
Project No. 20091032.A22 

 

Phase I Initial Site Investigation & 
Tier I Classification Submittal 

66 Leverett Road, Shutesbury, MA 
RTN 1-21489 

 
 
 
 

 
The Town of Shutesbury 

 
 

 
January 2023 

 
 
 
 

 
 
 

1550 Main Street 
Suite 400 

Springfield, MA 01103 
 



 
 

Table of Contents  
 

Phase I Initial Site Investigation & Tier I Classification 
Submittal  

66 Leverett Road, Shutesbury, MA 
RTN 1-21489 

 

F:\P2009\1032\A22\Deliverables\Report\Phase I ISI and Tier Classification\Ph I ISI & Tier I Class - rev.docx i 

RTN 1-21489 

Executive Summary ............................................................................ iii 

1  General Disposal Site Information (310 CMR 40.0483 (1)(a)) . 1 

1.1  Introduction........................................................................................................... 1 
1.2  Potentially Responsible Parties ............................................................................. 1 
1.3  Site Description ..................................................................................................... 2 
1.4  Soil Categorization ................................................................................................ 2 
1.5  Groundwater Categorization ................................................................................. 3 
1.6  Disposal Site Map (310 CMR 40.0483(b)) .............................................................. 3 
1.7  Potential Receptors ............................................................................................... 3 

2  Disposal Site Background (310 CMR 40.0483(c)) .................... 4 

2.1  Site History ............................................................................................................ 4 
2.1.1  Operations History (310 CMR 40.0483(1)(c)(1)) ..................................................... 5 
2.1.2  Release History (310 CMR 40.0483(1)(c)(2)) ............................................................ 5 
2.1.3  Oil and Hazardous Material Use and Storage History (310 CMR 
40.0483(1)(c)(3)) ........................................................................................................................... 5 
2.1.4  Waste Management, Environmental Permits, and Regulatory History (310 
CMR 40.0483(1)(c)(4)&(5)) ........................................................................................................ 6 

2.2  Site Hydrogeologic Characteristics (310 CMR 40.0483(d)) ................................... 6 
2.2.1  Geologic Setting and Resources (310 CMR 40.0483(d)(3-5)) ................................ 6 

2.2.1.1  Soil and Bedrock Types ............................................................................... 6 
2.2.1.2  Surface Water and Drainage Features ......................................................... 7 
2.2.1.3  Groundwater Resources ............................................................................... 7 

2.3  Field Investigations and Findings  ....................................................................... 7 
2.3.1  OTO’s Limited Soil Assessment (September 2021) ................................................ 9 
2.3.2  Fuss & O’Neill Limited Phase II Subsurface Investigation (November and 
December 2022) ........................................................................................................................... 9 
2.3.3  Additional Well Installation & Groundwater Monitoring (January 2023) ......... 13 

3  Preliminary Conceptual Site Model ........................................ 14 
3.1  Nature and Extent of Contamination (310 CMR 40.0483(e)) ............................... 15 
3.2  Migration Pathways and Exposure Potential (310 CMR 40.0483(f)) .................... 16 

3.2.1  Soil ................................................................................................................................. 16 
3.2.2  Soil Vapor ..................................................................................................................... 16 



 
 

Table of Contents  
 

Phase I Initial Site Investigation & Tier I Classification 
Submittal  

66 Leverett Road, Shutesbury, MA 
RTN 1-21489 

 

F:\P2009\1032\A22\Deliverables\Report\Phase I ISI and Tier Classification\Ph I ISI & Tier I Class - rev.docx ii 

RTN 1-21489 

3.2.3  Groundwater ................................................................................................................ 16 
3.3  Evaluation for Immediate Response Actions (310 CMR 40.0483(g)) ................... 17 

4  Data Representativeness and Usability .................................. 17 

5  Conclusions ............................................................................... 18 

6  References ................................................................................. 21 

 
Tables Page 
1 Summary of Soil Condition (2021 & 2022) 
2 Summary of Groundwater Condition (2022) 
3 Summary of Soil Samples (Nov 2022) 
4 Summary of Soil Analytical Data & Objectives (Nov 2022)           End of Report 
5 Summary of Groundwater Sample (Dec 2022) 
6 Summary of Groundwater Analytical Data & Objectives (Dec 2022)         End of Report 
7 Summary of Monitoring Well Installation (Jan 2023) 
8 Summary of Groundwater Elevation Data (Jan 2023)            End of Report 
9 Summary of Groundwater Samples (Jan 2023) 
  
Figures End of Report 
1 Site Location Map  
2 Site Plan  
3 Groundwater Elevation Contour Map (Jan 2023) 
 

Appendices   End of Report  
A MassDEP BWSC Site Assessment Map 
B Reference Documents for Site History 
C Soil Boring and Groundwater Sampling Logs 
D Laboratory Reports (Nov 2022 to Dec 2022) 
E Conceptual Phase II Scope of Work 
F Public Notice Letters 
  



 
 

F:\P2009\1032\A22\Deliverables\Report\Phase I ISI and Tier Classification\Ph I ISI & Tier I Class - rev.docx iii 

RTN 1-21489 

Executive Summary 
Fuss & O’Neill, Inc. (Fuss & O’Neill) prepared this Phase I – Initial Site Investigation Report (Phase I ISI) and 
Tier I Classification Submittal in accordance with the Massachusetts Contingency Plan (MCP; 310 CMR 
40.0480 et seq.) on behalf of the Town of Shutesbury, for the property at 66 Leverett Road in 
Shutesbury, Massachusetts (the “property”). This Phase I ISI summarizes environmental assessment 
activities conducted between 2021 and 2023. 
 
Reportable conditions, namely 120-day reportable concentrations of volatile petroleum hydrocarbons 
(VPHs) in soil, were identified in September 2021 as part of a limited soil assessment. On January 31, 
2022, the Massachusetts Department of Environmental Protection (MassDEP) assigned Release 
Tracking Number (RTN) 1-21489 to the Disposal Site on the property. Thereafter, additional soil and 
groundwater characterization activities have been performed at the Disposal Site as described herein. 
 
The Town of Shutesbury is a “Potentially Responsible Party (PRP)” and is undertaking MCP response 
actions. Environmental investigation and response actions were performed in preparation for 
development of the property.  
 
The Disposal Site is not subject to ongoing immediate response actions, and no Imminent Hazards, 
Critical Exposure Pathways, or Conditions of Substantial Release Migration (CSRM), as defined in the 
MCP, have been identified at this time. The VPH Ranges in soil are located at depths greater than three 
feet below grade and do not pose an ongoing risk of exposure under normal site operative conditions. 
The Disposal Site is not located within a current or potential drinking water source area, but is within 
500 feet of one or more private residential wells and is therefore subject to RCGW-1 criteria. Therefore, 
per 310 CMR 40.0520, this does trigger Tier I inclusionary criteria.  
 
Additional response actions are warranted at the property, and a Permanent Solution, as defined in 310 
CMR 40.0000, has not been achieved at this time for current and foreseeable future conditions. 
Therefore, a Tier I Classification is appropriate for the Disposal Site while those actions continue. 
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1 General Disposal Site Information (310 CMR 
40.0483 (1)(a)) 

1.1 Introduction 

This report, prepared in accordance with the Massachusetts Contingency Plan (MCP) 310 CMR 40.0480 
and 310 CMR 40.0510, serves as a Phase I Initial Site Investigation (ISI) Report and Tier I Classification 
Submittal for the Disposal Site identified by the Massachusetts Department of Environmental Protection 
(MassDEP) as Release Tracking Number (RTN) 1-21489. The Disposal Site is located at 66 Leverett 
Road in Shutesbury, Massachusetts (the “subject property” or “property”).  
 
The Town of Shutesbury owns the property. Fuss & O’Neill, Inc. (Fuss & O’Neill) has been retained to 
perform “licensed site professional services” per 309 CMR and 310 CMR 40.0000, on behalf of the 
Town of Shutesbury. 
 

1.2 Potentially Responsible Parties 

The PRP contact is designated as follows: 
 
Primary Point of Contact: Ms. Rebecca Torres 

Town Administrator 
Town of Shutesbury 
1 Cooleyville Road 
Shutesbury, MA 01072 
 

It should be noted that according to the United States Department of Defense (the DOD), “the 
Department of Defense is responsible for environmental restoration of properties that were formerly 
owned by, leased to, or otherwise possessed by the United States and under the jurisdiction of the 
Secretary of Defense prior to October 1986. Such properties are known as Formerly Used Defense Sites 
or FUDS. The U.S. Army is the executive agent for the program and the U.S. Army Corps of Engineers 
(USACOE) manages and directs the program’s administration. DOD and the USACOE are dedicated to 
protecting human health and the environment by investigating and remediating potential contamination 
that may remain on these properties.”1 Per this DOD definition, and due to the historical property use 
further described in Section 2.1, the Disposal Site would be classified under FUDS. Therefore, the DOD 
is being indicated as an additional PRP for the release associated with RTN 1-21489. 
 
The Town of Shutesbury has designated Mr. Timothy Clinton, LSP #2082, as the LSP-of-Record with 
respect to response actions at the Disposal Site. 
 
 
 

 
1 https://www.spl.usace.army.mil/Missions/Formerly-Used-Defense-Sites/ 
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1.3 Site Description 

The Disposal Site is located on a 20.2-acre plot of land identified by the Town of Shutesbury Tax 
Assessor as Parcel #O-32. The parcel is located south of Leverett Road and east of Pelham Hill Road in 
Shutesbury, Massachusetts. The Disposal Site has the following approximate coordinates: 
 

 Latitude and longitude: 42.44765 °N, - 72.41610 ° W 
 UTM Coordinates (Massachusetts State Plane Meters): 4702715.22 North 712492.62 East 

 
The parcel is currently vacant and comprised primarily of vegetated woodland. The northern portion of 
the parcel was formerly improved with one (1) two-story residential building constructed in 1918 
according to a property card obtained from the Town of Shutesbury Assessor’s Office and one (1) 
detached three-bay garage inferred to have been constructed between 1962 and 1972 based on aerial 
imagery provided by Environmental Data Resources, Inc. (EDR) for those years. It is possible that older 
residential buildings had existed at the northern portion of the parcel prior to 1918 based on historic 
topographic maps provided by EDR. The residential structure from 1918 was demolished in May of 
2005 and the three-bay garage was demolished in August of 2021. The southern portion of the parcel, 
which is the location of the Disposal Site, was formerly developed as an Air Force Very High Frequency 
Omni-Directional Range (VOR) facility including a radio tower (OTO, 2021). Trees had been cleared in 
the 1960 aerial photo and the VOR facility can be seen in the 1962 aerial photo. The facility can no 
longer be seen in the 1972 aerial photo, and regrowth of cleared vegetation can be observed. At the time 
of the Phase I ISI, the only components of the VOR facility that remained were a concrete pad that 
once housed a transformer. Refer to Appendix B for historical aerial photographs and mapping used to 
substantiate the operative history of the Site.   
 
A portion of a United States Geological Survey (USGS) topographical quadrangle map depicting the 
property location is attached as Figure 1. Figure 2 depicts the property and the known Disposal Site 
boundaries.  
 
An oil/hazardous material (OHM) 120-day release notification was reported by The Town of 
Shutesbury on January 28, 2022 and assigned RTN 1-21489 by MassDEP. The release was related to 
concentrations of VPH in soil exceeding the applicable MassDEP RCS-1 Reportable Concentrations in 
Soil. This condition was identified at the south end of the property, near a concrete pad associated with 
the former radio tower, during the Limited Subsurface Assessment performed in September 2021 by 
O’Reilly, Talbot & Okun Associates, Inc. (OTO) and documented in a letter report completed by OTO 
in October 2021 and submitted to MassDEP on January 28, 2022. 
 

1.4 Soil Categorization 

Under the MCP (310 CMR 40.0933), soil categories (S-1, S-2, or S-3) are based on receptor and 
exposure information (frequency and intensity). Category S-1 applies to soils that are associated with the 
highest potential for exposure. Category S-3 applies to soils that have the lowest potential for exposure.  
 
Category S-1 applies to potentially accessible soil where children may be present at high frequency and 
for high intensity activities, or where land use is not otherwise restricted to preclude high-intensity 
activity or access by children. The property is slated to be developed with a public library, leading to a 
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higher frequency of adult and child presence at the property in the foreseeable future. Additionally, land 
use is not currently restricted to preclude high-intensity activity or access by children, therefore soil 
category S-1 applies at the subject property.  
 

1.5 Groundwater Categorization 

Under the MCP (310 CMR 40.0932), groundwater categories (GW-1, GW-2, and GW-3) are established 
for different exposure types: 
 

 GW-1 applies to groundwater within a current or potential drinking water source area. 
 GW-2 applies to groundwater within 30 feet of an occupied building or structure where the 

average annual depth to groundwater in the area is 15 feet or less, such that groundwater may be 
a potential source of vapor-phase oil and/or hazardous material to indoor air. 

 GW-3 applies to all groundwater within the Commonwealth of Massachusetts, as it is 
considered a potential source of discharge to surface water. 

 
Based on the MassDEP Bureau of Waste Site Cleanup Site Assessment Map for the Disposal Site, 
provided as Appendix A, the Disposal Site is not located within an aquifer designated as a current or 
potential drinking water source, nor within 500 feet of a public water supply.  However, groundwater in 
and around the Disposal Site is located within 500 feet of one or more private drinking water wells, and 
therefore GW-1 applies.  
 
Groundwater is not located within 30 feet of an occupied structure and groundwater at the site is not 
categorized as GW-2; however, upon completion of the slated library, groundwater may be located 
within 30 feet of an occupied structure, the average annual depth to groundwater in the vicinity of the 
library may be 15 feet or less and therefore portions of groundwater at the Site may become categorized 
as GW-2. 
 
As noted above, GW-3 applies to all groundwater as a potential source of discharge to surface water. 
The nearest surface water body to the site, Town Farm Brook, is located approximately 750 feet 
northeast of the Disposal Site. Additionally, there are numerous delineated wetlands throughout the Site. 
 

1.6 Disposal Site Map (310 CMR 
40.0483(b)) 

The Disposal Site is depicted on Figure 2. A Bureau of Waste Site Cleanup Site Assessment Map 
depicting the site and its surroundings is included in Appendix A. 
 

1.7 Potential Receptors 

The Town of Shutesbury occupies an area of approximately 27.1 square miles, and the 2020 U.S. Census 
listed the population of the city as approximately 1,717 residents. Therefore, the population density in 
the Town is approximately 63 residents per square mile. There are no known institutions as defined by 
310 CMR 40.0006 (a publicly or privately owned hospital, health care facility, orphanage, nursing home, 
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convalescent home, educational facility, or correctional facility, where such facility in whole or in part 
provides overnight housing) within 500 feet of the Disposal Site. 
 
At the time of writing this report the Disposal Site is vacant wooded land. Potential receptors are adults 
and children who use the land for recreational or foot travel purposes. The area surrounding the 
property consists of vacant wooded land and residential properties.  Future receptors are anticipated to 
include adult workers and adult and child-aged visitors of the planned library.  The current conceptual 
development plan for the library includes construction of the building at the northern end of the parcel, 
approximately 250 to 500 feet from Leverett Road.      
 
The nearest mapped surface water body, a branch of the Town Farm Brook, is located approximately 
1,250 feet to the south of the subject site. Groundwater elevation measurements collected during 
December 2, 2022 and January 11, 2023 groundwater monitoring events, as described in the following 
sections, indicate that local groundwater flow is directed to the southwest. There are wetlands located 
across the property, with the nearest being approximately 600 feet to the north. 
 

2 Disposal Site Background (310 CMR 40.0483(c)) 
The Disposal Site is located within a vacant, predominantly wooded, parcel located in the Town Center 
Zone (TC) of Shutesbury, Massachusetts.   
 

2.1 Site History 

The property has been owned by the Town of Shutesbury since 2004. The most recent residential 
structure on the site was constructed in 1918 according to the property record card, accessible via the 
Shutesbury assessor’s database, and was demolished in May of 2005. The associated outbuilding, a three-
bay garage, was constructed between 1962 and 1972 based on aerial photos provided by EDR for those 
years and was demolished in August of 2021. Construction of the VOR facility began prior to 1960, was 
completed by 1962, and was deconstructed by 1972 according to aerial photos provided by EDR for 
those years. An underground storage tank (UST) used to store gasoline and associated with the VOR 
facility was removed on September 14, 1994.  The following operational history was compiled in part 
from references obtained from Environmental Data Resources (EDR). The following sources were 
obtained: 
 

 A summary of city street directories provided by EDR for the years 1992, 1995, 2000, 2005, 
2010, 2014, and 2017. 

 Aerial photographs provided by EDR for the years 1938, 1951, 1960, 1962, 1972, 1975, 1981, 
1987, 1992, 1997, 2006, 2010, 2014, and 2018. 

 Topographic maps provided by EDR for the years 1890, 1893, 1908, 1942, 1943, 1950, 1964, 
1975, 1979, 1990, 2012, 2015, and 2018. 

 Sanborn Fire Insurance Maps provided by EDR were not available for the property. 
 
Copies of the reference documents are included in Appendix B. 
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2.1.1 Operations History (310 CMR 
40.0483(1)(c)(1)) 

An 1890 topographic map provided by EDR, the earliest record provided for the property, indicates that 
the north end of the property bordering Leverett road had been developed with one or more structures 
at that time. The most recent residential structure on the property was recorded to have been 
constructed in 1918 and demolished in May of 2005 according to the property card form the Assessor’s 
database. An associated outbuilding, a three-bay garage, was constructed between 1962 and 1972 based 
on aerial photos provided by EDR for those years and was demolished in August of 2021. 
 
The 1938 and 1951 aerial photos provided by EDR indicate that the southern approximately two-thirds 
of the property was undeveloped wooded land at that time. According to the EDR report and a 
USACOE Memorandum dated January 21, 2022 (USACOE, 2022), the southern portion of the property 
was leased from 1957 to 1967 for use as an Air Force VOR facility. The 1972 aerial photo appears to 
show the VOR facility had been deconstructed and that some regrowth of previously cleared vegetation 
had occurred.  
 
2.1.2  Release History (310 CMR 

40.0483(1)(c)(2)) 

A Limited Subsurface Assessment was performed in September 2021 by O’Reilly Talbot & Okun 
Associates (OTO) of Springfield, Massachusetts. During the September 2021 Assessment, OTO 
advanced ten soil borings (B1-B10) at the Site. Analysis of one soil sample from soil boring B-9 collected 
from 8 to 10 feet below grade surface (ft bgs), located in the approximate area of a historical gasoline 
UST associated with the historical VOR facility, equaled the applicable reportable concentration (the 
RCS-1) for C5-C8 aliphatic hydrocarbons of 100 parts per million (ppm). No other soil borings or 
groundwater monitoring wells were installed in the vicinity of the Disposal Site during the September 
2021 Assessment. The exceedance of C5-C8 aliphatic hydrocarbons in soil boring B-9 triggered a 120-
day release condition. This release condition was reported to the MassDEP by the Town of Shutesbury 
on January 28, 2022.  
 
In a Notice of Responsibility (NOR) issued by the MassDEP to the Town of Shutesbury on February 1, 
2022, the release condition at the Site was assigned RTN 1-21489. In the NOR, MassDEP 
acknowledged that historic operations by the United States Department of Defense (DOD) were 
considered to be the likely source of contamination at the Site.  A copy of the NOR was provided to the 
USACOE.   
 
2.1.3 Oil and Hazardous Material Use 

and Storage History (310 CMR 
40.0483(1)(c)(3)) 

The property was formerly developed with an Air Force VOR facility from the late 1950’s or early 
1960’s to the mid to late 1960’s, with a 275-gallon UST containing gasoline having been installed on the 
property to supply an emergency power unit. According to the USACOE Memorandum (USACOE, 
2022) at the direction of the Department of Defense Installation Restoration Program (IRP) Formerly 
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Used Defense Site Program, the 275-gallon gasoline UST was removed from the property on September 
14, 1994 and on September 26, 1994 total of 11.5 tons of petroleum-impacted soils were removed from 
the property. The USACOE notes that following removal of the initial 11.5 tons of petroleum-impacted 
soils that two (2) confirmatory samples were collected and submitted for laboratory analysis for Total 
Petroleum Hydrocarbons (TPH). TPH was detected in one of the confirmatory samples at 145 
milligrams per kilogram (mg/kg). The USACOE notes that an additional 89.78 tons of petroleum-
impacted soils were removed at a later date, and following that, an additional confirmatory sample was 
collected on January 5, 1995 that had a laboratory detection of 94.9 mg/kg TPH. The USACOE 
Memorandum does not detail further response actions completed at the direction of the IRP at the 
property. 
 
It is likely that remaining impacts from the historical gasoline UST associated with the VOR facility are 
the source of the release condition associated with RTN 1-21489.  
 
2.1.4 Waste Management, 

Environmental Permits, and 
Regulatory History (310 CMR 
40.0483(1)(c)(4)&(5)) 

Waste management practices associated with the former VOR station were not identified. No relevant 
environmental permits were identified in connection with the historical property uses. Historical 
activities have involved demolition and removal of the VOR station, removal of a UST on September 
14, 1994, and excavation and offsite disposal of roughly 100 tons of petroleum-impacted soils on 
September 26, 1994 overseen by the USACOE. Environmental due diligence completed by OTO in 
2021 discovered a reportable concentration of VPH Ranges in soil which triggered a 120-day reporting 
condition and the assignment of RTN 1-21489 to the Disposal Site.  
 
2.2 Site Hydrogeologic 

Characteristics (310 CMR 
40.0483(d)) 

2.2.1 Geologic Setting and Resources 
(310 CMR 40.0483(d)(3-5)) 

2.2.1.1 Soil and Bedrock Types 

The topography of the Site is varied, but generally slopes gradually to the south-southeast. The regional 
topography is also varied, but generally slopes to the east towards the Town Farm Brook (USGS, 2018).  
 
Surficial material at the property is mapped primarily as the Metacomet fine sandy loam complex 
(USDA, 2022). This complex consists of loamy till underlain by sandy lodgment till derived from gneiss, 
and loamy over sandy supraglacial melt-out till derived from gneiss. However, during the November 
2022 soil boring investigation, clays were observed in the subsurface, and surficial ponding has been 
observed across the property, which is not typically characteristic of a fine sandy loam. 
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Bedrock beneath the Site is mapped as the Dry Hill Gneiss, which is “pink microcline-biotite and 
microcline-hornblende gneiss containing pink microcline megacrysts and minor quartzite” and “biotite-
tourmaline schist and quartzite” (Zen, 1983). Depth to bedrock at the property was not documented in 
the records reviewed as part of this investigation. However, depth to bedrock was encountered at 26 ft 
bgs, at an abutting property, 64 Leverett Road, according to well completion reports obtained from the 
MassDEP Well Drilling database for a well (Well ID 647548) drilled on August 21, 2014. Bedrock was 
not encountered to the maximum depth of 20 fbg during the November 2022 soil boring activities.  
 
2.2.1.2 Surface Water and Drainage 

Features 

The nearest surface water body, a branch of the Town Farm Brook, is located approximately 1250 feet 
to the south of the Disposal Site (USGS, 2018). Town Farm Brook leads to Atherton Brook, which 
discharges to the Quabbin Reservoir. The Quabbin Reservoir is listed in the Massachusetts Surface 
Water Quality Standards (314 CMR 4.00) as a Class A waterway. According to 314 CMR 4.05, Class A 
waters are “designated as excellent habitat for fish, other aquatic life, and wildlife, including for their 
reproduction, migration, growth and other critical functions, and for primary and secondary contact 
recreation, even if not allowed. These waters shall have excellent aesthetic value. These waters are 
protected as Outstanding Resource Waters.” 
 
According to Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) 
2501280020A, dated June 18, 1980, the Disposal Site and surrounding properties are not located in a 
mapped floodplain. 
 
Refer to Appendix A for the MassDEP BWSC Site Assessment Map. No Areas of Critical 
Environmental Concern, vernal pools, species of special concern, threatened or endangered species, or 
fish habitats are mapped within 500 feet of the Disposal Site. According to a Wetland Delineation 
completed by Fuss & O’Neill in January 2023, there are mapped wetlands on, and immediately abutting, 
the property, with the closest being approximately 600 feet to the north of the subject site.  
 
2.2.1.3 Groundwater Resources 

The Disposal Site is not located in a Zone II aquifer, interim wellhead protection area, sole-source 
aquifer, or potentially productive aquifer. The property is not connected to public water and sewer. 
Refer to Appendix A for the MassDEP BWSC Site Assessment Map.  
 
During groundwater monitoring activities in 2022 and 2023, the depth to groundwater on-site was 
observed at depths between 3 and 11.4 fbg. Local groundwater flow was observed to be directed 
towards the southwest. 
 
2.3 Field Investigations and Findings  

In accordance with 310 CMR 40.0483(d)(1) and 310 CMR 40.0483(e), this section describes the 
following field investigations relevant to the Disposal Site: 
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 September 2021 OTO limited soil assessment,  
 November 2022 and December 2022 Limited Phase II Subsurface Investigation 
 January 2023 well installation. 

 
In accordance with 310 CMR 40.0483(1)(e)(2)(c), the following Tables 1 & 2 summarize the minimum 
and maximum concentration for each contaminant detected in OTO soil sample B-9 and in soil and 
groundwater samples collected during Fuss & O’Neill’s 2022 Limited Phase II Subsurface Investigation. 
 

Table 1 
Soil Condition Summary – 2021 & 2022 Data Set 

 
Chemical 

Compound 
Minimum 

Concentration  
Maximum 

Concentration  
S-1/GW-1 S-1/GW-3 

C5-C8 Aliphatic Hydrocarbons 9.0 100 100 100 
C9-C12 Aliphatic Hydrocarbons 8.7 125 1,000 1,000 
C9-C10 Aromatic Hydrocarbons 14.9 66 100 100 
Benzene *0.3 0.3 2 40 
Ethylbenzene 0.18 0.9 40 500 
Naphthalene 0.54 0.6 4 500 
Total Xylenes 0.48 1.4 400 500 
n-Butylbenzene *1.2 1.2 0.7 1 
sec-Butylbenzene *0.28 0.28 10 20 
Isopropylbenzene *0.25 0.25 NS NS 
n-Propylbenzene *1.6 1.6 NS NS 
1,2,4-Trimethylbenzene *2.1 2.1 NS NS 
1,3,5-Trimethylbenzene *3.2 3.2 NS NS 
C9-C18 Aliphatic Hydrocarbons *15.2 15.2 1,000 1,000 
C11-C22 Aromatic Hydrocarbons 8.95 9.11 1,000 1,000 
2-Methylnaphthalene *0.47 0.47 10 500 
Lead 1.48 3.92 200 200 

All units reported in milligrams/kilogram (mg/kg). 
Data underlined exceeds one or more Method 1 S-1/GW-1 or S-1/GW-3 soil standards. 
ND = Not Detected above laboratory reporting limits 
* = Compound only detected in one sample 
NS = Not Specified 
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Table 2 
Groundwater Condition Summary – 2022 Data Set 

Chemical 
Compound* 

Minimum/ 
Maximum 

Concentration ** 
GW-1 GW-3 

C5-C8 Aliphatic Hydrocarbons 10,900 300 50,000 
C9-C12 Aliphatic Hydrocarbons 29,500 700 50,000 
C9-C10 Aromatic Hydrocarbons 3,420 200 50,000 
Ethylbenzene 985 700 5,000 
Naphthalene 161 140 20,000 
Toluene 933 1,000 40,000 
Total Xylenes 2,770 10,000 5,000 
C9-C18 Aliphatic Hydrocarbons 739 700 50,000 
C11-C22 Aromatic Hydrocarbons 234 200 5,000 
2-Methylnaphthalene 23 10 20,000 
Nickel 6 100 200 
Zinc 22 5,000 900 
Thallium 10 2 3,000 

All units reported in micrograms per liter µg/l. 
Data underlined exceeds one or more Method 1 GW-1 or GW-3 soil standards. 
** = Only one sample collected 

 
2.3.1 OTO’s Limited Soil Assessment 

(September 2021) 

On September 16, 2021, a soil sample collected by OTO from soil boring B-9 exceeded the RCS-1 
reportable concentration for C5-C8 aliphatic hydrocarbons of 100 milligrams per kilogram (mg/kg; 
equivalent to ppm). This condition was reported to the MassDEP and was assigned RTN 1-21489. The 
boring location B-9 is depicted on Figure 2. 
 
2.3.2 Fuss & O’Neill Limited Phase II 

Subsurface Investigation 
(November and December 2022) 

Between November 11 and December 2, 2022, Fuss & O’Neill conducted environmental investigations 
at the property, proximal to the previously-identified release condition, which included the following: 
 

 Installation of eight (8) soil borings via Geoprobe® direct push methodology, and the 
characterization and collection of soil samples by a Fuss & O’Neill engineer. 
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 Installation of one (1) groundwater monitoring well and collection of a groundwater sample by a 
Fuss & O’Neill engineer. 

 Laboratory analysis of soil and groundwater samples, consistent with MassDEP and/or EPA 
testing methodologies. 

The objectives of the November and December 2022 Limited Phase II Subsurface Investigation were to 
evaluate the reproducibility of the reportable concentration of VPH identified in September 2021 by 
OTO, to further delineate the nature and extent of the release condition, and to confirm the absence or 
presence of related environmental conditions in the area. The installed groundwater monitoring well and 
the boring locations are depicted on Figure 2. 
 
Soil Investigation & Conditions 
 
On November 11, 2022, eight (8) soil borings were advanced via direct push methodology at locations 
proximal to the previously identified VPH soil condition. Fuss & O’Neill soil boring B-9R was installed 
directly adjacent to OTO soil boring B-9, and the remaining locations were adjusted in the field based 
on real-time field observations. This approach was taken to better define the area of petroleum-impacted 
soil and to delineate soil impacts in four lateral directions (north, south, east, and west) from B-9. Direct 
push borings were advanced to depths of up to 20 ft bgs. Soil encountered during the investigation 
generally consisted of brown to gray sand and clay with trace gravel, shifting to primarily gray clays by 
the final boring depths. Recovered soil was screened for total volatile organics (TOV) content in the 
field with a photoionization device (PID) calibrated to a 100 parts per million isobutylene standard.  
Field observations were made regarding the evidence, or lack of, environmental impacts, groundwater, 
and the presence of anthropogenic materials (i.e. coal, ash, brick, concrete, etc.) commonly found in 
urban fill. Boring logs are included in Appendix C. 
 
TOV content for screened soil ranged from 0.0 parts per million by volume (ppmv) (not detected above 
instrument reporting limits) to 510.5 ppmv at depth of 7 to 8 ft bgs in soil boring B-13. It should be 
noted that TOV readings up to 0.5 ppmv can be caused by a moisture response in the instrument and 
are not always indicative of the presence of volatile organic compounds. Olfactory evidence of 
petroleum-impacted soil was observed at multiple locations during the subsurface investigation, generally 
ranging between 7 and 15 ft bgs in depth and corresponding to observations of elevated TOVs. Limited 
visual observations indicative of urban fill were seen during the subsurface investigation, including what 
appeared to be ash in boring B-16 at a depth of 9.5 to 11 ft bgs. Groundwater was observed at depths 
ranging from 9 and 14 ft bgs during the soil boring investigation. 
 
The sample locations and soil sample identifications are summarized in Table 3 below.  
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Table 3 
Summary of Soil Samples – November 11, 2022 

 

Location Sample 
Depth (ft bgs) 

Soil Sample 
Number Analysis 

B-9R 10-12 1111-01 

Lead, VPHs w/ Target VOCs, and 
EPH w/ Target PAHs 

B-13 9-11 1111-02 
B-14 10.5-12.5 1111-05 
B-15 7-9 1111-06 
B-16 11-13 1111-07 
B-17 11-13 1111-08 
B-11 10 - 12 1111-03 Collected and placed on laboratory hold 

pending initial results B-12 10.5 - 12.5 11111-04 
 Notes:   Only the last six digits of the sample identification number are listed.   
  ft bgs: feet below grade surface 
  
The soil samples were submitted to New England Testing Laboratory (NETLAB) of West Warwick, 
Rhode Island for laboratory analysis. Soil samples were analyzed for the following parameters: 

 Extractable Petroleum Hydrocarbons (EPH) with Target Polycyclic Aromatic Hydrocarbons 
(PAH) according to MassDEP Methodology 

 VPH with Target Volatile Organic Compounds (VOCs) according to MassDEP Methodology 

 Lead according to the USEPA Method 6010D 
 
Soil analytical results were compared to the Method 1 risk-based Standards established by the MCP(310 
CMR 40.0000).  The applicable Method 1 Standards for the Site, per 310 CMR 40.0933 and 310 CMR 
40.0975, are S-1/GW-1 and S-1/GW-3, given that soil impacts are within potentially accessible soil (3 to 
15 ft bgs, unpaved) and the potential for high frequency presence of children following future 
development of the Site.   
 
