 <5
MTBE 40 <5

Total Targeted VOC's ND/BQL

VGES 
(ppb)

MW-1

MW-2

350

350

MW-3
350

350
MW-4

NOTES:
ppb = parts per billion
ND/BQL = Non-Detect/Below Quantitative Limit
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Soil Boring Logs 
 
 
  



163 Revell Drive, Lincoln, VT 05443 (802) 453-4384 Page__1__/__1__
Client:  Redstone Project Number: 14023 Boring/Well: SB-1/MW-1

Project:  Phase II ESA (247 Pearl Street) Well Construction Data
Date Started: 4/14/2014 Date Completed: 4/14/2014 Screen: From:      20'  To:  30'
Logged By: Dave Donahue Checked By: Dagan Murray Pack: Sand From:      19'  To:  30'

Boring Depth: 30' Ground Surface Elevation: Inner Casing:  2" 0.010 slot

Initial GW Level:  21'                                GW Level:  23.86                               Outer Casing/Well Cover:  Steel roadbox

Drilling Co.:  T&K Drilling Driller:  Kevin & Sean Seal: Bentonite Chips From:      17'  To:  19'
Method: HSA Rig Equipment: Split spoon Native Material From:       0'   To:  17'

Time
0'

Concrete and coarse gravel: reddish brown, brown.

1' - 3' 30 1-1-2-2 0.0 10:06
4'

Sample Interval Sample Description Depth % Blow Counts PID (ppm)

Medium poorly graded sand with fine gravel (SP): 
brown, loose, friable, dry.

10:15
10'

10'
10' - 12' 75 2-2-3-4 0.0 10:20

15'

4'

Poorly graded fine sand (SP): olive brown, dry, 
dense, firm, no plasticity.

3' - 8' 0 no spoon 0.0

10:25
30'

19' 100 5-6-7-9 1.1 10:30

15' Silty fine sand (SM): olive brown, moist, dense, 
weathered petroleum odor @ 19', wet @ 21', sand 
lense @ 23' with orange staining, 

15' - 17' 75 3-2-3-4 0

10:40

25' - 27' 70 4-5-8-8 0.0 10:45

20' - 22' 80 8-7-9-8 0.0

10:5530' - 32' 70 4-5-6-6 0.0

Analysis

Wet @: 21' 21' 10:40 8260

Soil Samples Water Samples

Interval Time Analysis Time

Time At: 10:55

Bottom of Boring 
At: 30'



163 Revell Drive, Lincoln, VT 05443 (802) 453-4384

Time At:

Bottom of Boring 
At: 27'

Analysis

Wet @: 21' 21' 12:30 8260

Soil Samples Water Samples

Interval Time Analysis Time

12:25

25' - 27' 75 1-3-4-5 0.0 12:32

20' - 22' 90 1-2-3-4 0.0

12:12

17' - 19' 75 10-14-17-19 0.0 12:15

15' - 17' 60 10-23-19-22 0.0

12:00
20'

20' Silty fine sand: olive brown, moist, dense, wet @ 21', 
dense, firm, medium plasticity 

10' - 12' 75 2-8-13-5 0.0 12:05
27'

5' Poorly graded fine sand (SP): olive brown, dry, 
dense, firm, no plasticity.

5' - 7' 75 2-5-4-7 0.0

Time
0' Medium poorly graded sand with fine gravel (SP): 

brown, loose, friable, dry.
0' - 2' 25 2-1-3-1 0.0 11:55

5'

Sample Interval Sample Description Depth % Blow Counts PID (ppm)

Logged By: Dave Donahue Checked By: Dagan Murray Pack: Sand From:      19'  To:  30'

Boring Depth: 27' Ground Surface Elevation: Inner Casing:  2" 0.010 slot

Initial GW Level:  21'                                GW Level: 27.33                                Outer Casing/Well Cover:  Steel roadbox

Drilling Co.:  T&K Drilling Driller:  Kevin & Sean Seal: Bentonite Chips From:      17'  To:  19'
Method: HSA Rig Equipment: Split spoon Native Material From:       0'   To:  17'

Page__1__/__1__
Client:  Redstone Project Number: 14023 Boring/Well: SB-2/MW-2

Project:  Phase II ESA (247 Pearl Street) Well Construction Data
Date Started: 4/14/2014 Date Completed: 4/14/2014 Screen: From:      20'  To:  30'