Concentrations of select EPH Ranges and Target PAHs exceeded the laboratory reporting limits in 
samples from B-13 and B-16; however, no concentrations exceeded the applicable Method 1 Standards. 
 
Concentrations of select VPH Ranges and Target VOCs exceeded the laboratory reporting limits in 
samples from B-9R, B-13, B-14, B-15, B-16, and B-17; however, no concentrations exceeded the 
applicable Method 1 Standards. 
 
Concentrations of Lead exceeded the laboratory reporting limits in the eight samples that were analyzed; 
however, no concentrations exceeded the applicable Method 1 Standards. 
 
Refer to Table 4 for a summary of the analytical results compared to the applicable criteria.  The 
laboratory analytical reports are included as Attachment C. 
 
 
 



 
 

F:\P2009\1032\A22\Deliverables\Report\Phase I ISI and Tier Classification\Ph I ISI & Tier I Class - rev.docx 12 

RTN 1-21489 

Groundwater Investigation & Conditions 
 
On November 11, 2022, Fuss & O’Neill also oversaw the installation of a two-inch diameter polyvinyl 
chloride (PVC) monitoring well, designated MW-09. The well was installed adjacent to soil boring B-13, 
which exhibited the highest TOV readings during the soil boring investigation. The monitoring well was 
screened from approximately 10 to 20 ft bgs based on the observed groundwater depth of approximately 
12 to 13 ft bgs. The elevation of the top of casing of the monitoring well was surveyed by a licensed 
professional surveyor to be 1187.95 feet above mean sea level. Fuss & O’Neill returned to the Site on 
November 29, 2022, to develop monitoring well MW-09 using industry standard methodology. The 
purge water exhibited a slight petroleum odor but did not exhibit visible sheen or non-aqueous phase 
liquids (NAPL). 
 
Fuss & O’Neill returned to the Site on December 2, 2022, to collect a groundwater sample from 
monitoring well MW-09. The monitoring well was purged prior to sample collection using industry 
standard low-flow procedures. The groundwater sampling log is provided in Attachment B. 

The groundwater sample was submitted to NETLAB for laboratory analysis of the following 
parameters: 

 EPH with Target PAHs according to the MassDEP Method 

 VPH with Target VOCs according to the MassDEP Method 

 MassDEP CAM 14 Metals according to the USEPA Methods 6020B (Antimony, Arsenic, 
Barium, Beryllium, Cadmium, Chromium, Lead, Mercury, Nickel, Selenium, Silver, Thallium, 
Vanadium, and/or Zinc). 

 
A summary of the groundwater sample submitted for laboratory analysis is included below in Table 5.  
 

Table 5 
Summary of Groundwater Sample – December 2, 2022 

 
Location Sample Number Analysis 

MW-09 1202-01 
CAM 14 Metals, EPH w/ 
target PAHs, and VPH w/ 

Target VOCs 
Notes:   Only the last six digits of the sample identification number are listed.    

 
Groundwater analytical results were compared to the MassDEP GW-1 and GW-3 standards. 
Concentrations of select VPH Ranges and Target VOCs were detected above laboratory reporting limits 
in the sample collected from monitoring well MW-9. Concentrations of C5-C8 Aliphatic Hydrocarbons, 
C9-C12 Aliphatic Hydrocarbons, C9-C10 Aromatic Hydrocarbons, Ethylbenzene, and Naphthalene 
exceeded applicable GW-1 Method 1 Standards. Toluene, m&p Xylene, and o-Xylene were detected 
above laboratory reporting limits but reported concentrations for these compounds did not exceed 
applicable GW-1 Method 1 Standards. 
 
Concentrations of select EPH Ranges and Target PAHs were detected above the laboratory reporting 
limits in the sample collected from monitoring well MW-09. 2-Methylnaphthelene, C9-C18 Aliphatic 
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Hydrocarbons, and C11-C22 Aromatic Hydrocarbons were detected above applicable GW-1 Method 1 
Standards. Naphthalene was detected above laboratory reporting limits but reported concentrations did 
not exceed applicable Method 1 Standards. 
 
Concentrations of select CAM 14 Metals were detected above laboratory reporting limits in the sample 
collected from monitoring well MW-09. Thallium was detected above the applicable GW-1 Method 1 
Standard. Nickel and Zinc were detected above laboratory reporting limits but reported concentrations 
did not exceed applicable Method 1 Standards. 
 
Additional groundwater testing and characterization was performed, as described below in Section 2.3.3 
to better characterize the nature and extent of constituents in groundwater. 
 
A summary of the December 2022 groundwater analytical data is presented in Table 6. Copies of 
laboratory analytical reports are provided in Appendix D. 
 

2.3.3 Additional Well Installation & 
Groundwater Monitoring 
(January 2023) 

Following review of the initial groundwater data from monitoring well MW-9, it was determined that 
additional groundwater monitoring wells were necessary to better characterize the nature and extent of 
the groundwater condition, as well as to better assess the groundwater flow direction and hydraulic 
gradient at the Site. On January 4, 2023, Fuss & O’Neill returned to the Site to oversee the installation of 
four (4) additional monitoring wells, designated MW-10, MW-12, MW-13, and MW-14. Monitoring wells 
were completed with ten feet of screen. Monitoring well development was completed on January 10, 
2023, to improve the hydraulic interaction with the surrounding aquifer. A relative survey, based off the 
surveyed elevation of monitoring well MW-09, was completed for the top of casing elevation of 
monitoring wells MW-10, MW-12, MW-13, and MW-13. Monitoring well construction and top of casing 
elevation are summarized in Table 7 below. 
 

Table 7 
Summary of Monitoring Well Installation – January 4, 2023 

 

Location 
Ground Surface  

Elevation (FT AMSL) 
Approx. Well 

Screen Interval 
(fbg) 

MW-10 1188.11 4.0-14.0 
MW-12 1187.97 5.0-15.0 

MW-13 1188.14 4.0-14.0 

MW-14 1188.14 7.0-17.0 
  FT AMSL: feet above mean sea level 
 
Fuss & O’Neill returned to the Site on January 11, 2023 to complete sampling of monitoring wells MW-
09, MW-10, MW-12, MW-13, and MW-14. As part of the groundwater monitoring activity in January 
2023, the depth to water was recorded at the monitoring well location. Depth to water was observed 
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between approximately 3 and 7.6 feet bgs. Groundwater elevation data for the January 11, 2023, 
sampling event is presented in Table 8. Groundwater contours depicting the measured groundwater 
gradient at the Site are depicted on Figure 3. Local groundwater flow in the vicinity of the Disposal Site is 
to the southwest, based on the January 2023 measurements. 
 
The monitoring wells were purged prior to sample collection using industry standard low-flow 
procedures. The groundwater sampling logs are provided in Attachment C. 

The groundwater sample was submitted to NETLAB for laboratory analysis of the following 
parameters: 

 EPH with Target PAHs according to the MassDEP Method 

 VPH with Target VOCs according to the MassDEP Method 

 MassDEP CAM 14 Metals according to the USEPA Methods 6020B (Antimony, Arsenic, 
Barium, Beryllium, Cadmium, Chromium, Lead, Mercury, Nickel, Selenium, Silver, Thallium, 
Vanadium, and/or Zinc). 

 
A summary of the groundwater samples submitted for laboratory analysis is included below in Table 9.  
 

Table 9 
Summary of Groundwater Samples – January 11, 2023 

 
Location Sample Number Analysis 

MW-09 0111-01 
CAM 14 Metals, EPH w/ 
target PAHs, and VPH w/ 

Target VOCs 

MW-10 0111-02 
MW-12 0111-03 
MW-13 0111-04 
MW-14 0111-05 

Notes:   Only the last six digits of the sample identification number are listed.    
 
Analysis of analytical data for the groundwater samples collected in January 2023 is pending and results 
will be submitted within the next regulatory submittal. 
 

3 Preliminary Conceptual Site Model 
A preliminary conceptual site model (CSM) has been developed for the Site based on the data collected 
to date regarding the nature of the release, hydrogeologic conditions, environmental setting, and current 
and foreseeable site uses. The data documented above was used to develop the preliminary CSM, which 
was used to support initial findings regarding the extent of contamination, media affected by the release, 
and areas warranting further testing and evaluation. A discussion of the source, site hydrogeology, 
migration pathways, and the nature and extent of contamination follows. 
 
The CSM is an interpretation of the information available regarding a Disposal Site. Therefore, future 
findings may lead to future refinements of the CSM. 
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3.1 Nature and Extent of 
Contamination (310 CMR 
40.0483(e)) 

The primary constituents of concern (COC) for the Site are petroleum-related compounds, specifically 
EPH Ranges and Target PAHs and VPH Ranges and Target VOCs. The source of these materials is 
correlated with the location of the historic gasoline UST, associated with the former Air Force VOR 
station on the south portion of the property. During soil exploratory activities in November 2022, 
olfactory evidence (petroleum odors) and high TOVs were identified in multiple soil borings at depths 
of about 7 to 14 feet and generally correlated to layers of the soil column in the vadose zone bordering 
moist or wet soils. Trace evidence of fill material was identified in soil boring B-16 at a depth of 
approximately 9.5 feet. 
 
Soil screening and analytical data from the source area (observed to be between Fuss & O’Neill soil 
borings B-9R and B-13) appear to show that petroleum-impacted soil generally exists at depths ranging 
from 7 to 14 ft bgs. Additionally, soil data in the four lateral directions from the source area, appear to 
show that petroleum impacts in soil are localized and do not extend more than ~25 ft from the area 
around soil borings B-9R and B-13. It is likely that the former UST, removed in September 1994, was 
the primary source of the observed constituents within the soil and groundwater. Approximately 100-
tons of hydrocarbon-impacted soil was removed from the property in the area of the former UST in 
1994, though analytical testing since that time indicates the continued presence of constituents in soil 
and groundwater above background levels and, with respect to groundwater, above applicable Method 1 
risk-based standards. 
 
During OTO’s assessment in September 2021, one soil sample collected at a depth of 8 to 10 fbg from 
soil boring B-9 contained C5-C8 aliphatic hydrocarbons detected at the RCS-1 reportable concentration 
of 100 milligrams per kilogram (mg/Kg). This condition was reported, and on January 31, 2022, 
MassDEP assigned RTN 1-21489 to the Disposal Site on the property. 
 
Additional soil samples collected from borings conducted by Fuss and O’Neill in November 2022 
indicated the presence of hydrocarbon ranges in soil. The results were below the S-1/GW-1 and S-
1/GW-3 MassDEP Method 1 soil standards, but above background levels. 
 
The groundwater monitoring conducted by Fuss and O’Neill in December 2022 identified EPH Ranges 
and Target PAHs, Thallium, and VPH Ranges and Target VOCs at concentrations above applicable 
GW-1 MassDEP Method 1 groundwater standards, but below the applicable GW-3 standards. Ongoing 
additional groundwater monitoring in the vicinity of monitoring well MW-09 is required to better 
characterize the nature and extent of the groundwater condition, as well as to better assess the 
groundwater flow direction and hydraulic gradient at the Site. This subsequent investigation will also 
allow for a more comprehensive assessment of the Thallium in groundwater condition, to determine if it 
is being caused by a natural or anthropogenic source. Results from  subsequent groundwater 
investigation activities will be contained within future regulatory submittals. 
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3.2 Migration Pathways and Exposure 
Potential (310 CMR 40.0483(f)) 

3.2.1 Soil 

The primary constituents of concern in soil are EPH Ranges and Target PAHs and VPH Ranges and 
Target VOCs. Risks associated with petroleum-impacted soil are direct soil contact and inhalation or 
ingestion of dust. Therefore, the primary risk mechanism is associated with human health risks from 
direct soil contact. The property is not currently occupied, although it is municipally-owned and used for 
passive recreational purposes, and is slated to host a library on the northern portion of the property in 
the near future. The property use is not restricted by institutional controls (e.g. Activity and Use 
Limitation). Although present soil exposure potential is limited based on the depth of the condition 
(greater than three feet below grade), the soil could be rendered accessible by future redevelopment 
activities and therefore, a Condition of No Significant Risk does not exist at this time. 
 
3.2.2 Soil Vapor 

As noted above, a total of five (5) VOCs were detected at levels exceeding the GW-2 standards at 
monitoring well MW-09 during the December 2022 groundwater monitoring event. However, there are 
no current, or proposed, occupied structures in or near the Disposal Site. Therefore, vapor migration 
has not been identified as a significant human health risk pathway at this Disposal Site. 
 
3.2.3 Groundwater 

During groundwater monitoring activities in December 2022 and January 2023, the depth to 
groundwater in and around the Disposal Site has been observed from 3.0 and 11.6 ft bgs.  
 
Concentration of various constituents, including multiple EPH and VPH Ranges as well as, 
ethylbenzene, naphthalene, 2-methylnaphthalene, and thallium in groundwater (MW-09) were detected 
at levels exceeding GW-1 standards, but not exceeding GW-3 standards, during the December 2022 
groundwater monitoring activities. Groundwater in and around the Disposal Site is located within 500’ 
of one or more residential wells located along Pelham Hill Road however, based on soil characterization 
in the area, and levels of compounds detected in monitoring well MW-9, migration to nearby residential 
wells is not considered a likely migration pathway at this time. There are multiple wetlands and a mapped 
stream in proximity to the Disposal Site and they are therefore  potential environmental receptors. 
However, to date, no compounds were detected in groundwater samples at levels which exceeded 
applicable GW-3 standards. 
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3.3 Evaluation for Immediate 
Response Actions (310 CMR 
40.0483(g)) 

Per 310 CMR 40.0412, Immediate Response Actions (IRA) are required if there is a release of 
oil/hazardous material that requires a “Two Hour” or “72 Hour” notification, an Imminent Hazard has 
been identified, or where MassDEP has determined that an immediate or accelerated response action is 
required. No imminent hazard conditions have been identified in connection with the Disposal Site. As 
noted in previous sections, based on the current dataset, the risk associated with the Disposal Site is 
limited to direct soil contact. Currently however, the affected soil is not accessible (within 0 to 3 ft bgs). 
While there are impacts to groundwater at levels exceeding applicable GW-1 criteria within 500 feet of 
one or more private residential wells, the release associated with the Disposal Site appears to be localized 
and relatively small in extent. At this time, the current dataset does not suggest that the release is 
impacting private residential wells in the area. Additionally, there are no known institutions as defined by 
310 CMR 40.0006 within 500 feet of the Disposal Site. Therefore, no triggers for immediate response 
actions have been identified in connection with the Disposal Site at this time. 
 

4 Data Representativeness and Usability 
Data Usability Summary 
 
The soil sample (B-9 (8-10)) that triggered the 120-day reporting condition associated with RTN 1-21489 
was collected by OTO at soil boring location B-9. A “MassDEP MCP Analytical Method Report 
Certification Form” appended to the January 2022 OTO report indicated multiple points of non-
compliance with Compendium of Analytical Methods (CAM) protocol with “no” responses provided 
for the questions, “were the reporting limits at or below all CAM reporting limits specified in the 
selected CAM protocol(s) and “were all QC performance standards specified in the CAM protocol(s) 
achieved”. Additionally, a qualifier for OTO Sample B-9 (8-10) indicated that for analyses of VPH and 
Target VOCs, that “soil/methanol ratio does not meet method specifications. Excess amount of soil. 
Sample was completely covered with methanol, but less than the method-specified amount”. This 
qualification may have impacted the overall quality of the VPH analysis and data for this sample. 
Additionally, a qualifier for OTO Sample B-9 (8-10) indicated that for VPH and Target VOCs, 
“surrogate recovery was outside of control limits due to suspected multiple matrix interference. 
Chromatogram(s) is attached”. The laboratory analytical report indicates that for sample B-9 (8-10), the 
surrogate recovery exceeded the method acceptance limits. High surrogate recovery may have caused the 
VPH for sample B-9 (8-10) to be biased high. To be conservative, for the purposes of this Phase I ISI 
and Tier Classification, Fuss & O’Neill is using the reported values from the OTO report in support of 
the CSM, despite potential high bias. 
 
Samples collected during the 2022 Fuss & O’Neill Limited Phase II Subsurface Investigation were 
collected using SW-846 and industry-standard protocols. Samples were analyzed using CAM-approved 
methods to evaluate for the contaminants of concern. CAM-compliant data was obtained for all 
analytical data collected during the 2022 Fuss & O’Neill environmental investigations. The Case 
Narratives for both the soil and groundwater analytical reports from the 2022 Fuss & O’Neill Phase II 
Limited Subsurface Investigation indicate that “the samples associated with this work order were 
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received in appropriately cooled and preserved containers”, that “the chain of custody was adequately 
completed and corresponded to the samples submitted”, that “all samples were prepared and analyzed 
within method specified holding times and according to NETLAB’s documented standard operating 
procedures”, and that “the results for the associated calibration, method blank and laboratory control 
sample (LCS) were within specified quality control requirements and allowances.” Therefore, for the 
purpose of the Phase I ISI, the analytical data set prepared to date is valid and usable for the preliminary 
characterization of release conditions. Copies of laboratory analytical reports and CAM certification 
forms, as applicable, are provided in Appendix D.  
 
Data Representativeness Summary 
 
OTO’s September 2021 investigation targeted the area of the subject property documented to have been 
operated as the Air Force VOR and where a gasoline UST and petroleum-impacted soil were removed 
circa 1994.  A soil sample for laboratory analysis was collected from a boring advanced in this area, at 
depths where evidence of petroleum impacted soil was observed. 
 
Fuss & O’Neill returned to this area of the property during its 2022-2023 investigation activities.  A soil 
boring was advanced at the approximate location of OTO’s soil boring B-9, where the reportable release 
conditions were identified.  Additional borings were advanced in lateral directions surrounding B-9 to 
evaluate the extent of the impact in both soil and groundwater, and whether or not contaminant levels 
increased moving away from the initial release area.  Fuss & O’Neill collected soil samples for lab 
analysis from locations and depth intervals exhibiting relatively high levels of impact, considering PID 
screening results and olfactory evidence.  Where no evidence of release was observed, soil samples were 
collected just above the water table, given that the release in question is a light NAPL and contaminants 
would be expected to concentrate at the soil-groundwater interface.  Lastly, monitoring well MW-9 was 
installed at the location of highest observed impact. 
 
In summary, the analytical data presented herein correspond to samples collected from locations 
exhibiting relatively high magnitude evidence of petroleum impacts.  And, in an effort to characterize the 
extent of the release, soil samples surrounding the identified release area were collected for laboratory 
analysis.  Therefore, the dataset associated with this Phase I ISI is considered appropriately 
representative of the release conditions.      
 

5 Conclusions 
Fuss & O'Neill performed environmental site assessment activities at the property located at 66 Leverett 
Road in Shutesbury, Massachusetts. Fuss & O’Neill has developed the following conclusions with regard 
to the Disposal Site: 

 

 RTN 1-21489 was assigned on January 31, 2022 due to the presence of VPHs in on-site soil. 
This condition was identified in September 2021 during the limited soil assessment conducted 
by OTO.  

 The release source for RTN 1-21489 appears to be related to impacted soils and groundwater 
left in place following the removal of a gasoline UST from the disposal site in 1994 under the 
direction of the IRP. 
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 Due to a lack of occupied buildings in the area of the Disposal Site, VOCs and vapor intrusion 
conditions are not considered ongoing risk pathways at the Disposal Site. 

 Soil data collected during the November 2022 Fuss & O’Neill soil investigation did not replicate 
the reportable concentration of a VPH Range in soil boring B-9 that was discovered during 
OTO’s 2021 investigation and triggered the 120-day reportable condition. However, petroleum-
related compounds were detected at levels exceeding background conditions at several soil 
borings in the vicinity of OTO soil boring B-9 which would indicate petroleum-related 
subsurface impacts in soil remain.  

 Soil screening and analytical data from the source area (observed to be between Fuss & O’Neill 
soil borings B-9R and B-13) appear to show that petroleum-impacted soil generally exists at 
depths ranging from 7 to 14 ft bgs. Additionally, soil data in the four lateral directions from the 
source area, appear to show that petroleum impacts in soil are localized and do not extend more 
than ~25 ft from the area around soil borings B-9R and B-13.  

 Multiple exceedances of applicable GW-1 Method 1 Standards in groundwater for select EPH 
Ranges and Target PAHs and VPH Ranges and Target VOCs indicate that petroleum-related 
groundwater impacts exist in the vicinity of the historical UST at levels exceeding risk-based 
MassDEP criteria. While Thallium also exceeded the applicable GW-1 Method 1 Standard, it is 
not generally a contaminant of concern related to a petroleum release. Thallium can naturally 
occur in groundwater at elevated levels due to the presence of higher thallium content in certain 
soil. 

 No imminent hazards, conditions of substantial release migration, critical exposure pathways, or 
other triggers for an IRA have been identified at this time. 

 
Because a condition of No Significant Risk has not been documented in soil or groundwater, a 
Permanent Solution has not been achieved at the Disposal Site at this time. Based on the conditions 
summarized above, a Tier I Classification is appropriate for the Disposal Site under current conditions.  
 
Additional response actions will be performed to address the ongoing soil condition, prior to the 
submission of a Permanent Solution Statement. Generally, it is anticipated that Release Abatement 
Measure (RAM) involving the excavation and off-site disposal of petroleum-impacted soils will be 
performed at a later date to address soil conditions which appear to be degrading groundwater quality. 
Additionally, it is anticipated that periodic groundwater monitoring in the vicinity of the Disposal Site 
will continue to assess groundwater conditions.  Future groundwater monitoring may include installation 
of additional monitoring wells to further assess the nature and extent of the release. A conceptual Phase 
II Scope of Work is included with this transmittal, provided as Appendix E. 
 
As noted above, it is the opinion of the Town of Shutesbury, that this Disposal Site qualifies under the 
DOD definition of a FUDS, and therefore the DOD should be responsible for  response actions related 
to this condition moving forward. Communication with the DOD regarding this matter is ongoing. The 
Town of Shutesbury will continue to ensure that regulatory compliance is maintained at the Disposal 
Site while this matter is ongoing. 
 
A Tier I Classification is being concurrently filed with the MassDEP. Public notice, including letters to 
the Chief Municipal Officer and Chair of the Board of Health, and legal notices describing the 
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applicability of the Tier I Classification, have been attached as Appendix F and will be distributed and/or 
published as required per 310 CMR 40.1402. 
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Tables 
 
 



Sample Location B-9R B-13 B-14 B-15 B-16 B-17
Sample Depth (ft bgs) 10 - 12 9 - 11 10.5 - 12.5 7 - 9 11 - 13 11 - 13

Sample ID 1701221111-01 1701221111-02 1701221111-05 1701221111-06 1701221111-07 1701221111-08
EPHs and Target PAHs (MassDEP methodology)
Naphthalene mg/kg ND<0.37 0.6 ND<0.35 ND<0.36 ND<0.36 ND<0.36 4 500
2-Methylnaphthalene mg/kg ND<0.37 0.47 ND<0.35 ND<0.36 ND<0.36 ND<0.36 0.7 300
Phenanthrene mg/kg ND<0.37 ND<0.36 ND<0.35 ND<0.36 ND<0.36 ND<0.36 10 500
Acenaphthene mg/kg ND<0.37 ND<0.36 ND<0.35 ND<0.36 ND<0.36 ND<0.36 4 1,000
Acenaphthylene mg/kg ND<0.37 ND<0.36 ND<0.35 ND<0.36 ND<0.36 ND<0.36 1 10
Fluorene mg/kg ND<0.37 ND<0.36 ND<0.35 ND<0.36 ND<0.36 ND<0.36 1,000 1,000
Anthracene mg/kg ND<0.37 ND<0.36 ND<0.35 ND<0.36 ND<0.36 ND<0.36 1,000 1,000
Fluoranthene mg/kg ND<0.37 ND<0.36 ND<0.35 ND<0.36 ND<0.36 ND<0.36 1,000 1,000
Pyrene mg/kg ND<0.37 ND<0.36 ND<0.35 ND<0.36 ND<0.36 ND<0.36 1,000 1,000
Benzo(a)anthracene mg/kg ND<0.37 ND<0.36 ND<0.35 ND<0.36 ND<0.36 ND<0.36 7 7
Chrysene mg/kg ND<0.37 ND<0.36 ND<0.35 ND<0.36 ND<0.36 ND<0.36 70 70
Benzo(b)fluoranthene mg/kg ND<0.37 ND<0.36 ND<0.35 ND<0.36 ND<0.36 ND<0.36 7 7
Benzo(k)fluoranthene mg/kg ND<0.37 ND<0.36 ND<0.35 ND<0.36 ND<0.36 ND<0.36 70 70
Benzo(a)pyrene mg/kg ND<0.37 ND<0.36 ND<0.35 ND<0.36 ND<0.36 ND<0.36 2 2
Indeno(1,2,3-cd)pyrene mg/kg ND<0.37 ND<0.36 ND<0.35 ND<0.36 ND<0.36 ND<0.36 7 7
Dibenz(a,h)anthracene mg/kg ND<0.37 ND<0.36 ND<0.35 ND<0.36 ND<0.36 ND<0.36 0.7 0.7
Benzo(g,h,i)perylene mg/kg ND<0.37 ND<0.36 ND<0.35 ND<0.36 ND<0.36 ND<0.36 1,000 1,000
C9-C18 Aliphatic Hydrocarbons mg/kg ND<15.0 15.2 ND<14.3 ND<14.5 ND<14.3 ND<14.4 1,000 1,000
C19-C36 Aliphatic Hydrocarbons mg/kg ND<15.0 ND<14.4 ND<14.3 ND<14.5 ND<14.3 ND<14.4 3,000 3,000
C11-C22 Aromatic Hydrocarbons mg/kg ND<7.55 8.95 ND<14.3 9.11 ND<7.19 ND<7.22 1,000 1,000
Total Metals (USEPA method 6010)
Lead mg/kg 3.92 2.10 2.83 1.49 1.58 1.48 200 200
VPHs and Target VOCs (MassDEP methodology)
Benzene mg/kg ND<0.3 ND<0.3 ND<0.3 ND<0.3 ND<0.2 ND<0.3 2 40
Ethylbenzene mg/kg ND<0.3 ND<0.3 0.9 ND<0.3 ND<0.2 ND<0.3 40 500
Methyl t-butyl ether (MTBE) mg/kg ND<0.06 ND<0.06 ND<0.05 ND<0.05 ND<0.05 ND<0.05 0.1 100
Naphthalene mg/kg ND<0.6 ND<0.6 ND<0.5 ND<0.5 ND<0.5 ND<0.5 4 500
Toluene mg/kg ND<0.3 ND<0.3 ND<0.3 ND<0.3 ND<0.2 ND<0.3 30 500
m&p-Xylene mg/kg ND<0.6 ND<0.6 1.4 ND<0.5 ND<0.5 ND<0.5 400 500
o-Xylene mg/kg ND<0.6 ND<0.6 ND<0.5 ND<0.5 ND<0.5 ND<0.5 400 500
Total xylenes mg/kg ND<0.6 ND<0.6 1.4 ND<0.5 ND<0.5 ND<0.5 400 500
C5-C8 Aliphatic Hydrocarbons mg/kg 9.0 22.5 76.1 ND<5.1 ND<4.9 ND<5.0 100 100
C9-C12 Aliphatic Hydrocarbons mg/kg 75.2 73.4 125 ND<5.1 ND<4.9 8.7 1,000 1,000
C9-C10 Aromatic Hydrocarbons mg/kg 14.9 21.4 33.9 ND<5.1 ND<4.9 ND<5.0 100 100

Created By: CO
Checked By: MK

NOTES:

MassDEP: Massachusetts Department of Environmental Protection EPHs: Extractable Petroleum Hydrocarbons
USEPA: United States Environmental Protection Agency PAHs: Polycyclic Aliphatic Hydrocarbons
CAM: Compendium of Analytical Methods VPHs: Volatile Petroleum Hydrocarbons
mg/kg: milligrams per killogram VOCs: Volatile Organic Compounds
ND: Not Detected above reporting limit Results in shaded, bold, and italics meet or exceed one or more applicable Method 1 Cleanup Standards

MassDEP Method 1 Soil Standards

Table 4
Summary of Soil Quality Data and Objectives

Shutesbury Library Ph II
Shutesbury, Massachusetts

Samples Collected November 11, 2022

S-1/GW-1 S-1/GW-3



Sample Location MW-9
Sample ID 1701221202-01

Screened Interval 10 - 20 feet
EPHs and Target PAH (MassDEP methodology)
Naphthalene ug/l 101 140 20,000
2-Methylnaphthalene ug/l 23 10 20,000
Phenanthrene ug/l ND<1.0 40 10,000
Acenaphthene ug/l ND<5.0 20 10,000
Acenaphthylene ug/l ND<1.0 30 40
Fluorene ug/l ND<5.0 30 40
Anthracene ug/l ND<5.0 60 30
Fluoranthene ug/l ND<5.0 90 200
Pyrene ug/l ND<5.0 60 20
Benzo(a)anthracene ug/l ND<1.0 1 1,000
Chrysene ug/l ND<2.0 2 70
Benzo(b)fluoranthene ug/l ND<1.0 1 400
Benzo(k)fluoranthene ug/l ND<1.0 1 100
Benzo(a)pyrene ug/l ND<0.2 0.2 500
Indeno(1,2,3-cd)pyrene ug/l ND<0.5 0.5 100
Dibenz(a,h)anthracene ug/l ND<0.5 0.5 40
Benzo(g,h,i)perylene ug/l ND<5.0 50 20
C9-C18 Aliphatic Hydrocarbons ug/l 739 700 50,000
C19-C36 Aliphatic Hydrocarbons ug/l ND<200 14,000 50,000
C11-C22 Aromatic Hydrocarbons ug/l 234 200 5,000
CAM 14 Metals; Total Metals (USEPA methods 6010/7470)
Antimony mg/l ND<0.005 0.006 8
Arsenic mg/l ND<0.01 0.01 0.9
Barium mg/l ND<0.005 2 50
Beryllium mg/l ND<0.005 0.004 0.2
Cadmium mg/l ND<0.005 0.005 0.004
Chromium mg/l ND<0.005 0.1 0.3
Lead mg/l ND<0.005 0.015 0.01
Nickel mg/l 0.006 0.1 0.2
Selenium mg/l ND<0.01 0.05 0.1
Silver mg/l ND<0.005 0.1 0.007
Vanadium mg/l ND<0.005 0.03 4
Zinc mg/l 0.022 5 0.9
Thallium mg/l 0.01 0.002 3
Mercury mg/l ND<0.0005 0.002 0.02
VPHs and Target VOCs (MassDEP methodology)
Benzene ug/l ND<5.0 5 10,000
Ethylbenzene ug/l 985 700 5,000
Methyl t-butyl ether (MTBE) ug/l ND<10.0 70 50,000
Naphthalene ug/l 161 140 20,000
Toluene ug/l 933 1,000 40,000
m&p-Xylene ug/l 2,000 10,000 5,000
o-Xylene ug/l 770 10,000 5,000
Total xylenes ug/l 2,770 10,000 5,000
C5-C8 Aliphatic Hydrocarbons ug/l 10,900 300 50,000
C9-C12 Aliphatic Hydrocarbons ug/l 29,500 700 50,000
C9-C10 Aromatic Hydrocarbons ug/l 3,420 200 50,000

Created By: CO
NOTES: Checked By: MK
MassDEP: Massachusetts Department of Environmental Protection EPHs: Extractable Petroleum Hydrocarbons
USEPA: United States Environmental Protection Agency PAHs: Polycyclic Aliphatic Hydrocarbons
CAM: Compendium of Analytical Methods VPHs: Volatile Petroleum Hydrocarbons
mg/l: milligrams per liter VOCs: Volatile Organic Compounds
ug/l: micrograms per liter Results in shaded, bold, and italics meet or exceed one or more applicable Method 1 Cleanup Standards
ND: Not Detected above reporting limit

Table 6
Summary of Groundwater Quality Data and Objectives

Shutesbury Library Limited Ph II Subsurface Investigation
Shutesbury, Massachusetts

Sample Collected December 2, 2022

GW-1 GW-3

MassDEP Method 1 Groundwater Standards 



Date Measured
Depth to Water 

(feet below PVC)
Groundwater Elevation

(feet)

12/2/2022 13.98 1173.79
PVC Elev = 1187.77 1/11/2023 10.16 1177.61

12/2/2022 NM NM
PVC Elev = 1187.93 1/11/2023 6.55 1181.38

12/2/2022 NM NM
PVC Elev = 1187.84 1/11/2023 7.76 1180.08

12/2/2022 NM NM
PVC Elev = 1188.00 1/11/2023 7.95 1180.05

12/2/2022 NM NM
PVC Elev = 1187.97 1/11/2023 10.37 1177.60

Created By: CJO
Reviewed By: MK

Notes: 

PVC: top of PVC well casing; ground elevation
NM: Not Measured: well not yet constructed

PVC elevations were calculated based on surveyed elevations and measured casing and PVC heights

MW-14

Table 8
Summary of Groundwater Elevations

December 2022 - January 2023

Shutesbury, Massachusetts
66 Leverett Road

Location ID

MW-09

MW-12

MW-13

MW-10
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MassDEP BWSC Site Assessment Map 
  



MassDEP - Bureau of Waste Site Cleanup
Phase 1 Site Assessment Map: 500 feet & 0.5 Mile Radii

Site Information:
66 LEVERETT ROAD
66 LEVERETT ROAD SHUTESBURY, MA

NAD83 UTM Meters:
4702721mN , 712494mE (Zone: 18)
January 5, 2023

The information shown is the best available at the
date of printing. However, it may be incomplete. The
responsible party and LSP are ultimately responsible
for ascertaining the true conditions surrounding the
site. Metadata for data layers shown on this map can
be found at:
https://www.mass.gov/orgs/massgis-bureau-of-
geographic-information.

500 m
1000 ft

https://www.mass.gov/orgs/massgis-bureau-of-geographic-information


 
 

F:\P2009\1032\A22\Deliverables\Report\Phase I ISI and Tier Classification\Ph I ISI & Tier I Class - rev.docx 

RTN 1-21489 

Appendix B 
 

Reference Documents for Site History 
  



The EDR Aerial Photo Decade Package

66 Leverett Road

66 Leverett Road

Shutesbury, MA 01072

Inquiry Number:

January 11, 2023

7221882.8

6 Armstrong Road, 4th floor
Shelton, CT 06484
Toll Free: 800.352.0050
www.edrnet.com



2018 1"=500' Flight Year: 2018 USDA/NAIP

2014 1"=500' Flight Year: 2014 USDA/NAIP

2010 1"=500' Flight Year: 2010 USDA/NAIP

2006 1"=500' Flight Year: 2006 USDA/NAIP

1997 1"=500' Flight Date: April 30, 1997 USGS

1992 1"=500' Acquisition Date: April 28, 1992 USGS/DOQQ

1987 1"=500' Flight Date: May 13, 1987 USGS

1981 1"=500' Flight Date: April 07, 1981 USGS

1975 1"=500' Flight Date: October 28, 1975 USGS

1972 1"=500' Flight Date: April 26, 1972 USGS

1962 1"=500' Flight Date: April 28, 1962 USGS

1960 1"=500' Flight Date: May 01, 1960 USGS

1951 1"=500' Flight Date: September 26, 1951 USDA

1938 1"=500' Flight Date: November 16, 1938 USGS

EDR Aerial Photo Decade Package 01/11/23

66 Leverett Road

Site Name: Client Name:

Fuss & O'Neill
66 Leverett Road 317 Iron Horse Way
Shutesbury, MA 01072 Providence, RI 02908
EDR Inquiry # 7221882.8 Contact: Clifford Otis

Environmental Data Resources, Inc. (EDR) Aerial Photo Decade Package is a screening tool designed to assist
environmental professionals in evaluating potential liability on a target property resulting from past activities. EDR’s
professional researchers provide digitally reproduced historical aerial photographs, and when available, provide one photo
per decade.

Search Results:

Year Scale Details Source

When delivered electronically by EDR, the aerial photo images included with this report are for ONE TIME USE
ONLY. Further reproduction of these aerial photo images is prohibited without permission from EDR. For more
information contact your EDR Account Executive.

Disclaimer - Copyright and Trademark Notice

Copyright 2023 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, LLC or its affiliates. All other trademarks used herein
are the property of their respective owners.

7221882 8- page 2

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, LLC.  It cannot
be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources.  This Report is provided on an
“AS IS”, “AS AVAILABLE” basis.   NO WARRANTY EXPRESS OR IMPLIED IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT.
ENVIRONMENTAL DATA RESOURCES, LLC AND ITS SUBSIDIARIES, AFFILIATES AND THIRD PARTY SUPPLIERS DISCLAIM ALL WARRANTIES, OF ANY
KIND OR NATURE, EXPRESS OR IMPLIED, ARISING OUT OF OR RELATED TO THIS REPORT OR ANY OF THE DATA AND INFORMATION PROVIDED IN
THIS REPORT, INCLUDING WITHOUT LIMITATION, ANY WARRANTIES REGARDING ACCURACY, QUALITY, CORRECTNESS, COMPLETENESS,
COMPREHENSIVENESS, SUITABILITY, MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE, NON-INFRINGEMENT,
MISAPPROPRIATION, OR OTHERWISE. ALL RISK IS ASSUMED BY THE USER.  IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, LLC OR ITS
SUBSIDIARIES, AFFILIATES OR THIRD PARTY SUPPLIERS BE LIABLE TO ANYONE FOR ANY DIRECT, INCIDENTAL, INDIRECT, SPECIAL,
CONSEQUENTIAL OR OTHER DAMAGES OF ANY TYPE OR KIND (INCLUDING BUT NOT LIMITED TO LOSS OF PROFITS, LOSS OF USE, OR LOSS OF
DATA), ARISING OUT OF OR IN ANY WAY CONNECTED WITH THIS REPORT OR ANY OF THE DATA AND INFORMATION PROVIDED IN THIS REPORT.
Any analyses, estimates, ratings, environmental risk levels, or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to
provide, nor should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property.  Only an assessment
performed by a qualified environmental professional can provide findings, opinions or conclusions regarding the environmental risk or conditions in, on or at any
property.



7221882.8

2018

= 500'



7221882.8

2014

= 500'



7221882.8

2010

= 500'



7221882.8

2006

= 500'



7221882.8

1997

= 500'

Subject boundary not shown because it exceeds image extent or image is not georeferenced.



7221882.8

1992

= 500'



7221882.8

1987

= 500'

Subject boundary not shown because it exceeds image extent or image is not georeferenced.



7221882.8

1981

= 500'

Subject boundary not shown because it exceeds image extent or image is not georeferenced.
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1975

= 500'
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= 500'
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EDR Historical Topo Map Report

Inquiry Number:

6 Armstrong Road, 4th floor 
Shelton, CT 06484
Toll Free: 800.352.0050 
www.edrnet.com

with QuadMatch™

66 Leverett Road

66 Leverett Road

Shutesbury, MA 01072

January 10, 2023

7221882.4



EDR Historical Topo Map Report 

EDR Inquiry # 

Search Results:

P.O.#
Project:

Maps Provided:

Disclaimer - Copyright and Trademark Notice

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, LLC or its affiliates. All other trademarks used herein 
are the property of their respective owners.

page-

Coordinates:

Latitude: 
Longitude: 
UTM Zone: 
UTM X Meters: 
UTM Y Meters: 
Elevation:

Contact:

Site Name: Client Name:

2018

2015

2012

1990

1979

1975

1964

1950

1943

1942

1908

1893

1890

01/10/23

66 Leverett Road Fuss & O'Neill
66 Leverett Road 317 Iron Horse Way
Shutesbury, MA 01072 Providence, RI 02908

7221882.4 Clifford Otis

EDR Topographic Map Library has been searched by EDR and maps covering the target property location as provided by
Fuss & O'Neill were identified for the years listed below. EDR’s Historical Topo Map Report is designed to assist
professionals in evaluating potential liability on a target property resulting from past activities. EDRs Historical Topo Map
Report includes a search of a collection of public and private color historical topographic maps, dating back to the late
1800s.

20091032.A22 42.447711 42° 26' 52" North

Shutesbury Library -72.416233 -72° 24' 58" West
Zone 18 North
712481.47
4702721.66
1191.00' above sea level

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, LLC.  It cannot
be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources.  This Report is provided on an
“AS IS”, “AS AVAILABLE” basis.   NO WARRANTY EXPRESS OR IMPLIED IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT.
ENVIRONMENTAL DATA RESOURCES, LLC AND ITS SUBSIDIARIES, AFFILIATES AND THIRD PARTY SUPPLIERS DISCLAIM ALL WARRANTIES, OF ANY
KIND OR NATURE, EXPRESS OR IMPLIED, ARISING OUT OF OR RELATED TO THIS REPORT OR ANY OF THE DATA AND INFORMATION PROVIDED IN
THIS REPORT, INCLUDING WITHOUT LIMITATION, ANY WARRANTIES REGARDING ACCURACY, QUALITY, CORRECTNESS, COMPLETENESS,
COMPREHENSIVENESS, SUITABILITY, MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE, NON-INFRINGEMENT,
MISAPPROPRIATION, OR OTHERWISE. ALL RISK IS ASSUMED BY THE USER.  IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, LLC OR ITS
SUBSIDIARIES, AFFILIATES OR THIRD PARTY SUPPLIERS BE LIABLE TO ANYONE FOR ANY DIRECT, INCIDENTAL, INDIRECT, SPECIAL,
CONSEQUENTIAL OR OTHER DAMAGES OF ANY TYPE OR KIND (INCLUDING BUT NOT LIMITED TO LOSS OF PROFITS, LOSS OF USE, OR LOSS OF
DATA), ARISING OUT OF OR IN ANY WAY CONNECTED WITH THIS REPORT OR ANY OF THE DATA AND INFORMATION PROVIDED IN THIS REPORT.
Any analyses, estimates, ratings, environmental risk levels, or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to
provide, nor should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property.  Only an assessment
performed by a qualified environmental professional can provide findings, opinions or conclusions regarding the environmental risk or conditions in, on or at any
property.
Copyright 2023 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

7221882 4 2



page

Topo Sheet Key
This EDR Topo Map Report is based upon the following USGS topographic map sheets.

-

2018 Source Sheets

2018
Shutesbury

7.5-minute, 24000

2015 Source Sheets

2015
Shutesbury

7.5-minute, 24000

2012 Source Sheets

2012
Shutesbury

7.5-minute, 24000

1990 Source Sheets

1990
Shutesbury

7.5-minute, 25000
Aerial Photo Revised 1981

7221882 4 3
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Topo Sheet Key
This EDR Topo Map Report is based upon the following USGS topographic map sheets.

-

1979 Source Sheets

1979
Shutesbury

7.5-minute, 25000
Aerial Photo Revised 1975

1975 Source Sheets

1975
Shutesbury

7.5-minute, 25000
Aerial Photo Revised 1975

1964 Source Sheets

1964
Shutesbury

7.5-minute, 24000

1950 Source Sheets

1950
Shutesbury

7.5-minute, 24000

7221882 4 4
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Topo Sheet Key
This EDR Topo Map Report is based upon the following USGS topographic map sheets.

-

1943 Source Sheets

1943
Shutesbury

7.5-minute, 31680

1942 Source Sheets

1942
Shutesbury

7.5-minute, 31680
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J2060-02-01 
October 5, 2021 

Town of Shutesbury 
MN Spear Memorial Library 
P.O. Box 276 
Shutesbury, Massachusetts 01072 

Attn: Ms. Mary Anne Antonellis, Library Director 

Re: Limited Subsurface Assessment 
66 Leverett Road, Parcel O-32
Shutesbury, Massachusetts

Dear Ms. Antonellis: 

On behalf of the Town of Shutesbury, O’Reilly, Talbot & Okun Associates, Inc. (OTO) 
is pleased to provide the results of our limited subsurface assessment at the above 
referenced property (the Site).  Our assessment was performed in general accordance 
with our proposal for environmental services to the Town of Shutesbury dated August 
30, 2021. This report is subject to the Limitations in Appendix A.   

BACKGROUND 

The subject Site consists of one 21.2-acre parcel of land owned by the Town of 
Shutesbury (parcel ID# O-32).  It is OTO’s understanding that the northern portion of 
the Site is being considered for the construction of a new town library.  Existing 
groundwater well MW-2D was installed on the property in 2014 by Cushing & Sons, 
Inc. on behalf of the Town. This well is a bedrock monitoring well drilled to 
approximately 100 feet below the ground surface (open-borehole) with a 6-
inch diameter steel casing sticking up above the ground surface.  The Town is 
assessing whether groundwater from this well might be a suitable future source of 
drinking water.  

The northern portion of the property formerly contained a residence and detached 
garage building which have been demolished by the Town.  The Town also recently 
removed areas of debris and common trash left on the northern portion of property by 
others.  The southern portion of the Site is wooded with some overgrown trails.  The 
southern portion was historically used by the Air Force for a terminal very high 
frequency omni-directional range (TVOR) facility, a type of short-range radio 
navigation system for aircraft. 

For OTO’s review, the Town of Shutesbury provided copies of an Updated 
Environmental Transaction Screen by Fuss & O’Neill, dated December 29, 2010, a 
prior Environmental Transaction Screen by Fuss & O’Neill, dated July 14, 2010, a 
Release Retraction Documentation letter for Release Tracking Number (RTN) 1-
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18707 prepared by Cold Spring Environmental Consultants, Inc, dated May 30, 2012, 
and monitoring well completion reports from 2014 by Cushing & Sons, Inc.  There is 
no mention of the former TVOR facility in the documents provided to OTO.   
 
Based on limited information available on the U.S. Army Corps of Engineers website1,  
the former TVOR facility was known as the Westover Remote Site under the federal 
Formerly Used Defense Sites (FUDS) Program.  The United States leased the Site 
along with leaseholds/purchase on other surrounding land in 1957. The Air Force 
constructed a circular concrete TVOR pad with tower and an Emergency Power Unit 
Shelter (4’x8’) at the site and an associated underground fuel storage tank. Thirty-five 
wooden posts in a 100-foot radius around the TVOR pad were constructed to be used 
in conjunction with the TVOR facility to affect the transmission. The Air Force used the 
site until 1967; the leaseholds apparently were not extended beyond June 1967.  In 
1992, the Department of Defense Installation Restoration Program (IRP) 
recommended to remove one 275-gallon underground storage tank (UST), contents, 
piping and any contaminated soil.  Soil sampling throughout the site was also 
recommended.  By August 1995, it appears that approximately 100 tons of 
hydrocarbon contaminated soil was removed, and test pits were conducted. It is 
unknown whether the UST was removed from the property. 

The MassDEP on-line Phase I Site Assessment Map of the vicinity is in Appendix B.  
A wetland area and hydraulic divide is mapped at the Site. Zone A surface water buffer 
areas are mapped to the east and south of the Site.  The Site is more than 500 feet 
from a public water supply line.  Therefore, for the purposes of groundwater and soil 
classification under the Massachusetts Contingency Plan, groundwater is classified as 
RCGW-1 and soil is classified as RCS-1.   
 
SITE VISIT  

On September 8, 2021, OTO walked the Site with the Shutesbury Town Manager and 
Library Director to select and pre-mark soil boring locations (B-1 through B-10) based 
on the following rational and former Site features: 
 

x B-1: former garage area; 
x B-2: outside storage area behind former garage ; 
x B-3: down-gradient of former garage and former garage UST; 
x B-4: proposed footprint of new library building; 
x B-5: proposed footprint of new library building; 
x B-6: proposed area for a new septic system leach field; 
x B-7: area of removed debris; 
x B-8: area of removed debris; 
x B-9: concrete pad for an unknown abandoned utility/feature; 
x B-10: area of removed debris and removed abandoned car. 

1 https://fudsportal.usace.army.mil/ems/ems/inventory/map/map?id=59569
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SOIL ASSESSMENT 

On September 16, 2021, Martin Geo/Environmental, LLC and OTO performed ten soil 
borings (B-1 through B-10) at the locations shown on the attached Figures with a 
direct-push drill rig. OTO logged the borings, field screened soil samples with a photo-
ionization detector (PID) and retained soil samples for laboratory analysis. Soil 
descriptions and field data is summarized within the boring logs in Appendix C.  
 
Soil samples were selected for laboratory analysis based on the location, depth, and 
field observations considering conceptual models for a release of oil or hazardous 
material to the environment. Samples were analyzed for volatile organic compounds 
(VOCs), polychlorinated biphenyls (PCBs), volatile and extractable petroleum 
hydrocarbons (VPH/EPH) by Con-Test, a Pace Analytical Laboratory, in East 
Longmeadow, Massachusetts.  Laboratory analytical reports are attached in Appendix 
D.  
 
No constituents of concern were detected above laboratory method reporting limits in 
soil samples analyzed from borings B-1 through B-8, and B-10.  VPH was detected in 
a soil sample collected from 8 to 10 feet below the ground surface at boring B-9, which 
was adjacent to a concrete pad.  The B-9 detections are summarized on Table 1 and 
compared against the reportable concentrations listed under 310 CMR 40.1600 of the 
Massachusetts Contingency Plan (MCP). As indicated the C5-C8 aliphatic 
hydrocarbon concentration of 100 mg/Kg is equal to the reportable concentration for 
RCS-1 classified soil.  
 
GROUNDWATER SAMPLING AND ANALYSIS 

On September 8, 2021, OTO collected a groundwater sample from monitoring well 
MW-2D. Groundwater was measured approximately 8 feet below the ground surface.    
Purging and sampling was performed using high-density polyethylene tubing 
connected to a down well pump.  The sample was preserved in laboratory provided 
glassware and submitted to Con-Test. Con-Test analyzed the sample for VOCs, per- 
and polyfluoroalkyl substances (PFAS), PCBs, total coliform bacteria, pH, color, 
turbidity, hardness, iron, manganese, sodium, nitrate and nitrite. The laboratory 
analytical report is included in Appendix D. A sampling record is in Appendix E.   
 
As indicated in the laboratory report, no VOCs, PFAS or PCBs were detected in the 
groundwater sample from MW-2D.  The groundwater sample was turbid with low levels 
of total coliform bacteria, iron, and manganese detected in the sample. 
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OPINIONS AND CONCLUSION 

No constituents of concern were detected in soil samples analyzed from borings B-1 
through B-8 in the vicinity of the proposed library project.  

Pursuant to 310 CMR 40.0315(3), the concentration of C5-C8 aliphatic hydrocarbons 
detected in soil at boring B-9 is a condition which requires release notification to 
MassDEP.  The hydrocarbon profile detected is consistent with impacts frequently 
associated with releases of gasoline.  Under the MCP at 310 CMR 40.0315, persons 
required to notify under 310 CMR 40.0331 shall inform MassDEP within 120 days after 
obtaining knowledge of a release to the environment indicated by the measurement of 
oil in soil in an amount equal to or greater than the applicable Reportable 
Concentration listed at 310 CMR 40.1600. We recommend providing notice to 
MassDEP on or before January 28, 2022, based on the date of receipt of the laboratory 
report.  Further assessment is warranted to evaluate the source, nature, and extent of 
the release detected at boring B-9.   
 
No VOCs, PFAS or PCBs were detected in the groundwater sample from well MW-
2D. Due to the low levels of total coliform bacteria, iron, turbidity, and manganese 
detected in the sample, further well development and/or treatment would be necessary 
for groundwater from this well to be suitable for drinking.  We recommend contacting 
a company that specializes in drinking water supply well installation, maintenance, and 
compliance.    
   
We appreciate the opportunity to assist you on this project.  Please contact us if you 
have any questions.   
 
Sincerely,   
O'Reilly, Talbot & Okun Associates, Inc. 
 
 
Erica L. Escobar    Mark E. O’Malley   
Staff Scientist     Project Manager 
 
 
 
Sabrina A. Moreau 
Project Manager, reviewer 
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FIGURES 
Table 1 Soil Analytical Results 
Table 2 Groundwater Analytical Results 
 
FIGURES 
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APPENDICES 
Appendix A Limitations 
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Appendix D Laboratory Analytical Report 
Appendix E Groundwater Sampling Record 
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Sample No.: B-9 Reportable
Depth (feet): 8-10' Conc.

Date Collected: 9/16/21 RCS-1
PID Reading (ppmv): 780 NA

VPH Fractions
C5-C8 Aliphatics ��� 100
C9-C12 Aliphatics 89 1,000
C9-C10 Aromatics 66 100
VPH Target Compounds
Benzene 0.3 2
Ethylbenzene 0.18 40
Methyl tert-butyl ether <0.085 0.1
Naphthalene 0.54 4
Toluene <0.085 30
Xylenes (total) 0.48 100
VOCs by 8260
n-Butylbenzene 1.2 NS
sec-Butylbenzene 0.28 NS
Isopropylbenzene 0.25 1,000
n-Propylbenzene 1.6 100
1,2,4-Trimethylbenzene 2.1 1,000
1,3,5-Trimethylbenzene 3.2 10

NOTES:
1. Concentrations in mg/kg (parts per million) on a dry weight basis.
2. "<" indicates not detected; value is sample-specific quantitation limit.
3. "RCS" = Reportable concentration from 310 CMR 40.1600.
4. "PID"=Photoionization detector soil headspace measurement in
5. Only analytes detected in at least one sample are shown;

refer to laboratory reports for full analyte listing.
6. Values shown in bold are equal to or exceed Reportable 

Concentrations. 

Volatile Petroleum Hydrocarbons (VPH) 
Concentrations in mg/kg

66 Leverett Road
Shutesbury, Massachusetts

Table 1
Soil Analytical Results

Page 1 of 1



MW-2D
Sample Date: 9/8/21
VOCs EPA 524.2 (ug/L) Not Detected --
PCBs SW-846 8082S (ug/L) Not Detected --
PFAS EPA 537.1 (ng/L) Not Detected --
SW-846 610D (mg/L) Metals Digestion
Iron 6.3 0.3
Manganese 0.11 0.05
Sodium 5.6 20
Hardness 20 --
EPA 300.0 (mg/L)
Chloride 1.2 250
Nitrate ND (0.10) 10
Nitrite ND (0.10) 1
SM 92238B - Colilert (MPN/100mL)
Total Coliform 3.1 Absent
E. Coli ND (1.0)
EPA 180.1 (NTU)
Turbidity 39 --
SM21-23 2120B (Color Units)
Apparent Color 75 15
SM21-23 4500 H B (pH Units)
pH 6.9 8.5

NOTES:
1.  "ND" indicates not detected; value is quantitation limit.
2.  "--" indicates no published value, compound specific or not applicable.
3. MCL/SMCL = Massachusetts Maximum Contaminant Level/Secondary Maximum Contamina
4. MA ORSG = Massachusetts Department of Environmental Protection Office of Research and
    Standards (ORS) Guidelines.   Updated in January 2020.   For reference only.   
5. Values shown in bold exceed the MCL/SMCL or ORSG.

MCL/SMCL MA 
ORSG

Sampling Location

Table 2
Summary of Groundwater Analytical Results

66 Leverett Road
Shutesbury, MA

Page 1 of 1
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LIMITATIONS

1. Our report does not present scientific certainties, but rather our professional 
opinions on the data obtained through our assessment. Our report was prepared for 
the exclusive benefit of our client and its mortgage lender. Reliance upon the report 
and its conclusions is not made to third parties or future property owners. We would 
be pleased to discuss extension of reliance to third parties through execution of a 
written contract with such parties.

2. The observations presented in this report were made under the conditions described 
herein. The conclusions presented in this report were based solely upon the 
services described in the report and not on scientific tasks or procedures beyond the 
scope of the project or the time and budgetary constraints imposed by the client. 
The work described in this report was carried out in accordance with the contract 
Terms and Conditions.

3. In preparing the report, O'Reilly, Talbot, Okun & Associates, Inc. relied on certain 
information provided by state and local officials and other parties referenced herein, 
and on information contained in prior site reports. Although there may have been 
some degree of overlap in the information provided by these sources, O'Reilly, 
Talbot, Okun & Associates, Inc. did not attempt to independently verify the accuracy 
or completeness of all information reviewed or received during the course of this 
assessment.

4. Observations were made of the site and of the structures on the site, as indicated 
within the report.  Where access to portions of the site or to structures on the site 
was unavailable or limited, we render no opinion as to the presence of hazardous 
materials or oil, or to the presence of indirect information relating to hazardous 
materials or oil in that portion of the site. In addition, we render no opinion as to the 
presence of hazardous materials or oil, where direct observations of portions of the 
site were obstructed by objects or coverings on or over these surfaces.

5. Unless otherwise specified in the Report, we did not perform testing or analyses to 
determine the presence or concentration of asbestos at the site or in the 
environment at the site.

6. The purpose of this Report was to assess the physical characteristics of the subject 
site with respect to the presence of hazardous material or oil in soil or groundwater 
at the site. No specific attempt was made to check on the compliance of present or 
past owners or operators of the site with federal, state, or local laws and regulations, 
environmental or otherwise.
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MassDEP - Bureau of Waste Site Cleanup
Phase 1 Site Assessment Map: 500 feet & 0.5 Mile Radii

Site Information:
 SHUTESBURY, MA

NAD83 UTM Meters:
4702718mN , 712465mE (Zone: 18)
September 29, 2021

The information shown is the best available at the
date of printing. However, it may be incomplete. The
responsible party and LSP are ultimately
responsible for ascertaining the true conditions
surrounding the site. Metadata for data layers
shown on this map can be found at:
https://www.mass.gov/orgs/massgis-bureau-of-
geographic-information.

MassDEP Phase 1 Site Assessment Map http://maps.massgis.state.ma.us/images/dep/mcp/mcp.htm

1 of 1 9/29/2021, 4:04 PM
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BLOWS/FOOT
(SPT N-Value)

0-4 Very soft
4-10 Soft

10-30 Medium Stiff
30-50 Stiff
>50 Very stiff

Hard

MATERIAL FRACTION SMALLEST 
Coarse DIAMETER

Fine None SILT
Coarse 1/4" (pencil) Clayey SILT
Medium 1/8" SILT & CLAY

Fine 1/16" CLAY & SILT
SILT/CLAY see adjacent table 1/32" Silty CLAY
COBBLES 1/64" CLAY

BOULDERS 

TERM % OF TOTAL
and 35-50%

some 20-35%
little 10-20%
trace 1-10%

PID: Soil screened for volatile organic compounds (VOCs) using a photoionization detector (PID) referenced to benzene in air. Readings in 
parts per million by volume.

Torvane: Undrained shear strength is estimated using an E285 Pocket Torvane (TV). Values in tons/ft2.
Penetrometer: Unconfined compressive strength is estimated using a Pocket Penetrometer (PP). Values in tons/ft2. 

SUMMARY OF THE BURMISTER SOIL CLASSIFICATION SYSTEM (MODIFIED)

RELATIVE DENSITY (of non-plastic soils) OR CONSISTENCY (of plastic soils)

STANDARD PENETRATION TEST (SPT)

1/4" to 3/4"
GRAVEL

15-30
>30

MATERIAL: (major constituent identified in CAPITAL letters)

COHESIONLESS SOILS COHESIVE SOILS

8-15

1/16" to 1/4"

Method: Samples were collected in accordance 
with ASTM D1586, using a 2" diameter split 
spoon sampler driven 24 inches. If samples were 
collected using direct push methodology 
(Geoprobe), SPTs were not performed and 
relative density/consistency were not reported.
N-Value: The number of blows with a 140 lb. 
hammer required to drive the sampler the middle 
12 inches.
WOR: Weight Of Rod (depth dependent)
WOH: Weight Of Hammer (140 lbs.)

*Based upon uncorrected field N-values

RQD: Rock Quality Designation is determined by measuring total length of pieces of core 4" or greater and dividing by the total length of the 
run, expressed as %. 100-90% excellent; 90-75% good; 75-50% fair; 50-25% poor; 25-0% very poor.

COMMON FIELD MEASUREMENTS

Wetted sample is rolled in hands to smallest possible 
diameter before breaking.

Very High
Cannot distinguish individual particles

SAND

3" to 6" in diameter
> 6" in diameter

Note: Boulders and cobbles are observed in test pits and/or auger cuttings. 

ORGANIC SILT: Typically gray to dark gray, often has strong H2S odor. May contain shells or shell fragments. Light weight.
Fibrous PEAT: Light weight, spongy, mostly visible organic matter, water squeezed readily from sample. Typically near top of layer.
Fine grained PEAT: Light weight, spongy, little visible organic matter, water squeezed from sample. Typically below fibrous peat.
DEBRIS: Detailed contents described in parentheses (wood, glass, ash, crushed brick, metal, etc.) 
BEDROCK: Underlying rock beneath loose soil, can be weathered (easily crushed) or competent (difficult to crush).

Fill: Material used to raise ground, can be engineered or non-engineered.

Varved clay: Fine-grained, post-glacial lake sediments characterized by alternating layers 
(or varves) of silt, sand and clay.

ADDITIONAL CONSTITUENTS 

BORING LOGS

COMMON TERMS
Glacial till: Very dense/hard, heterogeneous mixture of sand, silt, clay, sub-angular 
gravel. Deposited at base of glaciers, which covered all of New England.

IDENTITY

High

Non-plastic
Slight

PLASTICITY

Finest visible & distinguishable particles

3/4" to 3"

Low
Medium

GRAIN SIZE RANGE

1/64" to 1/16"

Dense
Very dense

COHESIVE SOILSCOHESIONLESS SOILS
BLOWS/FOOT CONSISTENCY
(SPT N-Value)

<2
2-4
4-8

 RELATIVE
 DENSITY
Very loose

Loose
Medium dense
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Phil
Adam
Direct Push
None

FIRST (ft) 5' Dual Tube Liner
LAST (ft) None
TIME (hr) N/A

DEPTH (ft) ELEV.

45/60 S-1 0.1
0-1

S-2 0.0
1-3

S-3 0.0
3-5

60/60 S-4
5-7

S-5
8-10

LOG OF BORING 

PROJECT 77 Leverett CONTRACTOR Martin Geo Environmental

START DATE 9/16/2021 DISTURBED SAMPLES HELPER CASE DIAMETER N/A

JOB NUMBER 2060-02-01 FINAL DEPTH (ft) DRILLING EQUIPMENT B-48 Track Mounted Rig
LOCATION Shutebury, MA SURFACE ELEV (ft) FOREMAN CASING

B-1

ENGINEER/SCIENTIST Erica Escobar WATER LEVEL ROD TYPE HAMMER DROP N/A
FINISH DATE 9/16/2021 UNDISTURBED SAMPLES BIT TYPE HAMMER WGT N/A

BORING 
LOCATION Former Garage

SAMPLER ROCK CORING INFORMATION
HAMMER TYPE TYPE N/A
HAMMER WGT/DROP SIZE N/A

DEPTH (ft)/
SAMPLES

SAMPLES
SAMPLE DESCRIPTION
(MODIFIED BURMISTER)

REMARKS/
WELL

CONSTRUCTION

PENETR.
RESIST.
(bl / 6 in)

REC.
(in)

TYPE/
NO.

 FIELD
TEST
DATA

PROFILE

Top 6" Dark brown, MEDIUM to COARSE SAND, some gravel, moist
Next 6" Brown, FINE to MEDIUM SAND, some coarse sand, moist
Bottom 33" Gray, FINE SAND, some clayand gravel, moist

5'
Top 20" Brown, MEDIUM to COARSE SAND, wet

 

Bottom 40" Gray, FINE SAND, some clay and gravel, wet

10'
End of Exploration at 10'

15'

20'

25'

B-1

Remarks:
PROJECT NO.

2060-02-01

LOG OF BORING
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Phil
Adam
Direct Push
None

FIRST (ft) 5' Dual Tube Liner
LAST (ft) None
TIME (hr) N/A

DEPTH (ft) ELEV.

40/60 S-1 0.0
0-1

S-2 0.0
1-3

S-3 0.0
3-5

60/60 S-4 0.1
5-7

S-5 0.1
8-10

60/60 S-6 0.3
10-12

S-7 0.1
13-15

B-2

Remarks:
PROJECT NO.