163 Revell Drive, Lincoln, VT 05443 (802) 453-4384 Page__1__/__1__
Client:  Redstone Project Number: 14023 Boring/Well: SB-3/MW-3

Project:  Phase II ESA (247 Pearl Street) Well Construction Data
Date Started: 4/14/2014 Date Completed: 4/14/2014 Screen: From:      25'  To:  35'
Logged By: Dave Donahue Checked By: Dagan Murray Pack: Sand From:      24'  To:  35'

Boring Depth: 35' Ground Surface Elevation: Inner Casing:  2" 0.010 slot

Initial GW Level:  30'                                GW Level:  26.15                               Outer Casing/Well Cover:  Steel roadbox

Drilling Co.:  T&K Drilling Driller:  Kevin & Sean Seal: Bentonite Chips From:      22'  To:  24'
Method: HSA Rig Equipment: Split spoon Native Material From:       0'   To:  22.'

Time
0' Medium poorly graded sand with fine gravel (SP): 

brown, loose, friable, dry.
0' - 2' 25 2-2-2-2 0.0

15'

Sample Interval Sample Description Depth % Blow Counts PID (ppm)

16'

16' Poorly graded fine sand (SP): brown, dry, dense, 
firm, no plasticity.

10' - 12' 30 2-2-3-3 0.0
20'

15'
Concrete 5' - 7' 25 2-1-3-6 0.0

22'

22' Silty fine sand: olive brown, moist, dense, wet @ 30', 
dense, firm, medium plasticity 

20' - 22' 50 12-31-14-26 2.2

35'

20' Asphalt, Concrete, and Well Graded Gravel (GW): 
dark brown, loose, dry, slight weather petroleum odor 
from asphalt

15' - 17' 50 4-3-3-4 0.0

30' - 32' 80 3-4-3-5 0.0

25' - 27' 0 12-30-refusal -

Analysis

Wet @: 30' 30' 15:15 8260

Soil Samples Water Samples

Interval Time Analysis Time

Time At:

Bottom of Boring 
At: 35'



163 Revell Drive, Lincoln, VT 05443 (802) 453-4384 Page__1__/__1__
Client:  Redstone Project Number: 14023 Boring/Well: SB-4/MW-4

Project:  Phase II ESA (247 Pearl Street) Well Construction Data
Date Started: 4/14/2014 Date Completed: 4/14/2014 Screen: From:      15'  To:  25'
Logged By: Dave Donahue Checked By: Dagan Murray Pack: Sand From:      14'  To:  25'

Boring Depth: 27' Ground Surface Elevation: Inner Casing:  2" 0.010 slot

Initial GW Level:  20'                                GW Level: 8.18                                  Outer Casing/Well Cover:  Steel roadbox

Drilling Co.:  T&K Drilling Driller:  Kevin & Sean Seal: Bentonite Chips From:      12'  To:  14'
Method: HSA Rig Equipment: Split spoon Native Material From:       0'   To:  12'

Time
0' Medium poorly graded sand with fine gravel (SP): 

brown, loose, friable, dry.
0' - 2' 40 1-2-2-1 0.0

5'

Sample Interval Sample Description Depth % Blow Counts PID (ppm)

27'

10' - 12' 70 5-6-11-11 0.0

5' Poorly graded fine sand w/ Silt (SP-SM): olive 
brown, dry, dense, firm, no plasticity.

5' - 7' 80 5-6-12-11 0.0

20' - 22' 75 14-20-22-26 0.0

15' - 17' 75 16-22-30-35 0.0

25' - 27' 70 4-6-11-13 0.0

Analysis

Wet @: 20' 25' 17:00 8260

Soil Samples Water Samples

Interval Time Analysis Time

Time At:

Bottom of Boring 
At: 27'



163 Revell Drive, Lincoln, VT 05443 (802) 453-4384 Page__1__/__1__
Client:  Redstone Project Number: 14023 Boring/Well: SB-5

Project:  Phase II ESA (247 Pearl Street) Well Construction Data
Date Started: 4/14/2014 Date Completed: 4/14/2014 Screen: From:        To:  
Logged By: Dave Donahue Checked By: Dagan Murray Pack: Sand From:        To:  

Boring Depth: 12' Ground Surface Elevation: Inner Casing:  

Initial GW Level:                                   GW Level:                                          Outer Casing/Well Cover:  

Drilling Co.:  T&K Drilling Driller:  Kevin & Sean Seal: Bentonite Chips From:        To:  
Method: HSA Rig Equipment: Split spoon Native Material From:        To:  