2060-02-01

LOG OF BORING

25'

20'

End of Exploration at 15'
15'

10'
Light brown, FINE SAND, some clay and silt, wet

 

Light brown, FINE SAND, some clay and silt, wet
5'

Top 3" Dark brown, FINE to MEDIUM SAND, some gravel, moist
Bottom 27" Light brown/gray, FINE SAND, some clay and silt, moist
Bottom 33" Gray, FINE SAND, some clay and gravel, moist

REMARKS/
WELL

CONSTRUCTION

PENETR.
RESIST.
(bl / 6 in)

REC.
(in)

TYPE/
NO.

 FIELD
TEST
DATA

PROFILE

BORING 
LOCATION

Rear of garage, outside storage of drums and 
Misc. items

SAMPLER ROCK CORING INFORMATION
HAMMER TYPE TYPE N/A
HAMMER WGT/DROP SIZE N/A

DEPTH (ft)/
SAMPLES

SAMPLES
SAMPLE DESCRIPTION
(MODIFIED BURMISTER)

ENGINEER/SCIENTIST Erica Escobar WATER LEVEL ROD TYPE HAMMER DROP N/A
FINISH DATE 9/16/2021 UNDISTURBED SAMPLES BIT TYPE HAMMER WGT N/A

LOG OF BORING B-2

PROJECT 77 Leverett CONTRACTOR Martin Geo Environmental

START DATE 9/16/2021 DISTURBED SAMPLES HELPER CASE DIAMETER N/A

JOB NUMBER 2060-02-01 FINAL DEPTH (ft) DRILLING EQUIPMENT B-48 Track Mounted Rig
LOCATION Shutebury, MA SURFACE ELEV (ft) FOREMAN CASING
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Phil
Adam
Direct Push
None

FIRST (ft) 5' Dual Tube Liner
LAST (ft) None
TIME (hr) N/A

DEPTH (ft) ELEV.

40/60 S-1 1.1
0-1

S-2 0.0
1-3

S-3 0.0
3-5

40/60 S-4 0.1
5-7

S-5 0.0
8-10

B-3

Remarks:
PROJECT NO.

2060-02-01

LOG OF BORING

25'

20'

15'

10'
End of Exploration at 10'

 

Top 6" Brown, COARSE SAND and GRAVEL, wet
Bottom 34" Light gray, FINE SAND, wet

5'

Top 5" Dark brown, COARSE SAND, trace gravel, moist
Bottom 35" Light brown/gray, FINE SAND, trace gravel, moist

REMARKS/
WELL

CONSTRUCTION

PENETR.
RESIST.
(bl / 6 in)

REC.
(in)

TYPE/
NO.

 FIELD
TEST
DATA

PROFILE

BORING 
LOCATION Former gasoline UST

SAMPLER ROCK CORING INFORMATION
HAMMER TYPE TYPE N/A
HAMMER WGT/DROP SIZE N/A

DEPTH (ft)/
SAMPLES

SAMPLES
SAMPLE DESCRIPTION
(MODIFIED BURMISTER)

ENGINEER/SCIENTIST Erica Escobar WATER LEVEL ROD TYPE HAMMER DROP N/A
FINISH DATE 9/16/2021 UNDISTURBED SAMPLES BIT TYPE HAMMER WGT N/A

LOG OF BORING B-3

PROJECT 77 Leverett CONTRACTOR Martin Geo Environmental

START DATE 9/16/2021 DISTURBED SAMPLES HELPER CASE DIAMETER N/A

JOB NUMBER 2060-02-01 FINAL DEPTH (ft) DRILLING EQUIPMENT B-48 Track Mounted Rig
LOCATION Shutebury, MA SURFACE ELEV (ft) FOREMAN CASING
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Phil
Adam
Direct Push
None

FIRST (ft) 5' Dual Tube Liner
LAST (ft) None
TIME (hr) N/A

DEPTH (ft) ELEV.

50/60 S-1 0.6
0-1

S-2 0.0
1-3

S-3 0.0
3-5

60/60 S-4 0.1
5-7

S-5 0.1
8-10

40/60 S-6 0.1
10-12

S-7 0.1
13-15

Remarks:
PROJECT NO.

2060-02-01

LOG OF BORING
B-4

25'

20'

15'
End of Exploration at 15'

10'
Top 20" Light brown, MEDIUM to COARSE SAND, wet
Bottom 20" Light brown/gray, FINE SAND, some clay and silt, wet

 

Top 10" Light brown, MEDIUM to COARSE SAND, moist
Bottom 60" Light brown, FINE SAND, some clay, wet

5'

Top 10" Dark brown, FINE to MEDIUM SAND, some organic, moist
Bottom 40" Light brown, FINE SAND, moist

REMARKS/
WELL

CONSTRUCTION

PENETR.
RESIST.
(bl / 6 in)

REC.
(in)

TYPE/
NO.

 FIELD
TEST
DATA

PROFILE

BORING 
LOCATION Proposed new Library

SAMPLER ROCK CORING INFORMATION
HAMMER TYPE TYPE N/A
HAMMER WGT/DROP SIZE N/A

DEPTH (ft)/
SAMPLES

SAMPLES
SAMPLE DESCRIPTION
(MODIFIED BURMISTER)

ENGINEER/SCIENTIST Erica Escobar WATER LEVEL ROD TYPE HAMMER DROP N/A
FINISH DATE 9/16/2021 UNDISTURBED SAMPLES BIT TYPE HAMMER WGT N/A

LOG OF BORING B-4

PROJECT 77 Leverett CONTRACTOR Martin Geo Environmental

START DATE 9/16/2021 DISTURBED SAMPLES HELPER CASE DIAMETER N/A

JOB NUMBER 2060-02-01 FINAL DEPTH (ft) DRILLING EQUIPMENT B-48 Track Mounted Rig
LOCATION Shutebury, MA SURFACE ELEV (ft) FOREMAN CASING
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Phil
Adam
Direct Push
None

FIRST (ft) 5' Dual Tube Liner
LAST (ft) None
TIME (hr) N/A

DEPTH (ft) ELEV.

45/60 S-1 4.7
0-1

S-2 0.3
1-3

S-3 0.5
3-5

60/60 S-4 0.0
5-7

S-5 0.0
8-10

30/60 S-6 0.0
10-12

S-7 0.0
13-15

LOG OF BORING B-5

PROJECT 77 Leverett CONTRACTOR Martin Geo Environmental

START DATE 9/16/2021 DISTURBED SAMPLES HELPER CASE DIAMETER N/A

JOB NUMBER 2060-02-01 FINAL DEPTH (ft) DRILLING EQUIPMENT B-48 Track Mounted Rig
LOCATION Shutebury, MA SURFACE ELEV (ft) FOREMAN CASING

ENGINEER/SCIENTIST Erica Escobar WATER LEVEL ROD TYPE HAMMER DROP N/A
FINISH DATE 9/16/2021 UNDISTURBED SAMPLES BIT TYPE HAMMER WGT N/A

REMARKS/
WELL

CONSTRUCTION

PENETR.
RESIST.
(bl / 6 in)

REC.
(in)

TYPE/
NO.

 FIELD
TEST
DATA

PROFILE

BORING 
LOCATION Proposed new Library

SAMPLER ROCK CORING INFORMATION
HAMMER TYPE TYPE N/A
HAMMER WGT/DROP SIZE N/A

Top 7" Brown, ORGANICS, moist
Next 5" Brown, MEDIUM SAND, moist
Bottom 33" Brown/Light gray, FINE to COARSE SAND, moist

DEPTH (ft)/
SAMPLES

SAMPLES
SAMPLE DESCRIPTION
(MODIFIED BURMISTER)

5'

 

Top 20" Brown/Light gray, FINE to COARSE SAND, wet
Bottom 40" Light gray, FINE SAND, some clay and silt, wet

10'
Light gray, FINE SAND, some clay and silt, wet

15'
End of Exploration at 15'

20'

25'

Remarks:
PROJECT NO.

2060-02-01

LOG OF BORING
B-5
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Phil
Adam
Direct Push
None

FIRST (ft) 5' Dual Tube Liner
LAST (ft) None
TIME (hr) N/A

DEPTH (ft) ELEV.

45/60 S-1 0.0
0-1

S-2 0.0
1-3

S-3 0.0
3-5

60/60 S-4 0.0
5-7

S-5 0.0
8-10

60/60 S-6 0.0
10-12

S-7 0.0
13-15

LOG OF BORING B-6

PROJECT 77 Leverett CONTRACTOR Martin Geo Environmental

START DATE 9/16/2021 DISTURBED SAMPLES HELPER CASE DIAMETER N/A

JOB NUMBER 2060-02-01 FINAL DEPTH (ft) DRILLING EQUIPMENT B-48 Track Mounted Rig
LOCATION Shutebury, MA SURFACE ELEV (ft) FOREMAN CASING

ENGINEER/SCIENTIST Erica Escobar WATER LEVEL ROD TYPE HAMMER DROP N/A
FINISH DATE 9/16/2021 UNDISTURBED SAMPLES BIT TYPE HAMMER WGT N/A

REMARKS/
WELL

CONSTRUCTION

PENETR.
RESIST.
(bl / 6 in)

REC.
(in)

TYPE/
NO.

 FIELD
TEST
DATA

PROFILE

BORING 
LOCATION Proposed new leach field

SAMPLER ROCK CORING INFORMATION
HAMMER TYPE TYPE N/A
HAMMER WGT/DROP SIZE N/A

Top 10" Brown, ORGANICS, moist
Next 8" Brown, FINE to COARSE SAND, little silt, moist
Bottom 27" Gray, MEDIUM to COARSE SAND, some clay and silt, wet

DEPTH (ft)/
SAMPLES

SAMPLES
SAMPLE DESCRIPTION
(MODIFIED BURMISTER)

5'

 

Top 10" Gray/brown, FINE to MEDIUM SAND, wet
Bottom 50" Gray, FINE to MEDIUM SAND, some silt and clay, wet

10'
Gray, FINE to MEDIUM SAND, some silt and clay, wet

15'
End of Exploration at 15'

20'

25'

Remarks:
PROJECT NO.

2060-02-01

LOG OF BORING
B-6
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Phil
Adam
Direct Push
None

FIRST (ft) 5' Dual Tube Liner
LAST (ft) None
TIME (hr) N/A

DEPTH (ft) ELEV.

40/60 S-1 6.8
0-1

S-2 0.4
1-3

S-3 0.1
3-5

60/60 S-4 0.1
5-7

S-5 0.1
8-10

60/60 S-6 0.1
10-12

S-7 0.1
13-15

LOG OF BORING B-7

PROJECT 77 Leverett CONTRACTOR Martin Geo Environmental

START DATE 9/16/2021 DISTURBED SAMPLES HELPER CASE DIAMETER N/A

JOB NUMBER 2060-02-01 FINAL DEPTH (ft) DRILLING EQUIPMENT B-48 Track Mounted Rig
LOCATION Shutebury, MA SURFACE ELEV (ft) FOREMAN CASING

ENGINEER/SCIENTIST Erica Escobar WATER LEVEL ROD TYPE HAMMER DROP N/A
FINISH DATE 9/16/2021 UNDISTURBED SAMPLES BIT TYPE HAMMER WGT N/A

REMARKS/
WELL

CONSTRUCTION

PENETR.
RESIST.
(bl / 6 in)

REC.
(in)

TYPE/
NO.

 FIELD
TEST
DATA

PROFILE

BORING 
LOCATION Former trash dump

SAMPLER ROCK CORING INFORMATION
HAMMER TYPE TYPE N/A
HAMMER WGT/DROP SIZE N/A

Top 3" Brown, ORGANICS, moist
Next 4" Brown, FINE to MEDIUM SAND, moist
Bottom 33" Light brown/gray, FINE to COARSE SAND, wet

DEPTH (ft)/
SAMPLES

SAMPLES
SAMPLE DESCRIPTION
(MODIFIED BURMISTER)

5'

 

Top 15" Light brown/gray, FINE to COARSE SAND, wet
Bottom 45" Light brown/gray, FINE to COARSE SAND, some clay and silt, wet

10'
Top 20" Light Brown/gray, FINE to MEDIUM SAND, wet
Bottom 40" Light brown/gray, FINE to COARSE SAND, some clay and silt, wet

15'
End of Exploration at 15'

20'

25'

Remarks:
PROJECT NO.

2060-02-01

LOG OF BORING
B-7
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Phil
Adam
Direct Push
None

FIRST (ft) 5' Dual Tube Liner
LAST (ft) None
TIME (hr) N/A

DEPTH (ft) ELEV.

45/60 S-1 0.8
0-1

S-2 0.7
1-3

S-3 0.4
3-5

55/60 S-4 0.0
5-7

S-5 0.0
8-10

50/60 S-6 0.0
10-12

S-7 0.0
13-15

LOG OF BORING B-8

PROJECT 77 Leverett CONTRACTOR Martin Geo Environmental

START DATE 9/16/2021 DISTURBED SAMPLES HELPER CASE DIAMETER N/A

JOB NUMBER 2060-02-01 FINAL DEPTH (ft) DRILLING EQUIPMENT B-48 Track Mounted Rig
LOCATION Shutebury, MA SURFACE ELEV (ft) FOREMAN CASING

ENGINEER/SCIENTIST Erica Escobar WATER LEVEL ROD TYPE HAMMER DROP N/A
FINISH DATE 9/16/2021 UNDISTURBED SAMPLES BIT TYPE HAMMER WGT N/A

REMARKS/
WELL

CONSTRUCTION

PENETR.
RESIST.
(bl / 6 in)

REC.
(in)

TYPE/
NO.

 FIELD
TEST
DATA

PROFILE

BORING 
LOCATION Former trash dump

SAMPLER ROCK CORING INFORMATION
HAMMER TYPE TYPE N/A
HAMMER WGT/DROP SIZE N/A

Top 15" Dark brown, MEDIUM SAND, some organics, moist
Next 5" Brown, MEDIUM to COARSE SAND, moist
Bottom 25" Light gray, FINE SAND, some silt and clay, moist

DEPTH (ft)/
SAMPLES

SAMPLES
SAMPLE DESCRIPTION
(MODIFIED BURMISTER)

5'

 

 Light gray, FINE SAND, some silt and clay, moist, wet

10'
 Light gray, FINE SAND, some silt and clay, wet

15'
End of Exploration at 15'

20'

25'

Remarks:
PROJECT NO.

2060-02-01

LOG OF BORING
B-8
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Phil
Adam
Direct Push
None

FIRST (ft) 5' Dual Tube Liner
LAST (ft) None
TIME (hr) N/A

DEPTH (ft) ELEV.

30/60 S-1 20.0
0-1

S-2 0.5
1-3

S-3 0.2
3-5

35/60 S-4 0.2
5-7

S-5 780
8-10

40/60 S-6 616
10-12

S-7 247
13-15

60/60 S-8 2.4
15-17

S-9 2.0
18-20

LOG OF BORING B-9

PROJECT 77 Leverett CONTRACTOR Martin Geo Environmental

START DATE 9/16/2021 DISTURBED SAMPLES HELPER CASE DIAMETER N/A

JOB NUMBER 2060-02-01 FINAL DEPTH (ft) DRILLING EQUIPMENT B-48 Track Mounted Rig
LOCATION Shutebury, MA SURFACE ELEV (ft) FOREMAN CASING

ENGINEER/SCIENTIST Erica Escobar WATER LEVEL ROD TYPE HAMMER DROP N/A
FINISH DATE 9/16/2021 UNDISTURBED SAMPLES BIT TYPE HAMMER WGT N/A

REMARKS/
WELL

CONSTRUCTION

PENETR.
RESIST.
(bl / 6 in)

REC.
(in)

TYPE/
NO.

 FIELD
TEST
DATA

PROFILE

BORING 
LOCATION Former transformer pad

SAMPLER ROCK CORING INFORMATION
HAMMER TYPE TYPE N/A
HAMMER WGT/DROP SIZE N/A

Top 3" Brown, MEDIUM to COARSE SAND, some gravel, trace organics, moist
Bottom 27" Brown, FINE SAND, some clay and silt, moist

DEPTH (ft)/
SAMPLES

SAMPLES
SAMPLE DESCRIPTION
(MODIFIED BURMISTER)

5'
Brown, FINE SAND, some clay and silt

10'
Brown, FINE SAND, some clay and silt, wet

15'
Brown, FINE SAND, some clay and silt, wet

20'
End of Exploration at 20'

Remarks:
PROJECT NO.

2060-02-01

LOG OF BORING
B-9

25'
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Phil
Adam
Direct Push
None

FIRST (ft) 5' Dual Tube Liner
LAST (ft) None
TIME (hr) N/A

DEPTH (ft) ELEV.

40/60 S-1 7.8
0-1

S-2 9.3
1-3

S-3 0.3
3-5

35/60 S-4 0.5
5-7

S-5 0.2
8-10

50/60 S-6 0.1
10-12

S-7 0.2
13-15

LOG OF BORING B-10

PROJECT 77 Leverett CONTRACTOR Martin Geo Environmental

START DATE 9/16/2021 DISTURBED SAMPLES HELPER CASE DIAMETER N/A

JOB NUMBER 2060-02-01 FINAL DEPTH (ft) DRILLING EQUIPMENT B-48 Track Mounted Rig
LOCATION Shutebury, MA SURFACE ELEV (ft) FOREMAN CASING

ENGINEER/SCIENTIST Erica Escobar WATER LEVEL ROD TYPE HAMMER DROP N/A
FINISH DATE 9/16/2021 UNDISTURBED SAMPLES BIT TYPE HAMMER WGT N/A

REMARKS/
WELL

CONSTRUCTION

PENETR.
RESIST.
(bl / 6 in)

REC.
(in)

TYPE/
NO.

 FIELD
TEST
DATA

PROFILE

BORING 
LOCATION Area where car was abandoned

SAMPLER ROCK CORING INFORMATION
HAMMER TYPE TYPE N/A
HAMMER WGT/DROP SIZE N/A

Top 10" ORGANICS
Next 6" Brown/orange, FINE to MEDIUM SAND, some silt, moist
Bottom 24" Light brown, FINE to MEDIUM SAND, some silt, wet

DEPTH (ft)/
SAMPLES

SAMPLES
SAMPLE DESCRIPTION
(MODIFIED BURMISTER)

5'

 

Light brown, FINE to MEDIUM SAND, some silt, trace boulders, wet

10'
Top 10" Light brown/gray, MEDIUM to COARSE SAND, wet
Bottom 40" Brown, FINE to MEDIUM SAND, some silt and clay, wet

15'
End of Exploration at 15'

20'

25'

Remarks:
PROJECT NO.

2060-02-01

LOG OF BORING
B-10
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+5 ���D� �<		<	��'!	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-�,�7;

+5 ���D� �<		<	��'!	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-		�7;

+5 ���D� �<		<	��'!	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	
	�7;

+5 ���D� �<		<	��'!	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	C	�7;

+5 ���D� �<		<	��'!	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	CD�7;

+5 ���D� �<		<	��'!	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	!C�7;

+5 ���D� �<		<	��'!	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,��7;

+5 ���D� �<		<	��'!	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,	�7;

+5 ���D� �<		<	��'!	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,D�7;

	�77$>�#�& A���"$��7( ��"$��7(�� * #& ���>?����

5����(�������(�"���7; �2�� �<		<	���'!	
�-!�
5����(�������(�"���7	; D��� �<		<	���'!	
�-!�
������(����-�-G���"��7; D	�� �<		<	���'!	
�-!�
������(����-�-G���"��7	; D
�C �<		<	���'!	
�-!�
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+5  �<		<	�C'C� 955��<:����� �<D<	��50$�0$4���1�	�)-)		����������

+5 �� �<		<	�C'C� 955��<:����� �<D<	��50$�0$4���1�	����"��(�(�"�

+5 �� �<		<	�C'C� 955��<:����� �<D<	��50$�0$4���1�	����"��(�(���"�

+5 �� �<		<	�C'C� 955��<:����� �<D<	��50$�0$4���1�	��"�(����"�

+5 �� �<		<	�C'C� 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B�"�(����"�

+5 �� �<		<	�C'C� 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B����"�

+5 �� �<		<	�C'C� 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B#� ���"�(�"�
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+5 �� �<		<	�C'C� 955��<:����� �<D<	��50$�0$4���1�	�6� ���"�(�"�

+5 �� �<		<	�C'C� 955��<:����� �<D<	��50$�0$4���1�	�6� ���"�

+5 �� �<		<	�C'C� 955��<:����� �<D<	��50$�0$4���1�	�/"��"�A�	�
-��B����"�

+5 �� �<		<	�C'C� 955��<:����� �<D<	��50$�0$4���1�	�	-���(��"��(�(���"�

+5 �� �<		<	�C'C� 955��<:����� �<D<	��50$�0$4���1�	�+��(�(���"�

+5 �� �<		<	�C'C� 955��<:����� �<D<	��50$�0$4���1�	�$(�"�"�(��"�

+5 �� �<		<	�C'C� 955��<:����� �<D<	��50$�0$4���1�	�$���"�

	�77$>�#�& A���"$��7( ��"$��7(�� * #& ���>?����

)(������������"��A)�5B ,��, �<		<	��C'C�C�-C�
�-����(�"���A��$B ,2�
 �<		<	��C'C�C�-C�
	-�����"��(�(���"� D��2 �<		<	��C'C�C�-C�
	-6� ������(�"�� 2��! �<		<	��C'C�C�-C�
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% #&
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�7�+�7�.��#6$.

�������6����'��-
	 �$�("6�$7 %�#�.�: +6�%(�&�:(�@�?��

+5 ���DD �<		<	�'�� �8��<:����� �<2<	�.-DC,�D�D	�C�������-�,�7;

+5 ���DD �<		<	�'�� �8��<:����� �<2<	�.-DC,�D�D	�C�������-		�7;

+5 ���DD �<		<	�'�� �8��<:����� �<2<	�.-DC,�D�D	�C�������-	
	�7;

+5 ���DD �<		<	�'�� �8��<:����� �<2<	�.-DC,�D�D	�C�������-	C	�7;

+5 ���DD �<		<	�'�� �8��<:����� �<2<	�.-DC,�D�D	�C�������-	CD�7;

+5 ���DD �<		<	�'�� �8��<:����� �<2<	�.-DC,�D�D	�C�������-	!C�7;

+5 ���DD �<		<	�'�� �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,��7;

+5 ���DD �<		<	�'�� �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,	�7;

+5 ���DD �<		<	�'�� �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,D�7;

	�77$>�#�& A���"$��7( ��"$��7(�� * #& ���>?����

5����(�������(�"���7; �,�C �<		<	��'��
�-!�
5����(�������(�"���7	; DD�� �<		<	��'��
�-!�
������(����-�-G���"��7; D�, �<		<	��'��
�-!�
������(����-�-G���"��7	; D
�� �<		<	��'��
�-!�
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+5  �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	�)�-)D�����(�����

+5  �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	�)�-)
,�����(�����

+5  �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	�>"��% �����)-)		����������

+5  �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	�)-)		����������

+5 �� �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	����"��(�(�"�

+5 �� �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	����"��(�(���"�

+5 �� �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	��"�(����"�

+5 �� �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B�"�(����"�

+5 �� �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B����"�

+5 �� �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B#� ���"�(�"�

+5 �� �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	���"K�A��(��B������"�

+5 �� �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B#� ���"�(�"�

+5 �� �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	�)(����"�

+5 �� �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	�5���"KA��(B�"�(����"�

+5 �� �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	�6� ���"�(�"�

+5 �� �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	�6� ���"�

+5 �� �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	�/"��"�A�	�
-��B����"�

+5 �� �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	�	-���(��"��(�(���"�

+5 �� �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	�+��(�(���"�

+5 �� �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	�$(�"�"�(��"�

+5 �� �<		<	�'�2 955��<:����� �<D<	��50$�0$4���1�	�$���"�

	�77$>�#�& A���"$��7( ��"$��7(�� * #& ���>?����

)(������������"��A)�5B !��, �<		<	��'�2C�-C�
�-����(�"���A��$B !,�, �<		<	��'�2C�-C�
	-�����"��(�(���"� D��� �<		<	��'�2C�-C�
	-6� ������(�"�� D�! �<		<	��'�2C�-C�
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+5 ���!
 �<	�<	��'
� �66��<:����� �<	�<	�.-DC,�D	,�)-5�����"�

+5 �����!
 �<	�<	��'
� �66��<:����� �<	�<	�.-DC,�D	,�)-5����-��������(���0�(���A���0B

+5 ���� �<	�<	��'
� �66��<:����� �<	�<	�.-DC,�D	,�)-5��"K�"�

+5 ���� �<	�<	��'
� �66��<:����� �<	�<	�.-DC,�D	,�)-5�������"K�"�

+5 ���� �<	�<	��'
� �66��<:����� �<	�<	�.-DC,�D	,�)-5������(�������(�"�

+5 ���� �<	�<	��'
� �66��<:����� �<	�<	�.-DC,�D	,�)-5��������(�������(�"�

+5 ���� �<	�<	��'
� �66��<:����� �<	�<	�.-DC,�D	,�)-5�����#���

+5 ����!
 �<	�<	��'
� �66��<:����� �<	�<	�.-DC,�D	,�)-5��������(�"�

+5 ���	 �<	�<	��'
� �66��<:����� �<	�<	�.-DC,�D	,�)-5	-� ��"�"��A�0:B

+5 ���� �<	�<	��'
� �66��<:����� �<	�<	�.-DC,�D	,�)-5"-� �����"K�"�

+5 ���� �<	�<	��'
� �66��<:����� �<	�<	�.-DC,�D	,�)-5���-� �����"K�"�
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� �66��<:����� �<	�<	�.-DC,�D	,�)-5	-)(������� �"�

+5 ���� �<	�<	��'
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+5 �����!
 �<	�<	��'
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+5 ���� �<	�<	��'
� �66��<:����� �<	�<	�.-DC,�D	,�)-55���������(�"�

+5 ���� �<	�<	��'
� �66��<:����� �<	�<	�.-DC,�D	,�)-5�	-5��(������"K�"�
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+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-55���������(�"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�	-5��(������"K�"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�
-5��(������"K�"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�C-5��(������"K�"�

+5 ���� �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5 E-�!5��(������#� ������(�"��A6���"�	B

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�-5��(������(�"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�	-5��(������(�"�

+5 ����C �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�-5��(������(���"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5���-�	-5��(������(���"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5���"�-�	-5��(������(���"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�	-5��(���������"�

+5 ����� �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�
-5��(���������"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5	�	-5��(���������"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�-5��(���������"�

+5 ����� �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5���-�
-5��(���������"�

+5 ����� �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5���"�-�
-5��(���������"�

+5 ���� �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-55���(���0�(��

+5 ����� �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-55�����������0�(���A5/$0B

+5 ��� �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�C-5��G�"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-50�(����"K�"�

Page 24 of 83

Table of Contents



ĀȀ !"#$%& !'#&&' ( )*+' ,-./0&*1-23 45  67689 ( : 5; <7Ā=>8>?@<6> ( A),B <7Ā=>8>?8ĀĀ8

5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;����0

� ��.�	�*+���<'��:�0�,0�5-

������������G'������

�������'���<,<	�	���'
�

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

�$��# ���/7>�% "��$*+$�%.&��(�@�?�	

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-54�G��(����� �����"�

+5 ���	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5	-4�G�"�"��A��:B

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5/����������"K�"��A) ��"�B

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�-/����������� �"��A�-)���"�B

+5 ����C �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5���(�������-� ����0�(���A���0B

+5 ���� �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5���(���"��)(������

+5 ���	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5C-���(��-	-��"��"�"��A�/�:B

+5 ����C �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5+��(�(���"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5"-$�������"K�"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�����"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5���	-������(������(�"�

+5 ����� �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5��	�	-������(������(�"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5������(������(���"�

+5 ���� �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�����(����# ��"

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5��� �"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�	�
-����(������"K�"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�	�C-����(������"K�"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5��-����(������(�"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5��	-����(������(�"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5����(������(���"�

+5 ���� �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5����(����#� ������(�"��A6���"�B

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�	�
-����(���������"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�	�C-������(����"K�"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�
�!-������(����"K�"�

+5 ���� �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5E�"���)(������

+5 ����C �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�I��@���"�

+5 ����	 �<	�<	��'!� �66��<:����� �<	�<	�.-DC,�D	,�)-5�-@���"�

	�77$>�#�& A���"$��7( ��"$��7(�� * #& ���>?����

�	-5��(������(�"�-�C �2�� �<	�<	���'!�2�-
�
��� �"�-�D �D�2 �<	�<	���'!�2�-
�
C-�����#� �����"K�"� �D�� �<	�<	���'!�2�-
�

Page 25 of 83

Table of Contents



ĀȀ !"#$%& !'#&&' ( )*+' ,-./0&*1-23 45  67689 ( : 5; <7Ā=>8>?@<6> ( A),B <7Ā=>8>?8ĀĀ8

5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;����0

� ��.�	�*+���<'��:�0�,0�5-

������������G'������

�������'���<,<	�	���'
�

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

�������6����'��-
	 �$�("6�$7 %�#�.�: +6�%(�&�:(�@�?��

+5 ���� �<		<	�'!	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-�,�7;

+5 ���� �<		<	�'!	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-		�7;

+5 ���� �<		<	�'!	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	
	�7;

+5 ���� �<		<	�'!	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	C	�7;

+5 ���� �<		<	�'!	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	CD�7;

+5 ���� �<		<	�'!	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	!C�7;

+5 ���� �<		<	�'!	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,��7;

+5 ���� �<		<	�'!	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,	�7;

+5 ���� �<		<	�'!	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,D�7;

	�77$>�#�& A���"$��7( ��"$��7(�� * #& ���>?����

5����(�������(�"���7; D!� �<		<	��'!	
�-!�
5����(�������(�"���7	; 2��� �<		<	��'!	
�-!�
������(����-�-G���"��7; 2!�	 �<		<	��'!	
�-!�
������(����-�-G���"��7	; 22�	 �<		<	��'!	
�-!�

Page 26 of 83

Table of Contents



ĀȀ !"#$%& !'#&&' ( )*+' ,-./0&*1-23 45  67689 ( : 5; <7Ā=>8>?@<6> ( A),B <7Ā=>8>?8ĀĀ8

5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;����0

� ��.�	�*+���<'��:�0�,0�5-

������������G'������

�������'���<,<	�	���'
�

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

��#7$���*��(.7$"�7�$%&��%��(&�&�����

+5  �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	�)�-)D�����(�����

+5  �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	�)�-)
,�����(�����

+5  �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	�>"��% �����)-)		����������

+5  �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	�)-)		����������

+5 �� �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	����"��(�(�"�

+5 �� �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	����"��(�(���"�

+5 �� �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	��"�(����"�

+5 �� �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B�"�(����"�

+5 �� �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B����"�

+5 �� �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B#� ���"�(�"�

+5 �� �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	���"K�A��(��B������"�

+5 �� �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B#� ���"�(�"�

+5 �� �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	�)(����"�

+5 �� �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	�5���"KA��(B�"�(����"�

+5 �� �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	�6� ���"�(�"�

+5 �� �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	�6� ���"�

+5 �� �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	�/"��"�A�	�
-��B����"�

+5 �� �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	�	-���(��"��(�(���"�

+5 �� �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	�+��(�(���"�

+5 �� �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	�$(�"�"�(��"�

+5 �� �<		<	�	'�! 955��<:����� �<D<	��50$�0$4���1�	�$���"�

	�77$>�#�& A���"$��7( ��"$��7(�� * #& ���>?����

)(������������"��A)�5B ,��� �<		<	��	'�!C�-C�
�-����(�"���A��$B ,�� �<		<	��	'�!C�-C�
	-�����"��(�(���"� 2!�D �<		<	��	'�!C�-C�
	-6� ������(�"�� 2D�2 �<		<	��	'�!C�-C�

Page 27 of 83

Table of Contents



ĀȀ !"#$%& !'#&&' ( )*+' ,-./0&*1-23 45  67689 ( : 5; <7Ā=>8>?@<6> ( A),B <7Ā=>8>?8ĀĀ8

5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;����0

� ��.�	�*+���<'��:�0�,0�5-

������������G'������

�������'���<,<	�	���'
�

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

�$%��%# $%����6�* &#7(���7�*�#�7&��(���?����?	1��23���#6$.&�,�$#��-

DD�
 �<		<	�2'	D )EJ�.� �<	<	���	!C�8J�������

Page 28 of 83

Table of Contents



ĀȀ !"#$%& !'#&&' ( )*+' ,-./0&*1-23 45  67689 ( : 5; <7Ā=>8>?@<6> ( A),B <7Ā=>8>?8ĀĀ8

5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;����3

� ��.�	�*+���<'��:�3�,4�0-

������������G'������

�������'���<,<	�	��'��

7��)F	;	/��	-�,7��);

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

�������6����'��-
	 �$�("6�$7 %�#�.�: +6�%(�&�:(�@�?��

+5 ���DD �<		<	�	'�C �8��<:����� �<2<	�.-DC,�D�D	�C�������-�,�7;

+5 ���DD �<		<	�	'�C �8��<:����� �<2<	�.-DC,�D�D	�C�������-		�7;

+5 ���DD �<		<	�	'�C �8��<:����� �<2<	�.-DC,�D�D	�C�������-	
	�7;

+5 ���DD �<		<	�	'�C �8��<:����� �<2<	�.-DC,�D�D	�C�������-	C	�7;

+5 ���DD �<		<	�	'�C �8��<:����� �<2<	�.-DC,�D�D	�C�������-	CD�7;

+5 ���DD �<		<	�	'�C �8��<:����� �<2<	�.-DC,�D�D	�C�������-	!C�7;

+5 ���DD �<		<	�	'�C �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,��7;

+5 ���DD �<		<	�	'�C �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,	�7;

+5 ���DD �<		<	�	'�C �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,D�7;

	�77$>�#�& A���"$��7( ��"$��7(�� * #& ���>?����

5����(�������(�"���7; DC�
 �<		<	��	'�C
�-!�
5����(�������(�"���7	; 2D�� �<		<	��	'�C
�-!�
������(����-�-G���"��7; 2C�� �<		<	��	'�C
�-!�
������(����-�-G���"��7	; 2!�2 �<		<	��	'�C
�-!�

Page 29 of 83

Table of Contents



ĀȀ !"#$%& !'#&&' ( )*+' ,-./0&*1-23 45  67689 ( : 5; <7Ā=>8>?@<6> ( A),B <7Ā=>8>?8ĀĀ8

5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;����3

� ��.�	�*+���<'��:�3�,4�0-

������������G'������

�������'���<,<	�	��'��

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

��#7$���*��(.7$"�7�$%&��%��(&�&�����

+5  �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	�)�-)D�����(�����

+5  �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	�)�-)
,�����(�����

+5  �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	�>"��% �����)-)		����������

+5  �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	�)-)		����������

+5 �� �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	����"��(�(�"�

+5 �� �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	����"��(�(���"�

+5 �� �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	��"�(����"�

+5 �� �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B�"�(����"�

+5 �� �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B����"�

+5 �� �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B#� ���"�(�"�

+5 �� �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	���"K�A��(��B������"�

+5 �� �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B#� ���"�(�"�

+5 �� �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	�)(����"�

+5 �� �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	�5���"KA��(B�"�(����"�

+5 �� �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	�6� ���"�(�"�

+5 �� �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	�6� ���"�

+5 �� �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	�/"��"�A�	�
-��B����"�

+5 �� �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	�	-���(��"��(�(���"�

+5 �� �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	�+��(�(���"�

+5 �� �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	�$(�"�"�(��"�

+5 �� �<		<	�	'	C 955��<:����� �<D<	��50$�0$4���1�	�$���"�

	�77$>�#�& A���"$��7( ��"$��7(�� * #& ���>?����

)(������������"��A)�5B !
�D �<		<	��	'	CC�-C�
�-����(�"���A��$B !!� �<		<	��	'	CC�-C�
	-�����"��(�(���"� 2�� �<		<	��	'	CC�-C�
	-6� ������(�"�� 2�2 �<		<	��	'	CC�-C�

Page 30 of 83

Table of Contents



ĀȀ !"#$%& !'#&&' ( )*+' ,-./0&*1-23 45  67689 ( : 5; <7Ā=>8>?@<6> ( A),B <7Ā=>8>?8ĀĀ8

5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;����3

� ��.�	�*+���<'��:�3�,4�0-

������������G'������

�������'���<,<	�	��'��

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

�$%��%# $%����6�* &#7(���7�*�#�7&��(���?����?	1��23���#6$.&�,�$#��-

���� �<		<	�2'	D )EJ�.� �<	<	���	!C�8J�������

Page 31 of 83

Table of Contents



ĀȀ !"#$%& !'#&&' ( )*+' ,-./0&*1-23 45  67689 ( : 5; <7Ā=>8>?@<6> ( A),B <7Ā=>8>?8ĀĀ8

5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;����5

� ��.�	�*+���<'��:�5�,���-

������������G'������

�������'���<,<	�	��'
�

7��)F	;	/��	-�27��);

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

�������6����'��-
	 �$�("6�$7 %�#�.�: +6�%(�&�:(�@�?��

+5 ����! �<		<	�	', �8��<:����� �<2<	�.-DC,�D�D	�C�������-�,�7;

+5 ����! �<		<	�	', �8��<:����� �<2<	�.-DC,�D�D	�C�������-		�7;

+5 ����! �<		<	�	', �8��<:����� �<2<	�.-DC,�D�D	�C�������-	
	�7;

+5 ����! �<		<	�	', �8��<:����� �<2<	�.-DC,�D�D	�C�������-	C	�7;

+5 ����! �<		<	�	', �8��<:����� �<2<	�.-DC,�D�D	�C�������-	CD�7;

+5 ����! �<		<	�	', �8��<:����� �<2<	�.-DC,�D�D	�C�������-	!C�7;

+5 ����! �<		<	�	', �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,��7;

+5 ����! �<		<	�	', �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,	�7;

+5 ����! �<		<	�	', �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,D�7;

	�77$>�#�& A���"$��7( ��"$��7(�� * #& ���>?����

5����(�������(�"���7; ���	 �<		<	��	',
�-!�
5����(�������(�"���7	; �	�
 �<		<	��	',
�-!�
������(����-�-G���"��7; D	�C �<		<	��	',
�-!�
������(����-�-G���"��7	; DC�� �<		<	��	',
�-!�

Page 32 of 83

Table of Contents



ĀȀ !"#$%& !'#&&' ( )*+' ,-./0&*1-23 45  67689 ( : 5; <7Ā=>8>?@<6> ( A),B <7Ā=>8>?8ĀĀ8

5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;����5

� ��.�	�*+���<'��:�5�,���-

������������G'������

�������'���<,<	�	��'
�

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

��#7$���*��(.7$"�7�$%&��%��(&�&�����

+5 	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	�)�-)D�����(�����

+5 	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	�)�-)
,�����(�����

+5 	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	�>"��% �����)-)		����������

+5 	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	�)-)		����������

+5 ��	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	����"��(�(�"�

+5 ��	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	����"��(�(���"�

+5 ��	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	��"�(����"�

+5 ��	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B�"�(����"�

+5 ��	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B����"�

+5 ��	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B#� ���"�(�"�

+5 ��	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	���"K�A��(��B������"�

+5 ��	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B#� ���"�(�"�

+5 ��	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	�)(����"�

+5 ��	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	�5���"KA��(B�"�(����"�

+5 ��	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	�6� ���"�(�"�

+5 ��	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	�6� ���"�

+5 ��	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	�/"��"�A�	�
-��B����"�

+5 ��	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	�	-���(��"��(�(���"�

+5 ��	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	�+��(�(���"�

+5 ��	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	�$(�"�"�(��"�

+5 ��	 �<		<	�	'CC 955��<:����� �<D<	��50$�0$4���1�	�$���"�

	�77$>�#�& A���"$��7( ��"$��7(�� * #& ���>?����

)(������������"��A)�5B ,�
 �<		<	��	'CCC�-C�
�-����(�"���A��$B !!�� �<		<	��	'CCC�-C�
	-�����"��(�(���"� ,��D �<		<	��	'CCC�-C�
	-6� ������(�"�� 2	�C �<		<	��	'CCC�-C�

Page 33 of 83

Table of Contents



ĀȀ !"#$%& !'#&&' ( )*+' ,-./0&*1-23 45  67689 ( : 5; <7Ā=>8>?@<6> ( A),B <7Ā=>8>?8ĀĀ8

5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;����5

� ��.�	�*+���<'��:�5�,���-

������������G'������

�������'���<,<	�	��'
�

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

�$%��%# $%����6�* &#7(���7�*�#�7&��(���?����?	1��23���#6$.&�,�$#��-

D
�� �<		<	�2'	D )EJ�.� �<	<	���	!C�8J�������

Page 34 of 83

Table of Contents



ĀȀ !"#$%& !'#&&' ( )*+' ,-./0&*1-23 45  67689 ( : 5; <7Ā=>8>?@<6> ( A),B <7Ā=>8>?8ĀĀ8

5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;�����

� ��.�	�*+���<'��:���,��4-

������������G'������

�������'���<,<	�	��	'��

7��)F	;	/��	-�D7��);

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

�������6����'��-
	 �$�("6�$7 %�#�.�: +6�%(�&�:(�@�?��

+5 ����	 �<		<	�	'	� �8��<:����� �<2<	�.-DC,�D�D	�C�������-�,�7;

+5 ����	 �<		<	�	'	� �8��<:����� �<2<	�.-DC,�D�D	�C�������-		�7;

+5 ����	 �<		<	�	'	� �8��<:����� �<2<	�.-DC,�D�D	�C�������-	
	�7;

+5 ����	 �<		<	�	'	� �8��<:����� �<2<	�.-DC,�D�D	�C�������-	C	�7;

+5 ����	 �<		<	�	'	� �8��<:����� �<2<	�.-DC,�D�D	�C�������-	CD�7;

+5 ����	 �<		<	�	'	� �8��<:����� �<2<	�.-DC,�D�D	�C�������-	!C�7;

+5 ����	 �<		<	�	'	� �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,��7;

+5 ����	 �<		<	�	'	� �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,	�7;

+5 ����	 �<		<	�	'	� �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,D�7;

	�77$>�#�& A���"$��7( ��"$��7(�� * #& ���>?����

5����(�������(�"���7; D��! �<		<	��	'	�
�-!�
5����(�������(�"���7	; D
�! �<		<	��	'	�
�-!�
������(����-�-G���"��7; 2C�	 �<		<	��	'	�
�-!�
������(����-�-G���"��7	; 2!�2 �<		<	��	'	�
�-!�

Page 35 of 83

Table of Contents



ĀȀ !"#$%& !'#&&' ( )*+' ,-./0&*1-23 45  67689 ( : 5; <7Ā=>8>?@<6> ( A),B <7Ā=>8>?8ĀĀ8

5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;�����

� ��.�	�*+���<'��:���,��4-

������������G'������

�������'���<,<	�	��	'��

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

��#7$���*��(.7$"�7�$%&��%��(&�&�����

+5  �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	�)�-)D�����(�����

+5  �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	�)�-)
,�����(�����

+5  �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	�>"��% �����)-)		����������

+5  �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	�)-)		����������

+5 �� �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	����"��(�(�"�

+5 �� �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	����"��(�(���"�

+5 �� �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	��"�(����"�

+5 �� �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B�"�(����"�

+5 �� �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B����"�

+5 �� �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B#� ���"�(�"�

+5 �� �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	���"K�A��(��B������"�

+5 �� �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B#� ���"�(�"�

+5 �� �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	�)(����"�

+5 �� �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	�5���"KA��(B�"�(����"�

+5 �� �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	�6� ���"�(�"�

+5 �� �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	�6� ���"�

+5 �� �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	�/"��"�A�	�
-��B����"�

+5 �� �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	�	-���(��"��(�(���"�

+5 �� �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	�+��(�(���"�

+5 �� �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	�$(�"�"�(��"�

+5 �� �<		<	�
'�
 955��<:����� �<D<	��50$�0$4���1�	�$���"�

	�77$>�#�& A���"$��7( ��"$��7(�� * #& ���>?����

)(������������"��A)�5B C��! �<		<	��
'�
C�-C�
�-����(�"���A��$B !��, �<		<	��
'�
C�-C�
	-�����"��(�(���"� 2,�D �<		<	��
'�
C�-C�
	-6� ������(�"�� 2,�2 �<		<	��
'�
C�-C�

Page 36 of 83

Table of Contents



ĀȀ !"#$%& !'#&&' ( )*+' ,-./0&*1-23 45  67689 ( : 5; <7Ā=>8>?@<6> ( A),B <7Ā=>8>?8ĀĀ8

5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;�����

� ��.�	�*+���<'��:���,��4-

������������G'������

�������'���<,<	�	��	'��

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

�$%��%# $%����6�* &#7(���7�*�#�7&��(���?����?	1��23���#6$.&�,�$#��-

D2�	 �<		<	�2'	D )EJ�.� �<	<	���	!C�8J�������

Page 37 of 83

Table of Contents



ĀȀ !"#$%& !'#&&' ( )*+' ,-./0&*1-23 45  67689 ( : 5; <7Ā=>8>?@<6> ( A),B <7Ā=>8>?8ĀĀ8

5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;����;

� ��.�	�*+���<'��:�;�,���-

������������G'������

�������'���<,<	�	��	'
�

7��)F	;	/��	-��7��);

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

�������6����'��-
	 �$�("6�$7 %�#�.�: +6�%(�&�:(�@�?��

+5 ��� �<		<	�	'C	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-�,�7;

+5 ��� �<		<	�	'C	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-		�7;

+5 ��� �<		<	�	'C	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	
	�7;

+5 ��� �<		<	�	'C	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	C	�7;

+5 ��� �<		<	�	'C	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	CD�7;

+5 ��� �<		<	�	'C	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	!C�7;

+5 ��� �<		<	�	'C	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,��7;

+5 ��� �<		<	�	'C	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,	�7;

+5 ��� �<		<	�	'C	 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,D�7;

	�77$>�#�& A���"$��7( ��"$��7(�� * #& ���>?����

5����(�������(�"���7; D��, �<		<	��	'C	
�-!�
5����(�������(�"���7	; D
�	 �<		<	��	'C	
�-!�
������(����-�-G���"��7; 2D�2 �<		<	��	'C	
�-!�
������(����-�-G���"��7	; D�� �<		<	��	'C	
�-!�

Page 38 of 83

Table of Contents



ĀȀ !"#$%& !'#&&' ( )*+' ,-./0&*1-23 45  67689 ( : 5; <7Ā=>8>?@<6> ( A),B <7Ā=>8>?8ĀĀ8

5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;����;

� ��.�	�*+���<'��:�;�,���-

������������G'������

�������'���<,<	�	��	'
�

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

�$%��%# $%����6�* &#7(���7�*�#�7&��(���?����?	1��23���#6$.&�,�$#��-

2D� �<		<	�2'	� )EJ�.� �<	<	���	!C�8J�������

Page 39 of 83

Table of Contents



ĀȀ !"#$%& !'#&&' ( )*+' ,-./0&*1-23 45  67689 ( : 5; <7Ā=>8>?@<6> ( A),B <7Ā=>8>?8ĀĀ8

5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;�����

� ��.�	�*+���<'��:�;�,����-

������������G'������

�������'���<,<	�	��
'��

7��)F	;	/��	-�7��);

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

�������6����'�9&-�! �$��# ���/7>�% "��$*+$�%.&��(�@�?�	

+5 D�! �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�����"�

+5 ���D! �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C����-��������(���0�(���A���0B

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C��"K�"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�������"K�"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C������(�������(�"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C��������(�������(�"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�����#���

+5 ��
C �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C E-
C��������(�"�

+5 
�C �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C	-� ��"�"��A�0:B

�	 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C"-� �����"K�"�

��	D ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C���-� �����"K�"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C����-� �����"K�"�

+5 ���D! �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C����-� ����0�(���0�(���A��00B

+5 �2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C)����"�5�� �#���

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C)����"�������(������

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C)(������"K�"�

+5 ���D! �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C)(��������������(�"�

+5 ��
C �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C)(������(�"�

+5 ��
C �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C)(����#���

+5 ��
C �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C)(�������(�"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C	-)(������� �"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5CC-)(������� �"�

+5 ��,D �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�	-5������-
-�(���������"��A5�)$B

+5 ���D! �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�	-5��������(�"��A05�B

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C5���������(�"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�	-5��(������"K�"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�
-5��(������"K�"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�C-5��(������"K�"�

+5 ��
C �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C5��(������#� ������(�"��A6���"�	B

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�-5��(������(�"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�	-5��(������(�"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�-5��(������(���"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C���-�	-5��(������(���"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C���"�-�	-5��(������(���"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�	-5��(���������"�

+5 ���D! �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�
-5��(���������"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C	�	-5��(���������"�

+5 ��
C �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�-5��(���������"�

+5 ���D! �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C���-�
-5��(���������"�

+5 ���D! �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C���"�-�
-5��(���������"�

+5 ��
C �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C5���(���0�(��

+5 ���D! �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C5�����������0�(���A5/$0B

+5 D�! �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�C-5��G�"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C0�(����"K�"�

Page 40 of 83

Table of Contents



ĀȀ !"#$%& !'#&&' ( )*+' ,-./0&*1-23 45  67689 ( : 5; <7Ā=>8>?@<6> ( A),B <7Ā=>8>?8ĀĀ8

5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;�����

� ��.�	�*+���<'��:�;�,����-

������������G'������

�������'���<,<	�	��
'��

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

�������6����'�9&-�! �$��# ���/7>�% "��$*+$�%.&��(�@�?�	

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C4�G��(����� �����"�

+5 �2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C	-4�G�"�"��A��:B

��	! ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C/����������"K�"��A) ��"�B

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�-/����������� �"��A�-)���"�B

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C���(�������-� ����0�(���A���0B

+5 ��D! �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C���(���"��)(������

+5 �2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5CC-���(��-	-��"��"�"��A�/�:B

+5 ��
C �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C+��(�(���"�

�, ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C"-$�������"K�"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�����"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C���	-������(������(�"�

+5 ���D! �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C��	�	-������(������(�"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C������(������(���"�

+5 ��,D �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�����(����# ��"

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C��� �"�

+5 ��,D �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�	�
-����(������"K�"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�	�C-����(������"K�"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C��-����(������(�"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C��	-����(������(�"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C����(������(���"�

+5 ��
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+5 ��
C �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�	�
-����(���������"�
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C �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�I��@���"�

+5 ��2 �<	�<	�C'! 004��<:����� �<	�<	�.-DC,�D	,�)-5C�-@���"�

	�77$>�#�& A���"$��7( ��"$��7(�� * #& ���>?����

�	-5��(������(�"�-�C �� �<	�<	��C'!2�-
�
��� �"�-�D �,�2 �<	�<	��C'!2�-
�
C-�����#� �����"K�"� � �<	�<	��C'!2�-
�

Page 41 of 83

Table of Contents



ĀȀ !"#$%& !'#&&' ( )*+' ,-./0&*1-23 45  67689 ( : 5; <7Ā=>8>?@<6> ( A),B <7Ā=>8>?8ĀĀ8

5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;�����

� ��.�	�*+���<'��:�;�,����-

������������G'������

�������'���<,<	�	��
'��

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

�������6����'��-
	 �$�("6�$7 %�#�.�: +6�%(�&�:(�@�?��

+5 ���DD �<		<	�	'!C �8��<:����� �<2<	�.-DC,�D�D	�C�������-�,�7;

+5 ���DD �<		<	�	'!C �8��<:����� �<2<	�.-DC,�D�D	�C�������-		�7;

+5 ���DD �<		<	�	'!C �8��<:����� �<2<	�.-DC,�D�D	�C�������-	
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+5 ���DD �<		<	�	'!C �8��<:����� �<2<	�.-DC,�D�D	�C�������-	C	�7;

+5 ���DD �<		<	�	'!C �8��<:����� �<2<	�.-DC,�D�D	�C�������-	CD�7;

+5 ���DD �<		<	�	'!C �8��<:����� �<2<	�.-DC,�D�D	�C�������-	!C�7;

+5 ���DD �<		<	�	'!C �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,��7;

+5 ���DD �<		<	�	'!C �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,	�7;

+5 ���DD �<		<	�	'!C �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,D�7;
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+5 �� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�����"�

+5 ���� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5����-��������(���0�(���A���0B

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5��"K�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�������"K�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5������(�������(�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5��������(�������(�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�����#���

+5 ��� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5��������(�"�

+5 ���C	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5	-� ��"�"��A�0:B

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5"-� �����"K�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5���-� �����"K�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5����-� �����"K�"�

+5 ���� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5����-� ����0�(���0�(���A��00B

+5 ����,C �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5)����"�5�� �#���

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5)����"�������(������

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5)(������"K�"�

+5 ���� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5)(��������������(�"�

+5 ��� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5)(������(�"�

+5 ����C	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5)(����#���

+5 ��� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5)(�������(�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5	-)(������� �"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5C-)(������� �"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�	-5������-
-�(���������"��A5�)$B

+5 ���� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�	-5��������(�"��A05�B

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-55���������(�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�	-5��(������"K�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�
-5��(������"K�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�C-5��(������"K�"�

+5 ��� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5 E-�!5��(������#� ������(�"��A6���"�	B

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�-5��(������(�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�	-5��(������(�"�

+5 ����C	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�-5��(������(���"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5���-�	-5��(������(���"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5���"�-�	-5��(������(���"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�	-5��(���������"�

+5 ���� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�
-5��(���������"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5	�	-5��(���������"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�-5��(���������"�

+5 ���� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5���-�
-5��(���������"�

+5 ���� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5���"�-�
-5��(���������"�

+5 ��� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-55���(���0�(��

+5 ���� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-55�����������0�(���A5/$0B

+5 �� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�C-5��G�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-50�(����"K�"�
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+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-54�G��(����� �����"�

+5 ���	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5	-4�G�"�"��A��:B

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5/����������"K�"��A) ��"�B

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�-/����������� �"��A�-)���"�B

+5 ����C	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5���(�������-� ����0�(���A���0B

+5 ��� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5���(���"��)(������

+5 ���	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5C-���(��-	-��"��"�"��A�/�:B

+5 ����C	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5+��(�(���"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5"-$�������"K�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�����"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5���	-������(������(�"�

+5 ���� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5��	�	-������(������(�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5������(������(���"�

+5 ��� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�����(����# ��"

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5��� �"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�	�
-����(������"K�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�	�C-����(������"K�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5��-����(������(�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5��	-����(������(�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5����(������(���"�

+5 ��� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5����(����#� ������(�"��A6���"�B

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�	�
-����(���������"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�	�C-������(����"K�"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�
�!-������(����"K�"�

+5 ��� �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5E�"���)(������

+5 ����C	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�I��@���"�

+5 ����	 �<	�<	�'	2 �66��<:����� �<	�<	�.-DC,�D	,�)-5�-@���"�

	�77$>�#�& A���"$��7( ��"$��7(�� * #& ���>?����

�	-5��(������(�"�-�C �,�, �<	�<	��'	22�-
�
��� �"�-�D �D�C �<	�<	��'	22�-
�
C-�����#� �����"K�"� �,�, �<	�<	��'	22�-
�
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5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;�����

� ��.�	�*+���<'��:����,��4-

������������G'������

�������'���<,<	�	��	'��

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

�������6����'��-
	 �$�("6�$7 %�#�.�: +6�%(�&�:(�@�?��

+5 ����, �<		<	�
'�2 �8��<:����� �<2<	�.-DC,�D�D	�C�������-�,�7;

+5 ����, �<		<	�
'�2 �8��<:����� �<2<	�.-DC,�D�D	�C�������-		�7;

+5 ����, �<		<	�
'�2 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	
	�7;

+5 ����, �<		<	�
'�2 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	C	�7;

+5 ����, �<		<	�
'�2 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	CD�7;

+5 ����, �<		<	�
'�2 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	!C�7;

+5 ����, �<		<	�
'�2 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,��7;

+5 ����, �<		<	�
'�2 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,	�7;

+5 ����, �<		<	�
'�2 �8��<:����� �<2<	�.-DC,�D�D	�C�������-	,D�7;

	�77$>�#�& A���"$��7( ��"$��7(�� * #& ���>?����

5����(�������(�"���7; �C �<		<	��
'�2
�-!�
5����(�������(�"���7	; �,�� �<		<	��
'�2
�-!�
������(����-�-G���"��7; ���D �<		<	��
'�2
�-!�
������(����-�-G���"��7	; �	�	 �<		<	��
'�2
�-!�
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5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;�����

� ��.�	�*+���<'��:����,��4-

������������G'������

�������'���<,<	�	��	'��

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

��#7$���*��(.7$"�7�$%&��%��(&�&�����

+5 	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	�)�-)D�����(�����

+5 	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	�)�-)
,�����(�����

+5 	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	�>"��% �����)-)		����������

+5 	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	�)-)		����������

+5 ��	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	����"��(�(�"�

+5 ��	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	����"��(�(���"�

+5 ��	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	��"�(����"�

+5 ��	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B�"�(����"�

+5 ��	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B����"�

+5 ��	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B#� ���"�(�"�

+5 ��	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	���"K�A��(��B������"�

+5 ��	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	���"K�A�B#� ���"�(�"�

+5 ��	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	�)(����"�

+5 ��	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	�5���"KA��(B�"�(����"�

+5 ��	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	�6� ���"�(�"�

+5 ��	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	�6� ���"�

+5 ��	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	�/"��"�A�	�
-��B����"�

+5 ��	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	�	-���(��"��(�(���"�

+5 ��	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	�+��(�(���"�

+5 ��	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	�$(�"�"�(��"�

+5 ��	 �<		<	�
'	
 955��<:����� �<D<	��50$�0$4���1�	�$���"�

	�77$>�#�& A���"$��7( ��"$��7(�� * #& ���>?����

)(������������"��A)�5B !,�� �<		<	��
'	
C�-C�
�-����(�"���A��$B !�� �<		<	��
'	
C�-C�
	-�����"��(�(���"� ��D �<		<	��
'	
C�-C�
	-6� ������(�"�� �C�2 �<		<	��
'	
C�-C�
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5����9����1��'���<2<	�	

.���������'���	/��	�������5���������"'$��%����&������"'���( ���� ������

	�*+�����'������;�����

� ��.�	�*+���<'��:����,��4-

������������G'������

�������'���<,<	�	��	'��

�%��(&#�%��(=�.� ��# $% ���>?��������&��#&�%��(#�
��#�?� *�


% #&
��#�

�7�+�7�.��#6$.

�$%��%# $%����6�* &#7(���7�*�#�7&��(���?����?	1��23���#6$.&�,�$#��-

D
�	 �<		<	�2'	� )EJ�.� �<	<	���	!C�8J�������
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	�*+���9#7�"# $%���#�

�7�+���#6$.'�	1��23�4023���������%��(# "�����#6$.'���������7������

������*��7�B� ��.���C :�#"6 ��#��% # ���B>C � %���B*�C

�	��!�C ��<D<		��
 	���	/��	-��7�-�A!-2B;
�	��!�C ��<D<		��
 	���	/��	-�	�7�-	�A-
B;
�	��!�C ��<D<		��� 	���	/��	-�
�7�-
�A!-2B;
�	��!�C ��<D<		��C 	���	/��	-�C�7�-C�A
-!B;
�	��!�C ��<D<		��� 	���	/��	-�!�7�-!�A!-2B;
�	��!�C ��<D<		�� 	���	/��	-�,�7�-,�A
-!B;
�	��!�C ��<D<		��C 	���	/��	-�2�7�-2�A�-B;
�	��!�C ��<D<		�� 	���	/��	-�D�7�-D�A-
B;
�	��!�C ��<D<		��	 	���	/��	-�7�-��A-
B;

�7�+���#6$.'����������������%��(# "�����#6$.'��������������������������

������*��7�B� ��.���C :�#"6 ��#��% # ���B>C � %���B*�C

�	��,2! ��<	<			�	 2��	/��	-��7�-��AD-�B;

�7�+���#6$.'�A�	$� .&���������%��(# "�����#6$.'�	���02�@

������*��7�B� ��.���C :�#"6 ��#�

�	��2�� ��<	<		/��	-��7�-�A!-2B;
�	��2�� ��<	<		/��	-�	�7�-	�A-
B;
�	��2�� ��<	<		/��	-�
�7�-
�A!-2B;
�	��2�� ��<	<		/��	-�C�7�-C�A
-!B;
�	��2�� ��<	<		/��	-�!�7�-!�A!-2B;
�	��2�� ��<	<		/��	-�,�7�-,�A
-!B;
�	��2�� ��<	<		/��	-�2�7�-2�A�-B;
�	��2�� ��<	<		/��	-�D�7�-D�A-
B;
�	��2�� ��<	<		/��	-���7�-��A�-B;
�	��2�� ��<	<		/��	-��7�-��AD-�B;
�	��2�� ��<	<		/��	-�7�-��A-
B;

�7�+���#6$.'�	1��23�4023���������%��(# "�����#6$.'�	1��23������

������*��7�B� ��.���C :�#"6 ��#��% # ���B>C � %���B*�C

�	��CD, ��<2<	��� ���	/��	-��7�-�A!-2B;
�	��CD, ��<2<	��� ���	/��	-�	�7�-	�A-
B;
�	��CD, ��<2<	��� ���	/��	-�
�7�-
�A!-2B;
�	��CD, ��<2<	��� ���	/��	-�C�7�-C�A
-!B;
�	��CD, ��<2<	��� ���	/��	-�!�7�-!�A!-2B;
�	��CD, ��<2<	��� ���	/��	-�,�7�-,�A
-!B;
�	��CD, ��<2<	��� ���	/��	-�2�7�-2�A�-B;
�	��CD, ��<2<	��� ���	/��	-�D�7�-D�A-
B;
�	��CD, ��<2<	��� ���	/��	-���7�-��A�-B;
�	��CD, ��<2<	��� ���	/��	-��7�-��AD-�B;
�	��CD, ��<2<	��� ���	/��	-�7�-��A-
B;

�7�+���#6$.'�	1��23�0�40���������%��(# "�����#6$.'�	1��23���3����

������*��7�B� ��.���C :�#"6
	�*+��

�*$�%#,>-
��#6�%$�

�$��*�,*�-
��#6�%$��

�� D�$#,*�-
� %��

�$��*�,*�- ��#�

	/��	-��7�-��AD-�B; �	��!	D 		�	 2�� ��	! !� ��<	�<	

7��)F;�������$���������"�/"#�������"7��);
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	�*+���9#7�"# $%���#�

�7�+���#6$.'�	1��23�0�40���������%��(# "�����#6$.'�	1��23���3����

������*��7�B� ��.���C :�#"6 ��#��% # ���B>C � %���B*�C

�	��!C
 ��<	�<	��D� ���	/��	-��7�-�A!-2B;
�	��!C
 ��<	�<	��2 ���	/��	-�
�7�-
�A!-2B;
�	��!C
 ��<	�<	!�!	 ���	/��	-�!�7�-!�A!-2B;
�	��!C
 ��<	�<	!�,2 ���	/��	-�7�-��A-
B;
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RTN 1-21489 

Appendix C 
 

Soil Boring and Groundwater Sampling Logs 
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1701221111-01
(10-12 feet)

CL Clay and sand; little gravel; light brown, dry.

NR No recovery.

CL Clay and sand; little gravel; light brown, dry.

SC Sand F and gray clay; white.

NR No recovery.

SC Sand F and gray clay; lense of white sand and flakes at 11 feet; white, moist
at 12 feet. Light petroleum odor.

NR No recovery.

CL CLAY; little gravel and sand; gray, wet.

NR No recovery.

End of Boring Depth at 20 feet.
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ENVIRONMENTAL BOREHOLE B-09R

PROJECT NUMBER: 20091032.A22
PROJECT NAME: Shutesbury Library
ADDRESS: Cooleyville Road Shutesbury,
Massachusetts

START DATE: 11/11/2022
END DATE: 11/11/2022

DRILLING COMPANY: GeoSearch Inc
DRILLER: E. Belsky
DRILLING METHOD: Direct Push
BORING DIAMETER: 1.5 inches
TOTAL DEPTH: 20 feet

COORDINATES: NA, NA
DATUM: NA
SURFACE ELEVATION NA
LOGGED BY: C. Otis
CHECKED BY:

COMMENTS: Field Instrument: PID BACKFILL: Native Material (0-20 feet)
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Proportions Used Trace 0-10% / Little 10-20% / Some 20-35% / And 35-50%
Template FnO Borehole100
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1701221111-04
(10.5-12.5 feet)

TS TOPSOIL.

CL Clay and sand; trace gravel; tan.

NR No recovery.

CL Clay and sand; trace gravel; tan.

CL Clay and sand; trace gravel; tan, wet at 12.5 feet.