Time
0' Medium poorly graded sand with fine gravel (SP): 

brown, loose, friable, moist, no odor.
0' - 2' 60 2-2-3-4 0.0

12'

Sample Interval Sample Description Depth % Blow Counts PID (ppm)

10' - 12' 80 6-6-7-7 0.0

5' - 7' 80 5-6-6-6 0.0

Analysis

Wet @: 2' - 12' PAH 8270

Soil Samples Water Samples

Interval Time Analysis Time

Time At:

Bottom of Boring 
At: 12'



163 Revell Drive, Lincoln, VT 05443 (802) 453-4384 Page__1__/__1__
Client:  Redstone Project Number: 14023 Boring/Well: SB-6

Project:  Phase II ESA (247 Pearl Street) Well Construction Data
Date Started: 4/15/2014 Date Completed: 4/15/2014 Screen: From:        To:  
Logged By: Dagan Murray Checked By: Dagan Murray Pack: Sand From:        To:  

Boring Depth: 22' Ground Surface Elevation: Inner Casing:  

Initial GW Level:                                   GW Level:                                          Outer Casing/Well Cover:  

Drilling Co.:  T&K Drilling Driller:  Kevin & Sean Seal: Bentonite Chips From:        To:  
Method: HSA Rig Equipment: Split spoon Native Material From:        To:  

Time
0' Medium poorly graded sand with fine gravel (SP): 

brown, loose, friable, moist, no odor.
0' - 2' 30 21-17-10-8 0.0

2'

Sample Interval Sample Description Depth % Blow Counts PID (ppm)

15'

15' Poorly Graded Fine Sand (SP): tan, medium density, 
friable, dry.

4' - 6' 75 7-8-9-9 0.0
17'

2' Silty Fine Sand (SM): olive brown, dense, moist, 
plasticity increasing with depth, no odor.

2' - 4' 75 6-10-10-10 0.0

22'

8' - 10' 60 10-10-12-12 0.0

17' Silt (ML): grey, dense, medium plasticity, no odor, 
moist

6' - 8' 40 8-8-10-10 0.0

20' - 22' 60 8-10-12-12 0.0

15' - 17' 60 16-32-23-20 0.0

Analysis

Wet @: 2' - 12' PAH 8270

Soil Samples Water Samples

Interval Time Analysis Time

Time At:

Bottom of Boring 
At: 22'



163 Revell Drive, Lincoln, VT 05443 (802) 453-4384 Page__1__/__1__
Client:  Redstone Project Number: 14023 Boring/Well: SB-7

Project:  Phase II ESA (247 Pearl Street) Well Construction Data
Date Started: 4/15/2014 Date Completed: 4/15/2014 Screen: From:        To:  
Logged By: Dagan Murray Checked By: Dagan Murray Pack: Sand From:        To:  

Boring Depth: 22' Ground Surface Elevation: Inner Casing:  

Initial GW Level:                                   GW Level:                                          Outer Casing/Well Cover:  

Drilling Co.:  T&K Drilling Driller:  Kevin & Sean Seal: Bentonite Chips From:        To:  
Method: HSA Rig Equipment: Split spoon Native Material From:        To:  

Time
0' Well Graded Coarse Sand w/ Gravel (SW): dark 

brown, loose, friable, dry, no odor
0' - 2' 15 8-6-4-4 0.0

2'

Sample Interval Sample Description Depth % Blow Counts PID (ppm)

9.75'

9.75' Poorly Graded Fine Sand (SP): tan, medium density, 
friable, dry.

4' - 6' 75 5-8-8-9 0.0
15'

2' Silty Fine Sand (SM): olive brown, dense, moist, low 
plasticity, no odor.

2' - 4' 20 3-3-2-2 0.0

22'

8' - 10' 60 10-12-17-18 0.0

15' Silt (ML): olive brown, dense, medium plasticity, no 
odor, moist to wet @ 17'

6' - 8' 70 10-11-11-12 0.0

20' - 22' 60 13-22-27-20 0.0

15' - 17' 50 10-9-8-11 0.0

Analysis

Wet @: 2' - 12' PAH 8270

Soil Samples Water Samples

Interval Time Analysis Time

Time At:

Bottom of Boring 
At: 22'
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PAH Soil Quality 
Laboratory Analytical Reports 

 
April 15, 2014 
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Low Flow Sampling Logs 
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Water Quality 
Laboratory Analytical Reports 

 
April 25, 2014 
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