End of Boring Depth at 15 feet.
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ENVIRONMENTAL BOREHOLE B-11

PROJECT NUMBER: 20091032.A22
PROJECT NAME: Shutesbury Library
ADDRESS: Cooleyville Road Shutesbury,
Massachusetts

START DATE: 11/11/2022
END DATE: 11/11/2022

DRILLING COMPANY: GeoSearch Inc
DRILLER: E. Belsky
DRILLING METHOD: Direct Push
BORING DIAMETER: 1.5 inches
TOTAL DEPTH: 15 feet

COORDINATES: NA, NA
DATUM: NA
SURFACE ELEVATION NA
LOGGED BY: C. Otis
CHECKED BY:

COMMENTS: Field Instrument: PID BACKFILL: Native Material (0-15 feet)
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Proportions Used Trace 0-10% / Little 10-20% / Some 20-35% / And 35-50%
Template FnO Borehole100
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1701221111-03
(10-12 feet)

MH Silt and clay; trace gravel; light brown.

SC Sand and clay; trace gravel; gray.

NR No recovery.

SC Sand and clay; trace gravel; gray.

NR No recovery.
SC Sand and clay; trace gravel; gray, wet at 13 feet. Petroleum odor.

NR No recovery.

End of Boring Depth at 15 feet.
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ENVIRONMENTAL BOREHOLE B-12

PROJECT NUMBER: 20091032.A22
PROJECT NAME: Shutesbury Library
ADDRESS: Cooleyville Road Shutesbury,
Massachusetts

START DATE: 11/11/2022
END DATE: 11/11/2022

DRILLING COMPANY: GeoSearch Inc
DRILLER: E. Belsky
DRILLING METHOD: Direct Push
BORING DIAMETER: 1.5 inches
TOTAL DEPTH: 15 feet

COORDINATES: NA, NA
DATUM: NA
SURFACE ELEVATION NA
LOGGED BY: C. Otis
CHECKED BY:

COMMENTS: Field Instrument: PID BACKFILL: Native Material (0-15 feet)
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Proportions Used Trace 0-10% / Little 10-20% / Some 20-35% / And 35-50%
Template FnO Borehole100
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1701221111-02
(9-11 feet)

OR ORGANICS.
SW SAND; trace clay; light brown.

SW SAND; trace clay; trace gravel; gray.

NR No recovery.

SW SAND; trace clay; trace gravel; gray.

SW SAND; trace clay; trace gravel; lense of F white sand and flakes; gray. Odor.

SW SAND; trace clay; trace gravel; lense of F white sand and flakes; gray.
Petroleum odor.

CL Clay and sand; trace gravel; gray.

NR No recovery.

End of Boring Depth at 15 feet.
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ENVIRONMENTAL BOREHOLE B-13

PROJECT NUMBER: 20091032.A22
PROJECT NAME: Shutesbury Library
ADDRESS: Cooleyville Road Shutesbury,
Massachusetts

START DATE: 11/11/2022
END DATE: 11/11/2022

DRILLING COMPANY: GeoSearch Inc
DRILLER: E. Belsky
DRILLING METHOD: Direct Push
BORING DIAMETER: 1.5 inches
TOTAL DEPTH: 15 feet

COORDINATES: NA, NA
DATUM: NA
SURFACE ELEVATION NA
LOGGED BY: C. Otis
CHECKED BY:

COMMENTS: Field Instrument: PID BACKFILL: Native Material (0-15 feet)
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Proportions Used Trace 0-10% / Little 10-20% / Some 20-35% / And 35-50%
Template FnO Borehole100
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1701221111-05
(10.5-12.5 feet)

OR ORGANICS.
SC Sand and clay; little gravel; light gray.

NR No recovery.

SC Sand and clay; little gravel; light gray. Heterogenous (sections of sandy clay,
mostly clay and mostly sand).

SC Sand and clay; little gravel; light gray, moist at 11 feet. Petroleum odor.

CL Clay and silt; little gravel; light gray. Petroleum odor.

End of Boring Depth at 15 feet.
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ENVIRONMENTAL BOREHOLE B-14

PROJECT NUMBER: 20091032.A22
PROJECT NAME: Shutesbury Library
ADDRESS: Cooleyville Road Shutesbury,
Massachusetts

START DATE: 11/11/2022
END DATE: 11/11/2022

DRILLING COMPANY: GeoSearch Inc
DRILLER: E. Belsky
DRILLING METHOD: Direct Push
BORING DIAMETER: 1.5 inches
TOTAL DEPTH: 15 feet

COORDINATES: NA, NA
DATUM: NA
SURFACE ELEVATION NA
LOGGED BY: C. Otis
CHECKED BY:

COMMENTS: Field Instrument: PID BACKFILL: Native Material (0-15 feet)
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Material Description

PI
D

El
ev

at
io

n 
(ft

)

Proportions Used Trace 0-10% / Little 10-20% / Some 20-35% / And 35-50%
Template FnO Borehole100
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1701221111-06
(7-9 feet)

MH Silt and clay; some sand; little organics; dark brown.

SW Sand, C-M and gravel.

NR No recovery.

SW Sand, C-M and gravel.
SW Sand, C-M and gravel; trace clay; wet at 9.0 feet.

NR No recovery.
SC Sand, C-M and gravel; some clay.

NR No recovery.

End of Boring Depth at 15 feet.
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ENVIRONMENTAL BOREHOLE B-15

PROJECT NUMBER: 20091032.A22
PROJECT NAME: Shutesbury Library
ADDRESS: Cooleyville Road Shutesbury,
Massachusetts

START DATE: 11/11/2022
END DATE: 11/11/2022

DRILLING COMPANY: GeoSearch Inc
DRILLER: E. Belsky
DRILLING METHOD: Direct Push
BORING DIAMETER: 1.5 inches
TOTAL DEPTH: 15 feet

COORDINATES: NA, NA
DATUM: NA
SURFACE ELEVATION NA
LOGGED BY: C. Otis
CHECKED BY:

COMMENTS: Field Instrument: PID BACKFILL: Native Material (0-15 feet)
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Proportions Used Trace 0-10% / Little 10-20% / Some 20-35% / And 35-50%
Template FnO Borehole100
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1701221111-07
(11-13 feet)

TS TOPSOIL.
FI Clay and sand; some gravel; light brown. (Fill).

NR No recovery.

FI Clay and sand; some gravel; light brown. (Fill).

FI Ash, gray and clay; trace sand. (Fill).
FI Ash, gray and clay; trace sand. (Fill).

CL CLAY; some sand; trace gravel; moist at 11.5 feet.

NR No recovery.

End of Boring Depth at 15 feet.
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ENVIRONMENTAL BOREHOLE B-16

PROJECT NUMBER: 20091032.A22
PROJECT NAME: Shutesbury Library
ADDRESS: Cooleyville Road Shutesbury,
Massachusetts

START DATE: 11/11/2022
END DATE: 11/11/2022

DRILLING COMPANY: GeoSearch Inc
DRILLER: E. Belsky
DRILLING METHOD: Direct Push
BORING DIAMETER: 1.5 inches
TOTAL DEPTH: 15 feet

COORDINATES: NA, NA
DATUM: NA
SURFACE ELEVATION NA
LOGGED BY: C. Otis
CHECKED BY:

COMMENTS: Field Instrument: PID BACKFILL: Native Material (0-15 feet)
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Proportions Used Trace 0-10% / Little 10-20% / Some 20-35% / And 35-50%
Template FnO Borehole100
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1701221111-08
(11-13 feet)

MH Silt and clay; some sand; little organics; dark brown.
CL Clay and sand; trace gravel; gray.

NR No recovery.

CL Clay and sand; trace gravel; gray.

CL Clay and sand; trace gravel; gray, moist at 14.2 feet.

NR No recovery.
End of Boring Depth at 15 feet.
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ENVIRONMENTAL BOREHOLE B-17

PROJECT NUMBER: 20091032.A22
PROJECT NAME: Shutesbury Library
ADDRESS: Cooleyville Road Shutesbury,
Massachusetts

START DATE: 11/11/2022
END DATE: 11/11/2022

DRILLING COMPANY: GeoSearch Inc
DRILLER: E. Belsky
DRILLING METHOD: Direct Push
BORING DIAMETER: 1.5 inches
TOTAL DEPTH: 15 feet

COORDINATES: NA, NA
DATUM: NA
SURFACE ELEVATION NA
LOGGED BY: C. Otis
CHECKED BY:

COMMENTS: Field Instrument: PID BACKFILL: Native Material (0-15 feet)
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Proportions Used Trace 0-10% / Little 10-20% / Some 20-35% / And 35-50%
Template FnO Borehole100
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Monitoring Well Sample Log
Low Flow

Client/Project Name: Shutesbury Library Ph II tt FUSS 8.O'NEILL
Disciplines to Deliaer

Project Location: Shutesbury, MA PROJECT #:20091032.M2
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[TOC_1]Cover Letter[

New England Testing Laboratory, Inc.

(401) 353-3420

REPORT OF ANALYTICAL RESULTS

NETLAB Work Order Number: 2K14059

Client Project: 20091032.A22 - Shutesbury Library

Report Date: 29-November-2022

________________________

Richard Warila, Laboratory Director
New England Testing Laboratory, Inc.
59 Greenhill Street
West Warwick, RI 02893
rich.warila@newenglandtesting.com

Matt Kissane
Fuss & O'Neill

317 Iron Horse Way
Providence, RI 02908

Prepared for:
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NETLAB Case Number: 2K14059

Sample Lab ID Matrix Date Sampled Date Received

Samples Submitted :

The samples listed below were submitted to New England Testing Laboratory on 11/14/22. The group of 

samples appearing in this report was assigned an internal identification number (case number) for laboratory 

information management purposes. The client�s designations for the individual samples, along with our case 

numbers, are used to identify the samples in this report. This report of analytical results pertains only to the 

sample(s) provided to us by the client which are indicated on the custody record. The case number for this sample 

submission is 2K14059. Custody records are included in this report.

1701221111-01 Soil2K14059-01 11/14/202211/11/2022

1701221111-02 Soil2K14059-02 11/14/202211/11/2022

1701221111-05 Soil2K14059-05 11/14/202211/11/2022

1701221111-06 Soil2K14059-06 11/14/202211/11/2022

1701221111-07 Soil2K14059-07 11/14/202211/11/2022

1701221111-08 Soil2K14059-08 11/14/202211/11/2022
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NETLAB Case Number: 2K14059 

Request for Analysis

At the client's request, the analyses presented in the following table were performed on the samples 

submitted.

Analysis Method

1701221111-01 (Lab Number: 2K14059-01) 

EPA 6010CLead

MADEP EPHMADEP EPH

MADEP VPHMADEP VPH

Analysis Method

1701221111-02 (Lab Number: 2K14059-02) 

EPA 6010CLead

MADEP EPHMADEP EPH

MADEP VPHMADEP VPH

Analysis Method

1701221111-05 (Lab Number: 2K14059-05) 

EPA 6010CLead

MADEP EPHMADEP EPH

MADEP VPHMADEP VPH

Analysis Method

1701221111-06 (Lab Number: 2K14059-06) 

EPA 6010CLead

MADEP EPHMADEP EPH

MADEP VPHMADEP VPH

Analysis Method

1701221111-07 (Lab Number: 2K14059-07) 

EPA 6010CLead

MADEP EPHMADEP EPH

MADEP VPHMADEP VPH

Analysis Method

1701221111-08 (Lab Number: 2K14059-08) 

EPA 6010CLead

MADEP EPHMADEP EPH

MADEP VPHMADEP VPH

Method References

Method for the Determination of Extractable Petroleum Hydrocarbons, Rev. 2.1,  Massachusetts 

Department of Environmental Protection, 2004

Method for the Determination of Volatile Petroleum Hydrocarbons, Rev. 2.1,  Massachusetts Department of 

Environmental Protection, 2018

Test Methods for Evaluating Solid Waste,  Physical/Chemical Methods, SW846,  USEPA
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NETLAB Case Number: 2K14059

Case Narrative

 

Sample Receipt:

The samples associated with this work order were received in appropriately cooled and preserved containers. The 

chain of custody was adequately completed and corresponded to the samples submitted.

Exceptions: None

Analysis:

All samples were prepared and analyzed within method specified holding times and according to NETLAB�s 

documented standard operating procedures. The results for the associated calibration, method blank and laboratory 

control sample (LCS) were within method specified quality control requirements and allowances. Results for all soil 

samples, unless otherwise indicated, are reported on a dry weight basis. 

Exceptions: None
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NETLAB Case Number: 2K14059

Results: Total Metals  

ResultAnalyte

Reporting

Limit Date AnalyzedQual Units

Lab Number: 2K14059-01 (Soil)

Sample:  1701221111-01 

Date Prepared

Lead mg/kg 11/18/2211/15/223.92 0.61
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NETLAB Case Number: 2K14059

Results: Total Metals  

ResultAnalyte

Reporting

Limit Date AnalyzedQual Units

Lab Number: 2K14059-02 (Soil)

Sample:  1701221111-02 

Date Prepared

Lead mg/kg 11/18/2211/15/222.10 0.55
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NETLAB Case Number: 2K14059

Results: Total Metals  

ResultAnalyte

Reporting

Limit Date AnalyzedQual Units

Lab Number: 2K14059-05 (Soil)

Sample:  1701221111-05 

Date Prepared

Lead mg/kg 11/18/2211/15/222.83 0.58

Page 7 of 30



NETLAB Case Number: 2K14059

Results: Total Metals  

ResultAnalyte

Reporting

Limit Date AnalyzedQual Units

Lab Number: 2K14059-06 (Soil)

Sample:  1701221111-06 

Date Prepared

Lead mg/kg 11/18/2211/15/221.49 0.58
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NETLAB Case Number: 2K14059

Results: Total Metals  

ResultAnalyte

Reporting

Limit Date AnalyzedQual Units

Lab Number: 2K14059-07 (Soil)

Sample:  1701221111-07 

Date Prepared

Lead mg/kg 11/18/2211/15/221.58 0.57
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NETLAB Case Number: 2K14059

Results: Total Metals  

ResultAnalyte

Reporting

Limit Date AnalyzedQual Units

Lab Number: 2K14059-08 (Soil)

Sample:  1701221111-08 

Date Prepared

Lead mg/kg 11/18/2211/15/221.48 0.56
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Volatile Petroleum Hydrocarbons

Sample: 1701221111-01 (2K14059-01)

SAMPLE INFORMATION

% Moisture

VPH Surrogate Standards:

PID: 2,5-Dibromotoluene

FID: 2,5-Dibromotoluene

Date Received  

Date Collected  

Lab ID  

Client ID   

VPH ANALYTICAL RESULTS

Method for Ranges: MADEP VPH-18-2.1

Temperature

Sample

Preservation

Containers

Matrix Soil

1701221111-01

2K14059-01

11/11/22

11/14/22

12.20

Satisfactory

NAAqueous 

Soil or 

Sediment 

Received in air-tight container

ml methanol

per gram soil: 

1:1 +/- 25%

Preserved with methanol and/or in an air-tight container

Methanol preserved (covering sample)

Received on Ice  Received at: 4+/-2 C°

Method for Target Analytes: MADEP VPH-18-2.1 

AnalyzedResultUnitsRLDilutionElution RangeRANGE/TARGET ANALYTE

mg/kg    Unadjusted C5-C8 Aliphatic Hydrocarbons [1] 9.06.0NA 50X 11/21/22 13:28

mg/kg    Unadjusted C9-C12 Aliphatic Hydrocarbons [1] 90.06.0NA 50X 11/21/22 13:28

mg/kg    Benzene <0.30.3C5-C8 50X 11/21/22 13:28

mg/kg    Ethylbenzene <0.30.3C9-C12 50X 11/21/22 13:28

mg/kg    Methyl t-butyl ether (MTBE) <0.060.06C5-C8 50X 11/21/22 13:28

mg/kg    Naphthalene <0.60.6NA 50X 11/21/22 13:28

mg/kg    Toluene <0.30.3C5-C8 50X 11/21/22 13:28

mg/kg    m&p-Xylene <0.60.6C9-C12 50X 11/21/22 13:28

mg/kg    o-Xylene <0.60.6C9-C12 50X 11/21/22 13:28

mg/kg    Total xylenes <0.60.650X 11/21/22 13:28

mg/kg    C5-C8 Aliphatic Hydrocarbons [1,2] 9.06.0NA 50X 11/21/22 13:28

mg/kg    C9-C12 Aliphatic Hydrocarbons [1,3] 75.26.0NA 50X 11/21/22 13:28

mg/kg    C9-C10 Aromatic Hydrocarbons [1] 14.96.0NA 50X 11/21/22 13:28

%    2,5-Dibromotoluene-PID 87.0 11/21/22 13:28

%    2,5-Dibromotoluene-FID 88.5 11/21/22 13:28

[1] Hydrocarbon Range data excludes concentrations of any surrogate(s) and/or internal standards eluting in that range

[2] C5-C8 Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range

[3] C9-C12 Aliphatic Hydrocarbons exclude conc of Target Analytes eluting in that range AND concentration of C9-C10 Aromatic 

Hydrocarbons

70-130Surrogate Acceptance Range %
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Volatile Petroleum Hydrocarbons

Sample: 1701221111-02 (2K14059-02)

SAMPLE INFORMATION

% Moisture

VPH Surrogate Standards:

PID: 2,5-Dibromotoluene

FID: 2,5-Dibromotoluene

Date Received  

Date Collected  

Lab ID  

Client ID   

VPH ANALYTICAL RESULTS

Method for Ranges: MADEP VPH-18-2.1

Temperature

Sample

Preservation

Containers

Matrix Soil

1701221111-02

2K14059-02

11/11/22

11/14/22

8.40

Satisfactory

NAAqueous 

Soil or 

Sediment 

Received in air-tight container

ml methanol

per gram soil: 

1:1 +/- 25%

Preserved with methanol and/or in an air-tight container

Methanol preserved (covering sample)

Received on Ice  Received at: 4+/-2 C°

Method for Target Analytes: MADEP VPH-18-2.1 

AnalyzedResultUnitsRLDilutionElution RangeRANGE/TARGET ANALYTE

mg/kg    Unadjusted C5-C8 Aliphatic Hydrocarbons [1] 22.66.1NA 50X 11/21/22 14:01

mg/kg    Unadjusted C9-C12 Aliphatic Hydrocarbons [1] 95.06.1NA 50X 11/21/22 14:01

mg/kg    Benzene <0.30.3C5-C8 50X 11/21/22 14:01

mg/kg    Ethylbenzene <0.30.3C9-C12 50X 11/21/22 14:01

mg/kg    Methyl t-butyl ether (MTBE) <0.060.06C5-C8 50X 11/21/22 14:01

mg/kg    Naphthalene <0.60.6NA 50X 11/21/22 14:01

mg/kg    Toluene <0.30.3C5-C8 50X 11/21/22 14:01

mg/kg    m&p-Xylene <0.60.6C9-C12 50X 11/21/22 14:01

mg/kg    o-Xylene <0.60.6C9-C12 50X 11/21/22 14:01

mg/kg    Total xylenes <0.60.650X 11/21/22 14:01

mg/kg    C5-C8 Aliphatic Hydrocarbons [1,2] 22.56.1NA 50X 11/21/22 14:01

mg/kg    C9-C12 Aliphatic Hydrocarbons [1,3] 73.46.1NA 50X 11/21/22 14:01

mg/kg    C9-C10 Aromatic Hydrocarbons [1] 21.46.1NA 50X 11/21/22 14:01

%    2,5-Dibromotoluene-PID 92.9 11/21/22 14:01

%    2,5-Dibromotoluene-FID 96.5 11/21/22 14:01

[1] Hydrocarbon Range data excludes concentrations of any surrogate(s) and/or internal standards eluting in that range

[2] C5-C8 Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range

[3] C9-C12 Aliphatic Hydrocarbons exclude conc of Target Analytes eluting in that range AND concentration of C9-C10 Aromatic 

Hydrocarbons

70-130Surrogate Acceptance Range %
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Volatile Petroleum Hydrocarbons

Sample: 1701221111-05 (2K14059-05)

SAMPLE INFORMATION

% Moisture

VPH Surrogate Standards:

PID: 2,5-Dibromotoluene

FID: 2,5-Dibromotoluene

Date Received  

Date Collected  

Lab ID  

Client ID   

VPH ANALYTICAL RESULTS

Method for Ranges: MADEP VPH-18-2.1

Temperature

Sample

Preservation

Containers

Matrix Soil

1701221111-05

2K14059-05

11/11/22

11/14/22

7.50

Satisfactory

NAAqueous 

Soil or 

Sediment 

Received in air-tight container

ml methanol

per gram soil: 

1:1 +/- 25%

Preserved with methanol and/or in an air-tight container

Methanol preserved (covering sample)

Received on Ice  Received at: 4+/-2 C°

Method for Target Analytes: MADEP VPH-18-2.1 

AnalyzedResultUnitsRLDilutionElution RangeRANGE/TARGET ANALYTE

mg/kg    Unadjusted C5-C8 Aliphatic Hydrocarbons [1] 76.15.0NA 50X 11/21/22 15:40

mg/kg    Unadjusted C9-C12 Aliphatic Hydrocarbons [1] 1615.0NA 50X 11/21/22 15:40

mg/kg    Benzene <0.30.3C5-C8 50X 11/21/22 15:40

mg/kg    Ethylbenzene 0.90.3C9-C12 50X 11/21/22 15:40

mg/kg    Methyl t-butyl ether (MTBE) <0.050.05C5-C8 50X 11/21/22 15:40

mg/kg    Naphthalene <0.50.5NA 50X 11/21/22 15:40

mg/kg    Toluene <0.30.3C5-C8 50X 11/21/22 15:40

mg/kg    m&p-Xylene 1.40.5C9-C12 50X 11/21/22 15:40

mg/kg    o-Xylene <0.50.5C9-C12 50X 11/21/22 15:40

mg/kg    Total xylenes 1.40.550X 11/21/22 15:40

mg/kg    C5-C8 Aliphatic Hydrocarbons [1,2] 76.15.0NA 50X 11/21/22 15:40

mg/kg    C9-C12 Aliphatic Hydrocarbons [1,3] 1255.0NA 50X 11/21/22 15:40

mg/kg    C9-C10 Aromatic Hydrocarbons [1] 33.95.0NA 50X 11/21/22 15:40

%    2,5-Dibromotoluene-PID 88.9 11/21/22 15:40

%    2,5-Dibromotoluene-FID 89.8 11/21/22 15:40

[1] Hydrocarbon Range data excludes concentrations of any surrogate(s) and/or internal standards eluting in that range

[2] C5-C8 Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range

[3] C9-C12 Aliphatic Hydrocarbons exclude conc of Target Analytes eluting in that range AND concentration of C9-C10 Aromatic 

Hydrocarbons

70-130Surrogate Acceptance Range %
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Volatile Petroleum Hydrocarbons

Sample: 1701221111-06 (2K14059-06)

SAMPLE INFORMATION

% Moisture

VPH Surrogate Standards:

PID: 2,5-Dibromotoluene

FID: 2,5-Dibromotoluene

Date Received  

Date Collected  

Lab ID  

Client ID   

VPH ANALYTICAL RESULTS

Method for Ranges: MADEP VPH-18-2.1

Temperature

Sample

Preservation

Containers

Matrix Soil

1701221111-06

2K14059-06

11/11/22

11/14/22

8.90

Satisfactory

NAAqueous 

Soil or 

Sediment 

Received in air-tight container

ml methanol

per gram soil: 

1:1 +/- 25%

Preserved with methanol and/or in an air-tight container

Methanol preserved (covering sample)

Received on Ice  Received at: 4+/-2 C°

Method for Target Analytes: MADEP VPH-18-2.1 

AnalyzedResultUnitsRLDilutionElution RangeRANGE/TARGET ANALYTE

mg/kg    Unadjusted C5-C8 Aliphatic Hydrocarbons [1] <5.15.1NA 50X 11/21/22 16:12

mg/kg    Unadjusted C9-C12 Aliphatic Hydrocarbons [1] <5.15.1NA 50X 11/21/22 16:12

mg/kg    Benzene <0.30.3C5-C8 50X 11/21/22 16:12

mg/kg    Ethylbenzene <0.30.3C9-C12 50X 11/21/22 16:12

mg/kg    Methyl t-butyl ether (MTBE) <0.050.05C5-C8 50X 11/21/22 16:12

mg/kg    Naphthalene <0.50.5NA 50X 11/21/22 16:12

mg/kg    Toluene <0.30.3C5-C8 50X 11/21/22 16:12

mg/kg    m&p-Xylene <0.50.5C9-C12 50X 11/21/22 16:12

mg/kg    o-Xylene <0.50.5C9-C12 50X 11/21/22 16:12

mg/kg    Total xylenes <0.50.550X 11/21/22 16:12

mg/kg    C5-C8 Aliphatic Hydrocarbons [1,2] <5.15.1NA 50X 11/21/22 16:12

mg/kg    C9-C12 Aliphatic Hydrocarbons [1,3] <5.15.1NA 50X 11/21/22 16:12

mg/kg    C9-C10 Aromatic Hydrocarbons [1] <5.15.1NA 50X 11/21/22 16:12

%    2,5-Dibromotoluene-PID 87.7 11/21/22 16:12

%    2,5-Dibromotoluene-FID 88.7 11/21/22 16:12

[1] Hydrocarbon Range data excludes concentrations of any surrogate(s) and/or internal standards eluting in that range

[2] C5-C8 Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range

[3] C9-C12 Aliphatic Hydrocarbons exclude conc of Target Analytes eluting in that range AND concentration of C9-C10 Aromatic 

Hydrocarbons

70-130Surrogate Acceptance Range %
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Volatile Petroleum Hydrocarbons

Sample: 1701221111-07 (2K14059-07)

SAMPLE INFORMATION

% Moisture

VPH Surrogate Standards:

PID: 2,5-Dibromotoluene

FID: 2,5-Dibromotoluene

Date Received  

Date Collected  

Lab ID  

Client ID   

VPH ANALYTICAL RESULTS

Method for Ranges: MADEP VPH-18-2.1

Temperature

Sample

Preservation

Containers

Matrix Soil

1701221111-07

2K14059-07

11/11/22

11/14/22

7.80

Satisfactory

NAAqueous 

Soil or 

Sediment 

Received in air-tight container

ml methanol

per gram soil: 

1:1 +/- 25%

Preserved with methanol and/or in an air-tight container

Methanol preserved (covering sample)

Received on Ice  Received at: 4+/-2 C°

Method for Target Analytes: MADEP VPH-18-2.1 

AnalyzedResultUnitsRLDilutionElution RangeRANGE/TARGET ANALYTE

mg/kg    Unadjusted C5-C8 Aliphatic Hydrocarbons [1] <4.94.9NA 50X 11/21/22 16:46

mg/kg    Unadjusted C9-C12 Aliphatic Hydrocarbons [1] <4.94.9NA 50X 11/21/22 16:46

mg/kg    Benzene <0.20.2C5-C8 50X 11/21/22 16:46

mg/kg    Ethylbenzene <0.20.2C9-C12 50X 11/21/22 16:46

mg/kg    Methyl t-butyl ether (MTBE) <0.050.05C5-C8 50X 11/21/22 16:46

mg/kg    Naphthalene <0.50.5NA 50X 11/21/22 16:46

mg/kg    Toluene <0.20.2C5-C8 50X 11/21/22 16:46

mg/kg    m&p-Xylene <0.50.5C9-C12 50X 11/21/22 16:46

mg/kg    o-Xylene <0.50.5C9-C12 50X 11/21/22 16:46

mg/kg    Total xylenes <0.50.550X 11/21/22 16:46

mg/kg    C5-C8 Aliphatic Hydrocarbons [1,2] <4.94.9NA 50X 11/21/22 16:46

mg/kg    C9-C12 Aliphatic Hydrocarbons [1,3] <4.94.9NA 50X 11/21/22 16:46

mg/kg    C9-C10 Aromatic Hydrocarbons [1] <4.94.9NA 50X 11/21/22 16:46

%    2,5-Dibromotoluene-PID 89.9 11/21/22 16:46

%    2,5-Dibromotoluene-FID 94.3 11/21/22 16:46

[1] Hydrocarbon Range data excludes concentrations of any surrogate(s) and/or internal standards eluting in that range

[2] C5-C8 Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range

[3] C9-C12 Aliphatic Hydrocarbons exclude conc of Target Analytes eluting in that range AND concentration of C9-C10 Aromatic 

Hydrocarbons

70-130Surrogate Acceptance Range %
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Volatile Petroleum Hydrocarbons

Sample: 1701221111-08 (2K14059-08)

SAMPLE INFORMATION

% Moisture

VPH Surrogate Standards:

PID: 2,5-Dibromotoluene

FID: 2,5-Dibromotoluene

Date Received  

Date Collected  

Lab ID  

Client ID   

VPH ANALYTICAL RESULTS

Method for Ranges: MADEP VPH-18-2.1

Temperature

Sample

Preservation

Containers

Matrix Soil

1701221111-08

2K14059-08

11/11/22

11/14/22

8.30

Satisfactory

NAAqueous 

Soil or 

Sediment 

Received in air-tight container

ml methanol

per gram soil: 

1:1 +/- 25%

Preserved with methanol and/or in an air-tight container

Methanol preserved (covering sample)

Received on Ice  Received at: 4+/-2 C°

Method for Target Analytes: MADEP VPH-18-2.1 

AnalyzedResultUnitsRLDilutionElution RangeRANGE/TARGET ANALYTE

mg/kg    Unadjusted C5-C8 Aliphatic Hydrocarbons [1] <5.05.0NA 50X 11/21/22 17:19

mg/kg    Unadjusted C9-C12 Aliphatic Hydrocarbons [1] 8.75.0NA 50X 11/21/22 17:19

mg/kg    Benzene <0.30.3C5-C8 50X 11/21/22 17:19

mg/kg    Ethylbenzene <0.30.3C9-C12 50X 11/21/22 17:19

mg/kg    Methyl t-butyl ether (MTBE) <0.050.05C5-C8 50X 11/21/22 17:19

mg/kg    Naphthalene <0.50.5NA 50X 11/21/22 17:19

mg/kg    Toluene <0.30.3C5-C8 50X 11/21/22 17:19

mg/kg    m&p-Xylene <0.50.5C9-C12 50X 11/21/22 17:19

mg/kg    o-Xylene <0.50.5C9-C12 50X 11/21/22 17:19

mg/kg    Total xylenes <0.50.550X 11/21/22 17:19

mg/kg    C5-C8 Aliphatic Hydrocarbons [1,2] <5.05.0NA 50X 11/21/22 17:19

mg/kg    C9-C12 Aliphatic Hydrocarbons [1,3] 8.75.0NA 50X 11/21/22 17:19

mg/kg    C9-C10 Aromatic Hydrocarbons [1] <5.05.0NA 50X 11/21/22 17:19

%    2,5-Dibromotoluene-PID 87.7 11/21/22 17:19

%    2,5-Dibromotoluene-FID 87.6 11/21/22 17:19

[1] Hydrocarbon Range data excludes concentrations of any surrogate(s) and/or internal standards eluting in that range

[2] C5-C8 Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range

[3] C9-C12 Aliphatic Hydrocarbons exclude conc of Target Analytes eluting in that range AND concentration of C9-C10 Aromatic 

Hydrocarbons

70-130Surrogate Acceptance Range %
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Extractable Petroleum Hydrocarbons

 Sample: 1701221111-01 (2K14059-01)

SAMPLE INFORMATION

UnitsRLRANGE/TARGET ANALYTE

EPH Surrogate Standards:

Aliphatic: Chlorooctadecane

Aromatic: o-Terphenyl

Date Extracted  

Date Thawed  

Date Received  

Date Collected  

Lab ID  

EPH ANALYTICAL RESULTS

EPH Fractionation Surrogates:

(1) 2-Fluorobiphenyl

(2) 2-Bromonaphthalene

Method for Target Analytes: MADEP EPH 4-1.1 

Method for Ranges: MADEP EPH 4-1.1

Extraction Method

Temperature

Aqueous Preservatives

Containers

Matrix Soil

1701221111-01

2K14059-01

11/23/22

11/11/22

11/14/22

12.20

Result

Satisfactory

NA

NA

Dilution Analyzed

Percent Moisture  

Client ID  

EPA Method 3546

Received on Ice  Received at: 4+/-2 C°

    Unadjusted C11-C22 Aromatic Hydrocarbons [1] mg/kg <7.557.551X 11/29/22 03:16

mg/kg                                                   Naphthalene <0.370.371X 11/29/22 03:16

mg/kg Diesel PAH                                   2-Methylnaphthalene <0.370.371X 11/29/22 03:16

mg/kg Analytes                                      Phenanthrene <0.370.371X 11/29/22 03:16

                                                   Acenaphthene <0.37mg/kg0.371X 11/29/22 03:16

mg/kg                                                   Acenaphthylene <0.370.371X 11/29/22 03:16

mg/kg                                                   Fluorene <0.370.371X 11/29/22 03:16

mg/kg                                                   Anthracene <0.370.371X 11/29/22 03:16

mg/kg                                                   Fluoranthene <0.370.371X 11/29/22 03:16

mg/kg                                                   Pyrene <0.370.371X 11/29/22 03:16

mg/kg                                                   Benzo(a)anthracene <0.370.371X 11/29/22 03:16

mg/kg Other                                          Chrysene <0.370.371X 11/29/22 03:16

mg/kg Target PAH                                  Benzo(b)fluoranthene <0.370.371X 11/29/22 03:16

mg/kg Analytes                                      Benzo(k)fluoranthene <0.370.371X 11/29/22 03:16

mg/kg                                                   Benzo(a)pyrene <0.370.371X 11/29/22 03:16

mg/kg                                                   Indeno(1,2,3-cd)pyrene <0.370.371X 11/29/22 03:16

mg/kg                                                   Dibenz(a,h)anthracene <0.370.371X 11/29/22 03:16

                                                   Benzo(g,h,i)perylene <0.37mg/kg0.371X 11/29/22 03:16

    C9-C18 Aliphatic Hydrocarbons [1] mg/kg <15.015.01X 11/29/22 04:41

    C19-C36 Aliphatic Hydrocarbons [1] mg/kg <15.015.01X 11/29/22 04:41

    C11-C22 Aromatic Hydrocarbons [1,2] mg/kg <7.557.551X 11/29/22 03:16

    Chlorooctadecane (Sample Surrogate) % 52.5 11/29/22 04:41

    o-Terphenyl (Sample Surrogate) % 49.1 11/29/22 03:16

    2-Fluorobiphenyl (Fractionation Surrogate) % 74.0 11/29/22 03:16

    2-Bromonaphthalene (Fractionation Surrogate) % 72.4 11/29/22 03:16

[1] Hydrocarbon range data excludes area counts of any surrogate(s) and/or internal standards eluting in that range.

[2] C11-C22 Aromatic Hydrocarbons excludes the concentration of Target PAH Analytes.

[3] See the case narrative in cases where a dash (-) is entered in the surrogate recovery block.

40 - 140 Surrogate Acceptance Range [3] %

Page 17 of 30



Extractable Petroleum Hydrocarbons

 Sample: 1701221111-02 (2K14059-02)

SAMPLE INFORMATION

UnitsRLRANGE/TARGET ANALYTE

EPH Surrogate Standards:

Aliphatic: Chlorooctadecane

Aromatic: o-Terphenyl

Date Extracted  

Date Thawed  

Date Received  

Date Collected  

Lab ID  

EPH ANALYTICAL RESULTS

EPH Fractionation Surrogates:

(1) 2-Fluorobiphenyl

(2) 2-Bromonaphthalene

Method for Target Analytes: MADEP EPH 4-1.1 

Method for Ranges: MADEP EPH 4-1.1

Extraction Method

Temperature

Aqueous Preservatives

Containers

Matrix Soil

1701221111-02

2K14059-02

11/23/22

11/11/22

11/14/22

8.40

Result

Satisfactory

NA

NA

Dilution Analyzed

Percent Moisture  

Client ID  

EPA Method 3546

Received on Ice  Received at: 4+/-2 C°

    Unadjusted C11-C22 Aromatic Hydrocarbons [1] mg/kg 10.07.231X 11/29/22 03:39

mg/kg                                                   Naphthalene 0.600.361X 11/29/22 03:39

mg/kg Diesel PAH                                   2-Methylnaphthalene 0.470.361X 11/29/22 03:39

mg/kg Analytes                                      Phenanthrene <0.360.361X 11/29/22 03:39

                                                   Acenaphthene <0.36mg/kg0.361X 11/29/22 03:39

mg/kg                                                   Acenaphthylene <0.360.361X 11/29/22 03:39

mg/kg                                                   Fluorene <0.360.361X 11/29/22 03:39

mg/kg                                                   Anthracene <0.360.361X 11/29/22 03:39

mg/kg                                                   Fluoranthene <0.360.361X 11/29/22 03:39

mg/kg                                                   Pyrene <0.360.361X 11/29/22 03:39

mg/kg                                                   Benzo(a)anthracene <0.360.361X 11/29/22 03:39

mg/kg Other                                          Chrysene <0.360.361X 11/29/22 03:39

mg/kg Target PAH                                  Benzo(b)fluoranthene <0.360.361X 11/29/22 03:39

mg/kg Analytes                                      Benzo(k)fluoranthene <0.360.361X 11/29/22 03:39

mg/kg                                                   Benzo(a)pyrene <0.360.361X 11/29/22 03:39

mg/kg                                                   Indeno(1,2,3-cd)pyrene <0.360.361X 11/29/22 03:39

mg/kg                                                   Dibenz(a,h)anthracene <0.360.361X 11/29/22 03:39

                                                   Benzo(g,h,i)perylene <0.36mg/kg0.361X 11/29/22 03:39

    C9-C18 Aliphatic Hydrocarbons [1] mg/kg 15.214.41X 11/29/22 05:05

    C19-C36 Aliphatic Hydrocarbons [1] mg/kg <14.414.41X 11/29/22 05:05

    C11-C22 Aromatic Hydrocarbons [1,2] mg/kg 8.957.231X 11/29/22 03:39

    Chlorooctadecane (Sample Surrogate) % 46.1 11/29/22 05:05

    o-Terphenyl (Sample Surrogate) % 42.3 11/29/22 03:39

    2-Fluorobiphenyl (Fractionation Surrogate) % 64.3 11/29/22 03:39

    2-Bromonaphthalene (Fractionation Surrogate) % 62.3 11/29/22 03:39

[1] Hydrocarbon range data excludes area counts of any surrogate(s) and/or internal standards eluting in that range.

[2] C11-C22 Aromatic Hydrocarbons excludes the concentration of Target PAH Analytes.

[3] See the case narrative in cases where a dash (-) is entered in the surrogate recovery block.

40 - 140 Surrogate Acceptance Range [3] %
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Extractable Petroleum Hydrocarbons

 Sample: 1701221111-05 (2K14059-05)

SAMPLE INFORMATION

UnitsRLRANGE/TARGET ANALYTE

EPH Surrogate Standards:

Aliphatic: Chlorooctadecane

Aromatic: o-Terphenyl

Date Extracted  

Date Thawed  

Date Received  

Date Collected  

Lab ID  

EPH ANALYTICAL RESULTS

EPH Fractionation Surrogates:

(1) 2-Fluorobiphenyl

(2) 2-Bromonaphthalene

Method for Target Analytes: MADEP EPH 4-1.1 

Method for Ranges: MADEP EPH 4-1.1

Extraction Method

Temperature

Aqueous Preservatives

Containers

Matrix Soil

1701221111-05

2K14059-05

11/23/22

11/11/22

11/14/22

7.50

Result

Satisfactory

NA

NA

Dilution Analyzed

Percent Moisture  

Client ID  

EPA Method 3546

Received on Ice  Received at: 4+/-2 C°

    Unadjusted C11-C22 Aromatic Hydrocarbons [1] mg/kg <7.167.161X 11/29/22 04:01

mg/kg                                                   Naphthalene <0.350.351X 11/29/22 04:01

mg/kg Diesel PAH                                   2-Methylnaphthalene <0.350.351X 11/29/22 04:01

mg/kg Analytes                                      Phenanthrene <0.350.351X 11/29/22 04:01

                                                   Acenaphthene <0.35mg/kg0.351X 11/29/22 04:01

mg/kg                                                   Acenaphthylene <0.350.351X 11/29/22 04:01

mg/kg                                                   Fluorene <0.350.351X 11/29/22 04:01

mg/kg                                                   Anthracene <0.350.351X 11/29/22 04:01

mg/kg                                                   Fluoranthene <0.350.351X 11/29/22 04:01

mg/kg                                                   Pyrene <0.350.351X 11/29/22 04:01

mg/kg                                                   Benzo(a)anthracene <0.350.351X 11/29/22 04:01

mg/kg Other                                          Chrysene <0.350.351X 11/29/22 04:01

mg/kg Target PAH                                  Benzo(b)fluoranthene <0.350.351X 11/29/22 04:01

mg/kg Analytes                                      Benzo(k)fluoranthene <0.350.351X 11/29/22 04:01

mg/kg                                                   Benzo(a)pyrene <0.350.351X 11/29/22 04:01

mg/kg                                                   Indeno(1,2,3-cd)pyrene <0.350.351X 11/29/22 04:01

mg/kg                                                   Dibenz(a,h)anthracene <0.350.351X 11/29/22 04:01

                                                   Benzo(g,h,i)perylene <0.35mg/kg0.351X 11/29/22 04:01

    C9-C18 Aliphatic Hydrocarbons [1] mg/kg <14.314.31X 11/29/22 05:29

    C19-C36 Aliphatic Hydrocarbons [1] mg/kg <14.314.31X 11/29/22 05:29

    C11-C22 Aromatic Hydrocarbons [1,2] mg/kg <7.167.161X 11/29/22 04:01

    Chlorooctadecane (Sample Surrogate) % 48.7 11/29/22 05:29

    o-Terphenyl (Sample Surrogate) % 45.9 11/29/22 04:01

    2-Fluorobiphenyl (Fractionation Surrogate) % 81.5 11/29/22 04:01

    2-Bromonaphthalene (Fractionation Surrogate) % 80.0 11/29/22 04:01

[1] Hydrocarbon range data excludes area counts of any surrogate(s) and/or internal standards eluting in that range.

[2] C11-C22 Aromatic Hydrocarbons excludes the concentration of Target PAH Analytes.

[3] See the case narrative in cases where a dash (-) is entered in the surrogate recovery block.

40 - 140 Surrogate Acceptance Range [3] %
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Extractable Petroleum Hydrocarbons

 Sample: 1701221111-06 (2K14059-06)

SAMPLE INFORMATION

UnitsRLRANGE/TARGET ANALYTE

EPH Surrogate Standards:

Aliphatic: Chlorooctadecane

Aromatic: o-Terphenyl

Date Extracted  

Date Thawed  

Date Received  

Date Collected  

Lab ID  

EPH ANALYTICAL RESULTS

EPH Fractionation Surrogates:

(1) 2-Fluorobiphenyl

(2) 2-Bromonaphthalene

Method for Target Analytes: MADEP EPH 4-1.1 

Method for Ranges: MADEP EPH 4-1.1

Extraction Method

Temperature

Aqueous Preservatives

Containers

Matrix Soil

1701221111-06

2K14059-06

11/23/22

11/11/22

11/14/22

8.90

Result

Satisfactory

NA

NA

Dilution Analyzed

Percent Moisture  

Client ID  

EPA Method 3546

Received on Ice  Received at: 4+/-2 C°

    Unadjusted C11-C22 Aromatic Hydrocarbons [1] mg/kg 9.117.271X 11/29/22 04:24

mg/kg                                                   Naphthalene <0.360.361X 11/29/22 04:24

mg/kg Diesel PAH                                   2-Methylnaphthalene <0.360.361X 11/29/22 04:24

mg/kg Analytes                                      Phenanthrene <0.360.361X 11/29/22 04:24

                                                   Acenaphthene <0.36mg/kg0.361X 11/29/22 04:24

mg/kg                                                   Acenaphthylene <0.360.361X 11/29/22 04:24

mg/kg                                                   Fluorene <0.360.361X 11/29/22 04:24

mg/kg                                                   Anthracene <0.360.361X 11/29/22 04:24

mg/kg                                                   Fluoranthene <0.360.361X 11/29/22 04:24

mg/kg                                                   Pyrene <0.360.361X 11/29/22 04:24

mg/kg                                                   Benzo(a)anthracene <0.360.361X 11/29/22 04:24

mg/kg Other                                          Chrysene <0.360.361X 11/29/22 04:24

mg/kg Target PAH                                  Benzo(b)fluoranthene <0.360.361X 11/29/22 04:24

mg/kg Analytes                                      Benzo(k)fluoranthene <0.360.361X 11/29/22 04:24

mg/kg                                                   Benzo(a)pyrene <0.360.361X 11/29/22 04:24

mg/kg                                                   Indeno(1,2,3-cd)pyrene <0.360.361X 11/29/22 04:24

mg/kg                                                   Dibenz(a,h)anthracene <0.360.361X 11/29/22 04:24

                                                   Benzo(g,h,i)perylene <0.36mg/kg0.361X 11/29/22 04:24

    C9-C18 Aliphatic Hydrocarbons [1] mg/kg <14.514.51X 11/29/22 05:55

    C19-C36 Aliphatic Hydrocarbons [1] mg/kg <14.514.51X 11/29/22 05:55

    C11-C22 Aromatic Hydrocarbons [1,2] mg/kg 9.117.271X 11/29/22 04:24

    Chlorooctadecane (Sample Surrogate) % 46.2 11/29/22 05:55

    o-Terphenyl (Sample Surrogate) % 45.5 11/29/22 04:24

    2-Fluorobiphenyl (Fractionation Surrogate) % 74.5 11/29/22 04:24

    2-Bromonaphthalene (Fractionation Surrogate) % 73.1 11/29/22 04:24

[1] Hydrocarbon range data excludes area counts of any surrogate(s) and/or internal standards eluting in that range.

[2] C11-C22 Aromatic Hydrocarbons excludes the concentration of Target PAH Analytes.

[3] See the case narrative in cases where a dash (-) is entered in the surrogate recovery block.

40 - 140 Surrogate Acceptance Range [3] %
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Extractable Petroleum Hydrocarbons

 Sample: 1701221111-07 (2K14059-07)

SAMPLE INFORMATION

UnitsRLRANGE/TARGET ANALYTE

EPH Surrogate Standards:

Aliphatic: Chlorooctadecane

Aromatic: o-Terphenyl

Date Extracted  

Date Thawed  

Date Received  

Date Collected  

Lab ID  

EPH ANALYTICAL RESULTS

EPH Fractionation Surrogates:

(1) 2-Fluorobiphenyl

(2) 2-Bromonaphthalene

Method for Target Analytes: MADEP EPH 4-1.1 

Method for Ranges: MADEP EPH 4-1.1

Extraction Method

Temperature

Aqueous Preservatives

Containers

Matrix Soil

1701221111-07

2K14059-07

11/23/22

11/11/22

11/14/22

7.80

Result

Satisfactory

NA

NA

Dilution Analyzed

Percent Moisture  

Client ID  

EPA Method 3546

Received on Ice  Received at: 4+/-2 C°

    Unadjusted C11-C22 Aromatic Hydrocarbons [1] mg/kg <7.197.191X 11/29/22 04:47

mg/kg                                                   Naphthalene <0.360.361X 11/29/22 04:47

mg/kg Diesel PAH                                   2-Methylnaphthalene <0.360.361X 11/29/22 04:47

mg/kg Analytes                                      Phenanthrene <0.360.361X 11/29/22 04:47

                                                   Acenaphthene <0.36mg/kg0.361X 11/29/22 04:47

mg/kg                                                   Acenaphthylene <0.360.361X 11/29/22 04:47

mg/kg                                                   Fluorene <0.360.361X 11/29/22 04:47

mg/kg                                                   Anthracene <0.360.361X 11/29/22 04:47

mg/kg                                                   Fluoranthene <0.360.361X 11/29/22 04:47

mg/kg                                                   Pyrene <0.360.361X 11/29/22 04:47

mg/kg                                                   Benzo(a)anthracene <0.360.361X 11/29/22 04:47

mg/kg Other                                          Chrysene <0.360.361X 11/29/22 04:47

mg/kg Target PAH                                  Benzo(b)fluoranthene <0.360.361X 11/29/22 04:47

mg/kg Analytes                                      Benzo(k)fluoranthene <0.360.361X 11/29/22 04:47

mg/kg                                                   Benzo(a)pyrene <0.360.361X 11/29/22 04:47

mg/kg                                                   Indeno(1,2,3-cd)pyrene <0.360.361X 11/29/22 04:47

mg/kg                                                   Dibenz(a,h)anthracene <0.360.361X 11/29/22 04:47

                                                   Benzo(g,h,i)perylene <0.36mg/kg0.361X 11/29/22 04:47

    C9-C18 Aliphatic Hydrocarbons [1] mg/kg <14.314.31X 11/29/22 06:17

    C19-C36 Aliphatic Hydrocarbons [1] mg/kg <14.314.31X 11/29/22 06:17

    C11-C22 Aromatic Hydrocarbons [1,2] mg/kg <7.197.191X 11/29/22 04:47

    Chlorooctadecane (Sample Surrogate) % 53.0 11/29/22 06:17

    o-Terphenyl (Sample Surrogate) % 60.4 11/29/22 04:47

    2-Fluorobiphenyl (Fractionation Surrogate) % 87.8 11/29/22 04:47

    2-Bromonaphthalene (Fractionation Surrogate) % 86.6 11/29/22 04:47

[1] Hydrocarbon range data excludes area counts of any surrogate(s) and/or internal standards eluting in that range.

[2] C11-C22 Aromatic Hydrocarbons excludes the concentration of Target PAH Analytes.

[3] See the case narrative in cases where a dash (-) is entered in the surrogate recovery block.

40 - 140 Surrogate Acceptance Range [3] %
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Extractable Petroleum Hydrocarbons

 Sample: 1701221111-08 (2K14059-08)

SAMPLE INFORMATION

UnitsRLRANGE/TARGET ANALYTE

EPH Surrogate Standards:

Aliphatic: Chlorooctadecane

Aromatic: o-Terphenyl

Date Extracted  

Date Thawed  

Date Received  

Date Collected  

Lab ID  

EPH ANALYTICAL RESULTS

EPH Fractionation Surrogates:

(1) 2-Fluorobiphenyl

(2) 2-Bromonaphthalene

Method for Target Analytes: MADEP EPH 4-1.1 

Method for Ranges: MADEP EPH 4-1.1

Extraction Method

Temperature

Aqueous Preservatives

Containers

Matrix Soil

1701221111-08

2K14059-08

11/23/22

11/11/22

11/14/22

8.30

Result

Satisfactory

NA

NA

Dilution Analyzed

Percent Moisture  

Client ID  

EPA Method 3546

Received on Ice  Received at: 4+/-2 C°

    Unadjusted C11-C22 Aromatic Hydrocarbons [1] mg/kg <7.227.221X 11/29/22 05:09

mg/kg                                                   Naphthalene <0.360.361X 11/29/22 05:09

mg/kg Diesel PAH                                   2-Methylnaphthalene <0.360.361X 11/29/22 05:09

mg/kg Analytes                                      Phenanthrene <0.360.361X 11/29/22 05:09

                                                   Acenaphthene <0.36mg/kg0.361X 11/29/22 05:09

mg/kg                                                   Acenaphthylene <0.360.361X 11/29/22 05:09

mg/kg                                                   Fluorene <0.360.361X 11/29/22 05:09

mg/kg                                                   Anthracene <0.360.361X 11/29/22 05:09

mg/kg                                                   Fluoranthene <0.360.361X 11/29/22 05:09

mg/kg                                                   Pyrene <0.360.361X 11/29/22 05:09

mg/kg                                                   Benzo(a)anthracene <0.360.361X 11/29/22 05:09

mg/kg Other                                          Chrysene <0.360.361X 11/29/22 05:09

mg/kg Target PAH                                  Benzo(b)fluoranthene <0.360.361X 11/29/22 05:09

mg/kg Analytes                                      Benzo(k)fluoranthene <0.360.361X 11/29/22 05:09

mg/kg                                                   Benzo(a)pyrene <0.360.361X 11/29/22 05:09

mg/kg                                                   Indeno(1,2,3-cd)pyrene <0.360.361X 11/29/22 05:09

mg/kg                                                   Dibenz(a,h)anthracene <0.360.361X 11/29/22 05:09

                                                   Benzo(g,h,i)perylene <0.36mg/kg0.361X 11/29/22 05:09

    C9-C18 Aliphatic Hydrocarbons [1] mg/kg <14.414.41X 11/29/22 06:41

    C19-C36 Aliphatic Hydrocarbons [1] mg/kg <14.414.41X 11/29/22 06:41

    C11-C22 Aromatic Hydrocarbons [1,2] mg/kg <7.227.221X 11/29/22 05:09

    Chlorooctadecane (Sample Surrogate) % 46.7 11/29/22 06:41

    o-Terphenyl (Sample Surrogate) % 50.7 11/29/22 05:09

    2-Fluorobiphenyl (Fractionation Surrogate) % 83.0 11/29/22 05:09

    2-Bromonaphthalene (Fractionation Surrogate) % 81.1 11/29/22 05:09

[1] Hydrocarbon range data excludes area counts of any surrogate(s) and/or internal standards eluting in that range.

[2] C11-C22 Aromatic Hydrocarbons excludes the concentration of Target PAH Analytes.

[3] See the case narrative in cases where a dash (-) is entered in the surrogate recovery block.

40 - 140 Surrogate Acceptance Range [3] %
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Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control

Total Metals

Batch:  B2K0858 - Metals Digestion Soils
Prepared: 11/15/22  Analyzed: 11/16/22 Blank (B2K0858-BLK1)

Lead ND 0.50 mg/kg

Prepared: 11/15/22  Analyzed: 11/16/22 LCS (B2K0858-BS1)

Lead 102 0.50 100 85-115102mg/kg

Prepared: 11/15/22  Analyzed: 11/16/22 LCS Dup (B2K0858-BSD1)

Lead 102 0.50 100 20085-115102 0.00mg/kg

Prepared: 11/15/22  Analyzed: 11/18/22 Source: 2K14040-02Matrix Spike (B2K0858-MS1)

Lead 124 0.54 108 8.30 75-125107mg/kg dry

Prepared: 11/15/22  Analyzed: 11/18/22 Source: 2K14040-02Matrix Spike Dup (B2K0858-MSD1)

Lead 140 0.60 120 8.30 2075-125110 11.8mg/kg dry
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Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

Volatile Petroleum Hydrocarbons (MADEP-VPH)

Batch:  B2K1045 - MADEP VPH
Prepared & Analyzed: 11/21/22 Blank (B2K1045-BLK1)

Unadjusted C5-C8 Aliphatic 

Hydrocarbons

ND 5.0 mg/kg

Unadjusted C9-C12 Aliphatic 

Hydrocarbons

ND 5.0 mg/kg

C5-C8 Aliphatic Hydrocarbons ND 5.0 mg/kg
C9-C12 Aliphatic Hydrocarbons ND 5.0 mg/kg
C9-C10 Aromatic Hydrocarbons ND 5.0 mg/kg

50.0 70-130Surrogate: 2,5- Dibromotoluene-PID 83.141.5 ug/l
50.0 70-130Surrogate: 2,5- Dibromotoluene-FID 80.940.4 ug/l

Prepared & Analyzed: 11/21/22 LCS (B2K1045-BS1)

Benzene 2.3 0.2 2.50 70-13093.1mg/kg
Ethylbenzene 2.5 0.2 2.50 70-13099.2mg/kg
Methyl t-butyl ether (MTBE) 2.3 0.05 2.50 70-13093.4mg/kg
Naphthalene 2.6 0.5 2.50 70-130104mg/kg
Toluene 2.4 0.2 2.50 70-13095.9mg/kg
m&p-Xylene 5.1 0.5 5.00 70-130101mg/kg
2-Methylpentane 2.3 250 2.50 70-13093.5mg/kg
o-Xylene 2.5 0.5 2.50 70-130102mg/kg
n-Nonane 2.2 250 2.50 70-13089.8mg/kg
Decane 2.5 250 2.50 70-130101mg/kg
C5-C8 Aliphatic Hydrocarbons ND 5.0 70-130mg/kg
n-Butylcylohexane 2.6 250 2.50 70-130106mg/kg
n-Pentane 2.3 250 2.50 70-13091.5mg/kg
C9-C12 Aliphatic Hydrocarbons ND 5.0 70-130mg/kg
1,2,4-Trimethylbenzene 2.8 0.5 2.50 70-130113mg/kg
VPH_LCS_Aliphatic_C5-C8 7.0 0.5 7.50 70-13092.9mg/kg
C9-C10 Aromatic Hydrocarbons ND 5.0 2.50 70-130mg/kg
VPH_LCS_Aliphatic_C9-C12 5.2 0.5 5.00 70-130103mg/kg
VPH_LCS_Aromatic_C9-C10 2.8 0.5 2.50 70-130113mg/kg

50.0 70-130Surrogate: 2,5- Dibromotoluene-PID 75.037.5 ug/l
50.0 70-130Surrogate: 2,5- Dibromotoluene-FID 80.140.0 ug/l
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Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

Volatile Petroleum Hydrocarbons (MADEP-VPH) (Continued)

Batch:  B2K1045 - MADEP VPH (Continued)
Prepared & Analyzed: 11/21/22 LCS Dup (B2K1045-BSD1)

Benzene 2.4 0.2 2.50 2570-13096.2 3.30mg/kg
Ethylbenzene 2.6 0.2 2.50 2570-130102 3.23mg/kg
Methyl t-butyl ether (MTBE) 2.4 0.05 2.50 2570-13096.4 3.16mg/kg
Naphthalene 2.7 0.5 2.50 2570-130107 3.21mg/kg
Toluene 2.5 0.2 2.50 2570-13099.1 3.30mg/kg
m&p-Xylene 5.2 0.5 5.00 2570-130105 3.39mg/kg
2-Methylpentane 2.4 250 2.50 2570-13097.0 3.65mg/kg
n-Nonane 2.3 250 2.50 2570-13091.2 1.61mg/kg
o-Xylene 2.6 0.5 2.50 2570-130105 3.12mg/kg
Decane 2.6 250 2.50 2570-130104 3.05mg/kg
C5-C8 Aliphatic Hydrocarbons ND 5.0 2570-130mg/kg
n-Butylcylohexane 2.5 250 2.50 2570-130102 4.01mg/kg
n-Pentane 2.4 250 2.50 2570-13095.6 4.38mg/kg
C9-C12 Aliphatic Hydrocarbons ND 5.0 2570-130mg/kg
1,2,4-Trimethylbenzene 2.9 0.5 2.50 2570-130115 1.74mg/kg
VPH_LCS_Aliphatic_C5-C8 7.2 0.5 7.50 2570-13096.5 3.72mg/kg
C9-C10 Aromatic Hydrocarbons ND 5.0 2.50 2570-130mg/kg
VPH_LCS_Aliphatic_C9-C12 5.1 0.5 5.00 2570-130103 0.505mg/kg
VPH_LCS_Aromatic_C9-C10 2.9 0.5 2.50 2570-130115 1.74mg/kg

50.0 70-130Surrogate: 2,5- Dibromotoluene-PID 76.738.3 ug/l
50.0 70-130Surrogate: 2,5- Dibromotoluene-FID 74.637.3 ug/l
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Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

Extractable Petroleum Hydrocarbons (MADEP-EPH)

Batch:  B2K1235 - EPA 3546
Prepared: 11/23/22  Analyzed: 11/28/22 Blank (B2K1235-BLK1)

Unadjusted C11-C22 Aromatic 

Hydrocarbons

ND 6.67 mg/kg

Naphthalene ND 0.33 mg/kg
2-Methylnaphthalene ND 0.33 mg/kg
Phenanthrene ND 0.33 mg/kg
Acenaphthene ND 0.33 mg/kg
Acenaphthylene ND 0.33 mg/kg
Fluorene ND 0.33 mg/kg
Anthracene ND 0.33 mg/kg
Fluoranthene ND 0.33 mg/kg
Pyrene ND 0.33 mg/kg
Benzo(a)anthracene ND 0.33 mg/kg
Chrysene ND 0.33 mg/kg
Benzo(b)fluoranthene ND 0.33 mg/kg
Benzo(k)fluoranthene ND 0.33 mg/kg
Benzo(a)pyrene ND 0.33 mg/kg
Indeno(1,2,3-cd)pyrene ND 0.33 mg/kg
Dibenz(a,h)anthracene ND 0.33 mg/kg
Benzo(g,h,i)perylene ND 0.33 mg/kg
C9-C18 Aliphatic Hydrocarbons ND 13.3 mg/kg
C19-C36 Aliphatic Hydrocarbons ND 13.3 mg/kg
C11-C22 Aromatic Hydrocarbons ND 6.67 mg/kg

8.33 40-140Surrogate: Chlorooctadecane 48.24.02 mg/kg
8.33 40-140Surrogate: o-Terphenyl 49.84.15 mg/kg
3.33 40-140Surrogate: 2-Fluorobiphenyl 89.62.99 mg/kg
3.33 40-140Surrogate: 2-Bromonaphthalene 65.72.19 mg/kg

Prepared: 11/23/22  Analyzed: 11/28/22 LCS (B2K1235-BS1)

Naphthalene 1.37 0.33 2.67 40-14051.2mg/kg
2-Methylnaphthalene 1.36 0.33 2.67 40-14051.1mg/kg
Phenanthrene 1.28 0.33 2.67 40-14048.0mg/kg
Acenaphthene 1.31 0.33 2.67 40-14049.0mg/kg
Acenaphthylene 1.28 0.33 2.67 40-14048.0mg/kg
Fluorene 1.32 0.33 2.67 40-14049.3mg/kg
Anthracene 1.39 0.33 2.67 40-14052.1mg/kg
Fluoranthene 1.36 0.33 2.67 40-14051.0mg/kg
Pyrene 1.37 0.33 2.67 40-14051.5mg/kg
Benzo(a)anthracene 1.35 0.33 2.67 40-14050.8mg/kg
Chrysene 1.45 0.33 2.67 40-14054.2mg/kg
Benzo(b)fluoranthene 1.38 0.33 2.67 40-14051.6mg/kg
Benzo(k)fluoranthene 1.78 0.33 2.67 40-14066.7mg/kg
Benzo(a)pyrene 1.33 0.33 2.67 40-14050.0mg/kg
Indeno(1,2,3-cd)pyrene 1.23 0.33 2.67 40-14046.1mg/kg
Dibenz(a,h)anthracene 1.33 0.33 2.67 40-14049.8mg/kg
Benzo(g,h,i)perylene 1.58 0.33 2.67 40-14059.2mg/kg
EPH_LCS_Aliphatic_C19-C36 12.8 0.00 21.3 40-14060.0mg/kg
EPH_LCS_Aliphatic_C9-C18 7.60 0.00 16.0 40-14047.5mg/kg
EPH_LCS_Aromatic_C11-C22 23.5 0.00 45.3 40-14051.8mg/kg
Nonane 0.99 0.33 2.67 30-14037.2mg/kg
Decane 1.27 0.33 2.67 40-14047.5mg/kg
Dodecane 1.23 0.33 2.67 40-14046.2mg/kg
Tetradecane 1.36 0.33 2.67 40-14050.9mg/kg
Hexadecane 1.40 0.33 2.67 40-14052.6mg/kg
Octadecane 1.34 0.33 2.67 40-14050.4mg/kg
Nonadecane 1.42 0.33 2.67 40-14053.1mg/kg
Eicosane 1.39 0.33 2.67 40-14052.2mg/kg
Docosane 1.62 0.33 2.67 40-14060.6mg/kg
Tetracosane 1.56 0.33 2.67 40-14058.5mg/kg Page 26 of 30



Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

Extractable Petroleum Hydrocarbons (MADEP-EPH) (Continued)

Batch:  B2K1235 - EPA 3546 (Continued)
Prepared: 11/23/22  Analyzed: 11/28/22 LCS (B2K1235-BS1)

Hexacosane 1.53 0.33 2.67 40-14057.3mg/kg
Octacosane 1.60 0.33 2.67 40-14060.2mg/kg
Triacontane 1.63 0.33 2.67 40-14061.2mg/kg
Hexatriacontane 2.06 0.33 2.67 40-14077.1mg/kg

8.33 40-140Surrogate: Chlorooctadecane 41.03.42 mg/kg
8.33 40-140Surrogate: o-Terphenyl 41.33.44 mg/kg
3.33 40-140Surrogate: 2-Fluorobiphenyl 84.22.81 mg/kg
3.33 40-140Surrogate: 2-Bromonaphthalene 56.71.89 mg/kg

Prepared: 11/23/22  Analyzed: 11/28/22 LCS Dup (B2K1235-BSD1)

Naphthalene 1.34 0.33 2.67 2540-14050.1 2.27mg/kg
2-Methylnaphthalene 1.34 0.33 2.67 2540-14050.2 1.68mg/kg
Phenanthrene 1.46 0.33 2.67 2540-14054.7 13.1mg/kg
Acenaphthene 1.40 0.33 2.67 2540-14052.5 6.94mg/kg
Acenaphthylene 1.34 0.33 2.67 2540-14050.2 4.58mg/kg
Fluorene 1.35 0.33 2.67 2540-14050.4 2.20mg/kg
Anthracene 1.58 0.33 2.67 2540-14059.2 12.8mg/kg
Fluoranthene 1.60 0.33 2.67 2540-14060.1 16.4mg/kg
Pyrene 1.67 0.33 2.67 2540-14062.7 19.7mg/kg
Benzo(a)anthracene 1.66 0.33 2.67 2540-14062.4 20.4mg/kg
Chrysene 1.79 0.33 2.67 2540-14067.1 21.1mg/kg
Benzo(b)fluoranthene 1.69 0.33 2.67 2540-14063.5 20.6mg/kg
Benzo(k)fluoranthene 1.77 0.33 2.67 2540-14066.5 0.413mg/kg
Benzo(a)pyrene 1.66 0.33 2.67 2540-14062.3 22.0mg/kg
Indeno(1,2,3-cd)pyrene 1.53 0.33 2.67 2540-14057.5 22.0mg/kg
Dibenz(a,h)anthracene 1.62 0.33 2.67 2540-14060.9 20.0mg/kg
Benzo(g,h,i)perylene 1.71 0.33 2.67 2540-14064.0 7.71mg/kg
EPH_LCS_Aliphatic_C19-C36 15.2 0.00 21.3 2540-14071.0 16.8mg/kg
EPH_LCS_Aliphatic_C9-C18 7.56 0.00 16.0 2540-14047.2 0.528mg/kg
EPH_LCS_Aromatic_C11-C22 26.5 0.00 45.3 2540-14058.5 12.2mg/kg
Nonane 0.94 0.33 2.67 2530-14035.2 5.38mg/kg
Decane 1.18 0.33 2.67 2540-14044.1 7.42mg/kg
Dodecane 1.32 0.33 2.67 2540-14049.5 7.05mg/kg
Tetradecane 1.29 0.33 2.67 2540-14048.5 4.88mg/kg
Hexadecane 1.34 0.33 2.67 2540-14050.1 4.82mg/kg
Octadecane 1.49 0.33 2.67 2540-14055.8 10.1mg/kg
Nonadecane 1.53 0.33 2.67 2540-14057.6 8.04mg/kg
Eicosane 1.62 0.33 2.67 2540-14060.9 15.4mg/kg
Docosane 1.77 0.33 2.67 2540-14066.6 9.40mg/kg
Tetracosane 1.84 0.33 2.67 2540-14068.9 16.2mg/kg
Hexacosane 1.87 0.33 2.67 2540-14070.0 20.1mg/kg
Octacosane 1.94 0.33 2.67 2540-14072.6 18.8mg/kg
Triacontane 2.10 0.33 2.67 2540-14078.7 25.0mg/kg
Hexatriacontane 2.48 0.33 2.67 2540-14092.9 18.6mg/kg

8.33 40-140Surrogate: Chlorooctadecane 52.74.39 mg/kg
8.33 40-140Surrogate: o-Terphenyl 53.74.47 mg/kg
3.33 40-140Surrogate: 2-Fluorobiphenyl 86.02.87 mg/kg
3.33 40-140Surrogate: 2-Bromonaphthalene 64.52.15 mg/kg
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Notes and Definitions 

Item Definition

Wet Sample results reported on a wet weight basis.

ND Analyte NOT DETECTED at or above the reporting limit.

[TOC_1]Qualifiers and 

Definitions[TOC]
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11/29/2022

Laboratory Director

 

MassDEP Analytical Protocol Certification Form 
 

Laboratory Name: New England Testing Laboratory, Inc. Project #:    20091032.A22 

Project Location: Shutesbury, MA RTN:  

This Form provides certifications for the following data set: list Laboratory Sample ID Number(s): 
2K14059 

 
Matrices: � Groundwater/Surface Water  _ Soil/Sediment   � Drinking Water  � Air  � Other:   
CAM Protocol (check all that apply below): 

8260 VOC 
CAM II A � 

7470/7471 Hg 
CAM III B   � 

MassDEP VPH 
(GC/PID/FID) 
CAM IV A     _ 

8082 PCB  
CAM V A     � 

9014 Total 
Cyanide/PAC 
CAM VI A        � 

6860 Perchlorate 
CAM VIII B       � 

8270 SVOC  
CAM II B  � 

7010 Metals 
CAM III C   � 

MassDEP VPH 
(GC/MS) 
CAM IV C     � 

8081 Pesticides 
CAM V B       � 

7196 Hex Cr 
CAM VI B         � 

MassDEP APH 
CAM IX A     � 

6010 Metals 
CAM III A  _ 

6020 Metals 
CAM III D     � 

MassDEP EPH 
CAM IV B    _ 

8151 Herbicides 
CAM V C       � 

8330 Explosives 
CAM VIII A       � 

TO-15 VOC           
CAM IX B     � 

Affirmative Responses to Questions A through F are reqXLUHG�IRU�³3UHVXPSWLYH�&HUWDLQW\´ status 

A 
Were all samples received in a condition consistent with those described on the Chain-of-
Custody, properly preserved (including temperature) in the field or laboratory, and 
prepared/analyzed within method holding times?    

_ Yes   � No 

B Were the analytical method(s) and all associated QC requirements specified in the selected 
CAM protocol(s) followed?  

_ Yes   � No 

C Were all required corrective actions and analytical response actions specified in the selected 
CAM protocol(s) implemented for all identified performance standard non-conformances? 

_ Yes   � No 

D 
Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
³4XDOLW\� $VVXUDQFH� DQG� 4XDOLW\� &RQWURO� *XLGHOLQHV� IRU� WKH� $Fquisition and Reporting of 
AnalytLFDO�'DWD´" 

_ Yes   � No 

E 

VPH, EPH, APH, and TO-15 only 
a. VPH, EPH, and APH Methods only:  Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications). 
b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? 

_ Yes   � No  
 

� Yes   � No 

F Were all applicable CAM protocol QC and performance standard non-conformances identified 
and evaluated in a laboratory narrative (including DOO�³1R´�UHVSRQVHV�Wo Questions A through E)? 

_ Yes   � No 

Responses to Questions G, H and I below are UHTXLUHG�IRU�³3UHVXPSWLYH�&HUWDLQW\´�VWDWXV� 

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?  

_ Yes   � No1 

Data User Note���'DWD�WKDW�DFKLHYH�³3UHVXPSWLYH�&HUWDLQW\´�VWDWXV�PD\�QRW�QHFHVVDULO\�PHHW�WKH�GDWD�XVDELOLW\�DQG�
representativeness requirements described in 310 CMR 40. 1056 (2)(k) and WSC-07-350. 

H Were all QC performance standards specified in the CAM protocol(s) achieved? _ Yes   � No1 

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)?  _ Yes   � No1 
  1All negative responses must be addressed in an attached laboratory narrative. 

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those 
responsible for obtaining the information, the material contained in this analytical report is, to the best of my knowledge 
and belief, is accurate and complete.  

Signature:___________________________________     Position:__________________________ 

Printed Name:_______________________________ Date:_______________________________    Richard Warila
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[TOC_1]Cover Letter[

New England Testing Laboratory, Inc.

(401) 353-3420

REPORT OF ANALYTICAL RESULTS

NETLAB Work Order Number: 2L05028

Client Project: 20091032.A22 - Shutesbury Library

Report Date: 12-December-2022

________________________

Richard Warila, Laboratory Director
New England Testing Laboratory, Inc.
59 Greenhill Street
West Warwick, RI 02893
rich.warila@newenglandtesting.com

Matt Kissane
Fuss & O'Neill

317 Iron Horse Way
Providence, RI 02908

Prepared for:
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NETLAB Case Number: 2L05028

Sample Lab ID Matrix Date Sampled Date Received

Samples Submitted :

The samples listed below were submitted to New England Testing Laboratory on 12/05/22. The group of 

samples appearing in this report was assigned an internal identification number (case number) for laboratory 

information management purposes. The client�s designations for the individual samples, along with our case 

numbers, are used to identify the samples in this report. This report of analytical results pertains only to the 

sample(s) provided to us by the client which are indicated on the custody record. The case number for this sample 

submission is 2L05028. Custody records are included in this report.

1701221202-01 Water2L05028-01 12/05/202212/02/2022

1701221202-02 Water2L05028-02 12/05/202212/02/2022
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NETLAB Case Number: 2L05028 

Request for Analysis

At the client's request, the analyses presented in the following table were performed on the samples 

submitted.

Analysis Method

1701221202-01 (Lab Number: 2L05028-01) 

EPA 6010CAntimony

EPA 6010CArsenic

EPA 6010CBarium

EPA 6010CBeryllium

EPA 6010CCadmium

EPA 6010CChromium

EPA 6010CLead

MADEP EPHMADEP EPH

MADEP VPHMADEP VPH

EPA 7470AMercury

EPA 6010CNickel

EPA 6010CSelenium

EPA 6010CSilver

EPA 6010CThallium

EPA 6010CVanadium

EPA 6010CZinc

Analysis Method

1701221202-02 (Lab Number: 2L05028-02) 

MADEP VPHMADEP VPH

Method References

Method for the Determination of Extractable Petroleum Hydrocarbons, Rev. 2.1,  Massachusetts 

Department of Environmental Protection, 2004

Method for the Determination of Volatile Petroleum Hydrocarbons, Rev. 2.1,  Massachusetts Department of 

Environmental Protection, 2018

Test Methods for Evaluating Solid Waste,  Physical/Chemical Methods, SW846,  USEPA
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NETLAB Case Number: 2L05028

Case Narrative

 

Sample Receipt:

The samples associated with this work order were received in appropriately cooled and preserved containers. The 

chain of custody was adequately completed and corresponded to the samples submitted.

Exceptions: None

Analysis:

All samples were prepared and analyzed within method specified holding times and according to NETLAB�s 

documented standard operating procedures. The results for the associated calibration, method blank and laboratory 

control sample (LCS) were within method specified quality control requirements and allowances. Results for all soil 

samples, unless otherwise indicated, are reported on a dry weight basis. 

Exceptions: None
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NETLAB Case Number: 2L05028

Results: Total Metals  

ResultAnalyte

Reporting

Limit Date AnalyzedQual Units

Lab Number: 2L05028-01 (Water)

Sample:  1701221202-01 

Date Prepared

Antimony mg/L 12/09/2212/06/22ND 0.005

Arsenic mg/L 12/09/2212/06/22ND 0.01

Barium mg/L 12/09/2212/06/22ND 0.005

Beryllium mg/L 12/09/2212/06/22ND 0.005

Cadmium mg/L 12/09/2212/06/22ND 0.005

Chromium mg/L 12/09/2212/06/22ND 0.005

Lead mg/L 12/09/2212/06/22ND 0.005

Mercury mg/L 12/07/2212/07/22ND 0.0005

Nickel mg/L 12/09/2212/06/220.006 0.005

Selenium mg/L 12/09/2212/06/22ND 0.01

Silver mg/L 12/09/2212/06/22ND 0.005

Vanadium mg/L 12/09/2212/06/22ND 0.005

Zinc mg/L 12/09/2212/06/220.022 0.020

Thallium mg/L 12/09/2212/06/220.010 0.005
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Volatile Petroleum Hydrocarbons

Sample: 1701221202-01 (2L05028-01)

SAMPLE INFORMATION

% Moisture

VPH Surrogate Standards:

PID: 2,5-Dibromotoluene

FID: 2,5-Dibromotoluene

Date Received  

Date Collected  

Lab ID  

Client ID   

VPH ANALYTICAL RESULTS

Method for Ranges: MADEP VPH-18-2.1

Temperature

Sample

Preservation

Containers

Matrix Water

1701221202-01

2L05028-01

12/02/22

12/05/22

NA

Satisfactory

pH<2Aqueous 

Soil or 

Sediment 

Received in air-tight container

 NA

NA

Received on Ice  Received at: 4+/-2 C°

Method for Target Analytes: MADEP VPH-18-2.1 

AnalyzedResultUnitsRLDilutionElution RangeRANGE/TARGET ANALYTE

ug/l    Unadjusted C5-C8 Aliphatic Hydrocarbons [1] 118001000NA 10X 12/06/22 12:30

ug/l    Unadjusted C9-C12 Aliphatic Hydrocarbons [1] 366001000NA 10X 12/06/22 12:30

ug/l    Benzene <5.05.0C5-C8 1X 12/06/22 12:30

ug/l    Ethylbenzene 98550.0C9-C12 10X 12/06/22 12:30

ug/l    Methyl t-butyl ether (MTBE) <10.010.0C5-C8 1X 12/06/22 12:30

ug/l    Naphthalene 16110.0NA 1X 12/06/22 12:30

ug/l    Toluene 93350.0C5-C8 10X 12/06/22 12:30

ug/l    m&p-Xylene 2000100C9-C12 10X 12/06/22 12:30

ug/l    o-Xylene 770100C9-C12 10X 12/06/22 12:30

ug/l    Total xylenes 277010010X 12/06/22 12:30

ug/l    C5-C8 Aliphatic Hydrocarbons [1,2] 10900100NA 1X 12/06/22 12:30

ug/l    C9-C12 Aliphatic Hydrocarbons [1,3] 29500100NA 1X 12/06/22 12:30

ug/l    C9-C10 Aromatic Hydrocarbons [1] 34201000NA 10X 12/06/22 12:30

%    2,5-Dibromotoluene-PID 120 12/06/22 12:30

%    2,5-Dibromotoluene-FID 119 12/06/22 12:30

[1] Hydrocarbon Range data excludes concentrations of any surrogate(s) and/or internal standards eluting in that range

[2] C5-C8 Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range

[3] C9-C12 Aliphatic Hydrocarbons exclude conc of Target Analytes eluting in that range AND concentration of C9-C10 Aromatic 

Hydrocarbons

70-130Surrogate Acceptance Range %
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Volatile Petroleum Hydrocarbons

Sample: 1701221202-02 (2L05028-02)

SAMPLE INFORMATION

% Moisture

VPH Surrogate Standards:

PID: 2,5-Dibromotoluene

FID: 2,5-Dibromotoluene

Date Received  

Date Collected  

Lab ID  

Client ID   

VPH ANALYTICAL RESULTS

Method for Ranges: MADEP VPH-18-2.1

Temperature

Sample

Preservation

Containers

Matrix Water

1701221202-02

2L05028-02

12/02/22

12/05/22

NA

Satisfactory

pH<2Aqueous 

Soil or 

Sediment 

Received in air-tight container

 NA

NA

Received on Ice  Received at: 4+/-2 C°

Method for Target Analytes: MADEP VPH-18-2.1 

AnalyzedResultUnitsRLDilutionElution RangeRANGE/TARGET ANALYTE

ug/l    Unadjusted C5-C8 Aliphatic Hydrocarbons [1] <100100NA 1X 12/06/22 11:56

ug/l    Unadjusted C9-C12 Aliphatic Hydrocarbons [1] <100100NA 1X 12/06/22 11:56

ug/l    Benzene <5.05.0C5-C8 1X 12/06/22 11:56

ug/l    Ethylbenzene <5.05.0C9-C12 1X 12/06/22 11:56

ug/l    Methyl t-butyl ether (MTBE) <10.010.0C5-C8 1X 12/06/22 11:56

ug/l    Naphthalene <10.010.0NA 1X 12/06/22 11:56

ug/l    Toluene <5.05.0C5-C8 1X 12/06/22 11:56

ug/l    m&p-Xylene <10.010.0C9-C12 1X 12/06/22 11:56

ug/l    o-Xylene <10.010.0C9-C12 1X 12/06/22 11:56

ug/l    Total xylenes <10.010.01X 12/06/22 11:56

ug/l    C5-C8 Aliphatic Hydrocarbons [1,2] <100100NA 1X 12/06/22 11:56

ug/l    C9-C12 Aliphatic Hydrocarbons [1,3] <100100NA 1X 12/06/22 11:56

ug/l    C9-C10 Aromatic Hydrocarbons [1] <100100NA 1X 12/06/22 11:56

%    2,5-Dibromotoluene-PID 96.9 12/06/22 11:56

%    2,5-Dibromotoluene-FID 98.7 12/06/22 11:56

[1] Hydrocarbon Range data excludes concentrations of any surrogate(s) and/or internal standards eluting in that range

[2] C5-C8 Aliphatic Hydrocarbons exclude the concentration of Target Analytes eluting in that range

[3] C9-C12 Aliphatic Hydrocarbons exclude conc of Target Analytes eluting in that range AND concentration of C9-C10 Aromatic 

Hydrocarbons

70-130Surrogate Acceptance Range %
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Extractable Petroleum Hydrocarbons

 Sample: 1701221202-01 (2L05028-01)

SAMPLE INFORMATION

UnitsRLRANGE/TARGET ANALYTE

EPH Surrogate Standards:

Aliphatic: Chlorooctadecane

Aromatic: o-Terphenyl

Date Extracted  

Date Thawed  

Date Received  

Date Collected  

Lab ID  

EPH ANALYTICAL RESULTS

EPH Fractionation Surrogates:

(1) 2-Fluorobiphenyl

(2) 2-Bromonaphthalene

Method for Target Analytes: MADEP EPH 4-1.1 

Method for Ranges: MADEP EPH 4-1.1

Extraction Method

Temperature

Aqueous Preservatives

Containers

Matrix Water

1701221202-01

2L05028-01

12/06/22

12/02/22

12/05/22

NA

Result

Satisfactory

pH<2

NA

Dilution Analyzed

Percent Moisture  

Client ID  

EPA Method 3510C

Received on Ice  Received at: 4+/-2 C°

    Unadjusted C11-C22 Aromatic Hydrocarbons [1] ug/l 3581001X 12/09/22 10:09

ug/l                                                   Naphthalene 1011.01X 12/09/22 10:09

ug/l Diesel PAH                                   2-Methylnaphthalene 23.01.01X 12/09/22 10:09

ug/l Analytes                                      Phenanthrene <1.01.01X 12/09/22 10:09

                                                   Acenaphthene <5.0ug/l5.01X 12/09/22 10:09

ug/l                                                   Acenaphthylene <1.01.01X 12/09/22 10:09

ug/l                                                   Fluorene <5.05.01X 12/09/22 10:09

ug/l                                                   Anthracene <5.05.01X 12/09/22 10:09

ug/l                                                   Fluoranthene <5.05.01X 12/09/22 10:09

ug/l                                                   Pyrene <5.05.01X 12/09/22 10:09

ug/l                                                   Benzo(a)anthracene <1.01.01X 12/09/22 10:09

ug/l Other                                          Chrysene <2.02.01X 12/09/22 10:09

ug/l Target PAH                                  Benzo(b)fluoranthene <1.01.01X 12/09/22 10:09

ug/l Analytes                                      Benzo(k)fluoranthene <1.01.01X 12/09/22 10:09

ug/l                                                   Benzo(a)pyrene <0.20.21X 12/09/22 10:09

ug/l                                                   Indeno(1,2,3-cd)pyrene <0.50.51X 12/09/22 10:09

ug/l                                                   Dibenz(a,h)anthracene <0.50.51X 12/09/22 10:09

                                                   Benzo(g,h,i)perylene <5.0ug/l5.01X 12/09/22 10:09

    C9-C18 Aliphatic Hydrocarbons [1] ug/l 7392001X 12/08/22 19:31

    C19-C36 Aliphatic Hydrocarbons [1] ug/l <2002001X 12/08/22 19:31

    C11-C22 Aromatic Hydrocarbons [1,2] ug/l 2341001X 12/09/22 10:09

    Chlorooctadecane (Sample Surrogate) % 58.9 12/08/22 19:31

    o-Terphenyl (Sample Surrogate) % 59.5 12/09/22 10:09

    2-Fluorobiphenyl (Fractionation Surrogate) % 81.0 12/09/22 10:09

    2-Bromonaphthalene (Fractionation Surrogate) % 60.4 12/09/22 10:09

[1] Hydrocarbon range data excludes area counts of any surrogate(s) and/or internal standards eluting in that range.

[2] C11-C22 Aromatic Hydrocarbons excludes the concentration of Target PAH Analytes.

[3] See the case narrative in cases where a dash (-) is entered in the surrogate recovery block.

40 - 140 Surrogate Acceptance Range [3] %

Page 8 of 17



Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control

Total Metals

Batch:  B2L0233 - Metals Digestion Waters
Prepared: 12/06/22  Analyzed: 12/09/22 Blank (B2L0233-BLK1)

Arsenic ND 0.01 mg/L
Zinc ND 0.020 mg/L
Vanadium ND 0.005 mg/L
Selenium ND 0.01 mg/L
Antimony ND 0.005 mg/L
Lead ND 0.005 mg/L
Nickel ND 0.005 mg/L
Chromium ND 0.005 mg/L
Cadmium ND 0.005 mg/L
Beryllium ND 0.005 mg/L
Barium ND 0.005 mg/L
Silver ND 0.005 mg/L
Thallium ND 0.005 mg/L

Prepared: 12/06/22  Analyzed: 12/09/22 LCS (B2L0233-BS1)

Vanadium 0.950 0.005 1.00 85-11595.0mg/L
Cadmium 0.909 0.005 1.00 85-11490.9mg/L
Beryllium 0.192 0.005 0.200 85-11595.8mg/L
Zinc 0.933 0.020 1.00 85-11593.3mg/L
Barium 0.946 0.005 1.00 85-11594.6mg/L
Selenium 0.18 0.01 0.200 85-11587.6mg/L
Nickel 0.905 0.005 1.00 85-11290.5mg/L
Arsenic 0.18 0.01 0.200 85-11591.7mg/L
Silver 0.454 0.005 0.400 85-115114mg/L
Antimony 1.03 0.005 1.00 85-115103mg/L
Lead 0.898 0.005 1.00 85-11589.8mg/L
Chromium 0.954 0.005 1.00 85-11595.4mg/L
Thallium 0.883 0.005 1.00 85-11588.3mg/L
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Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

Total Metals (Continued)

Batch:  B2L0309 - Metals Cold-Vapor Mercury
Prepared & Analyzed: 12/07/22 Blank (B2L0309-BLK1)

Mercury ND 0.0005 mg/L

Prepared & Analyzed: 12/07/22 LCS (B2L0309-BS1)

Mercury 0.0045 0.0005 0.00500 85-11589.1mg/L
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Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

Volatile Petroleum Hydrocarbons (MADEP-VPH)

Batch:  B2L0215 - MADEP VPH
Prepared & Analyzed: 12/06/22 Blank (B2L0215-BLK1)

Unadjusted C5-C8 Aliphatic 

Hydrocarbons

ND 100 ug/l

Unadjusted C9-C12 Aliphatic 

Hydrocarbons

ND 100 ug/l

Benzene ND 5.0 ug/l
Ethylbenzene ND 5.0 ug/l
Methyl t-butyl ether (MTBE) ND 10.0 ug/l
Naphthalene ND 10.0 ug/l
Toluene ND 5.0 ug/l
m&p-Xylene ND 10.0 ug/l
o-Xylene ND 10.0 ug/l
Total xylenes ND 10.0 ug/l
C5-C8 Aliphatic Hydrocarbons ND 100 ug/l
C9-C12 Aliphatic Hydrocarbons ND 100 ug/l
C9-C10 Aromatic Hydrocarbons ND 100 ug/l

50.0 70-130Surrogate: 2,5- Dibromotoluene-PID 89.944.9 ug/l
50.0 70-130Surrogate: 2,5- Dibromotoluene-FID 94.947.4 ug/l

Prepared & Analyzed: 12/06/22 LCS (B2L0215-BS1)

Benzene 47.8 5.0 50.0 70-13095.6ug/l
Ethylbenzene 49.7 5.0 50.0 70-13099.4ug/l
Methyl t-butyl ether (MTBE) 48.4 10.0 50.0 70-13096.9ug/l
Naphthalene 38.8 10.0 50.0 70-13077.6ug/l
Toluene 48.8 5.0 50.0 70-13097.6ug/l
m&p-Xylene 102 10.0 100 70-130102ug/l
2-Methylpentane 50.8 5.0 50.0 70-130102ug/l
n-Nonane 48.9 5.0 50.0 70-13097.9ug/l
o-Xylene 51.3 10.0 50.0 70-130103ug/l
Decane 54.3 5.0 50.0 70-130109ug/l
n-Butylcylohexane 53.3 5.0 50.0 70-130107ug/l
n-Pentane 48.6 5.0 50.0 70-13097.3ug/l
1,2,4-Trimethylbenzene 56.3 10.0 50.0 70-130113ug/l
VPH_LCS_Aliphatic_C5-C8 150 5.0 150 70-13099.7ug/l
VPH_LCS_Aliphatic_C9-C12 108 10.0 100 70-130108ug/l
VPH_LCS_Aromatic_C9-C10 56.3 10.0 50.0 70-130113ug/l

50.0 70-130Surrogate: 2,5- Dibromotoluene-PID 78.239.1 ug/l
50.0 70-130Surrogate: 2,5- Dibromotoluene-FID 79.839.9 ug/l
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Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

Volatile Petroleum Hydrocarbons (MADEP-VPH) (Continued)

Batch:  B2L0215 - MADEP VPH (Continued)
Prepared & Analyzed: 12/06/22 LCS Dup (B2L0215-BSD1)

Benzene 48.2 5.0 50.0 2570-13096.5 0.958ug/l
Ethylbenzene 50.4 5.0 50.0 2570-130101 1.38ug/l
Methyl t-butyl ether (MTBE) 49.4 10.0 50.0 2570-13098.8 1.94ug/l
Naphthalene 42.5 10.0 50.0 2570-13084.9 9.03ug/l
Toluene 49.4 5.0 50.0 2570-13098.9 1.32ug/l
m&p-Xylene 104 10.0 100 2570-130104 1.56ug/l
2-Methylpentane 49.4 5.0 50.0 2570-13098.9 2.63ug/l
o-Xylene 52.3 10.0 50.0 2570-130105 2.05ug/l
n-Nonane 49.3 5.0 50.0 2570-13098.6 0.713ug/l
Decane 56.9 5.0 50.0 2570-130114 4.66ug/l
n-Butylcylohexane 52.4 5.0 50.0 2570-130105 1.63ug/l
n-Pentane 48.0 5.0 50.0 2570-13095.9 1.39ug/l
1,2,4-Trimethylbenzene 57.6 10.0 50.0 2570-130115 2.21ug/l
VPH_LCS_Aliphatic_C5-C8 147 5.0 150 2570-13097.8 1.97ug/l
VPH_LCS_Aliphatic_C9-C12 109 10.0 100 2570-130109 1.60ug/l
VPH_LCS_Aromatic_C9-C10 57.6 10.0 50.0 2570-130115 2.21ug/l

50.0 70-130Surrogate: 2,5- Dibromotoluene-PID 84.942.5 ug/l
50.0 70-130Surrogate: 2,5- Dibromotoluene-FID 87.743.8 ug/l
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Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

Extractable Petroleum Hydrocarbons (MADEP-EPH)

Batch:  B2L0217 - Sep-Funnel-extraction
Prepared: 12/06/22  Analyzed: 12/08/22 Blank (B2L0217-BLK1)

Unadjusted C11-C22 Aromatic 

Hydrocarbons

ND 100 ug/l

Naphthalene ND 1.0 ug/l
2-Methylnaphthalene ND 1.0 ug/l
Phenanthrene ND 1.0 ug/l
Acenaphthene ND 5.0 ug/l
Acenaphthylene ND 1.0 ug/l
Fluorene ND 5.0 ug/l
Anthracene ND 5.0 ug/l
Fluoranthene ND 5.0 ug/l
Pyrene ND 5.0 ug/l
Benzo(a)anthracene ND 1.0 ug/l
Chrysene ND 2.0 ug/l
Benzo(b)fluoranthene ND 1.0 ug/l
Benzo(k)fluoranthene ND 1.0 ug/l
Benzo(a)pyrene ND 0.2 ug/l
Indeno(1,2,3-cd)pyrene ND 0.5 ug/l
Dibenz(a,h)anthracene ND 0.5 ug/l
Benzo(g,h,i)perylene ND 5.0 ug/l
C9-C18 Aliphatic Hydrocarbons ND 200 ug/l
C19-C36 Aliphatic Hydrocarbons ND 200 ug/l
C11-C22 Aromatic Hydrocarbons ND 100 ug/l

125 40-140Surrogate: Chlorooctadecane 57.672.0 ug/l
125 40-140Surrogate: o-Terphenyl 40.650.7 ug/l
50.0 40-140Surrogate: 2-Fluorobiphenyl 75.637.8 ug/l
50.0 40-140Surrogate: 2-Bromonaphthalene 68.834.4 ug/l

Prepared: 12/06/22  Analyzed: 12/08/22 LCS (B2L0217-BS1)

Naphthalene 16.5 1.0 40.0 40-14041.3ug/l
2-Methylnaphthalene 16.2 1.0 40.0 40-14040.4ug/l
Phenanthrene 17.4 1.0 40.0 40-14043.5ug/l
Acenaphthene 17.2 5.0 40.0 40-14042.9ug/l
Acenaphthylene 16.4 1.0 40.0 40-14040.9ug/l
Fluorene 16.4 5.0 40.0 40-14040.9ug/l
Anthracene 18.2 5.0 40.0 40-14045.6ug/l
Fluoranthene 20.9 5.0 40.0 40-14052.4ug/l
Pyrene 21.2 5.0 40.0 40-14053.0ug/l
Benzo(a)anthracene 22.2 1.0 40.0 40-14055.6ug/l
Chrysene 24.5 2.0 40.0 40-14061.3ug/l
Benzo(b)fluoranthene 22.8 1.0 40.0 40-14057.1ug/l
Benzo(k)fluoranthene 24.3 1.0 40.0 40-14060.8ug/l
Benzo(a)pyrene 22.4 0.2 40.0 40-14056.0ug/l
Indeno(1,2,3-cd)pyrene 20.8 0.5 40.0 40-14052.0ug/l
Dibenz(a,h)anthracene 21.7 0.5 40.0 40-14054.3ug/l
Benzo(g,h,i)perylene 23.9 5.0 40.0 40-14059.8ug/l
Nonane 13.8 5.0 40.0 30-14034.4ug/l
Decane 17.6 5.0 40.0 40-14044.1ug/l
Dodecane 17.9 5.0 40.0 40-14044.6ug/l
Tetradecane 17.3 5.0 40.0 40-14043.2ug/l
Hexadecane 17.6 5.0 40.0 40-14044.0ug/l
Octadecane 20.9 5.0 40.0 40-14052.3ug/l
Nonadecane 22.9 5.0 40.0 40-14057.2ug/l
Eicosane 24.9 5.0 40.0 40-14062.4ug/l
Docosane 27.8 5.0 40.0 40-14069.4ug/l
Tetracosane 29.0 5.0 40.0 40-14072.6ug/l
Hexacosane 29.1 5.0 40.0 40-14072.8ug/l
Octacosane 28.5 5.0 40.0 40-14071.2ug/l
Triacontane 27.9 5.0 40.0 40-14069.8ug/l Page 13 of 17



Result

Reporting

Limit Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

Extractable Petroleum Hydrocarbons (MADEP-EPH) (Continued)

Batch:  B2L0217 - Sep-Funnel-extraction (Continued)
Prepared: 12/06/22  Analyzed: 12/08/22 LCS (B2L0217-BS1)

Hexatriacontane 28.3 5.0 40.0 40-14070.7ug/l
EPH_LCS_Aliphatic_C19-C36 218 0.0 320 40-14068.2ug/l
EPH_LCS_Aliphatic_C9-C18 105 0.0 240 40-14043.8ug/l
EPH_LCS_Aromatic_C11-C22 343 0.0 680 40-14050.5ug/l

125 40-140Surrogate: Chlorooctadecane 60.876.0 ug/l
125 40-140Surrogate: o-Terphenyl 47.058.8 ug/l
50.0 40-140Surrogate: 2-Fluorobiphenyl 71.035.5 ug/l
50.0 40-140Surrogate: 2-Bromonaphthalene 67.633.8 ug/l

Prepared: 12/06/22  Analyzed: 12/08/22 LCS Dup (B2L0217-BSD1)

Naphthalene 16.7 1.0 40.0 2540-14041.6 0.783ug/l
2-Methylnaphthalene 17.2 1.0 40.0 2540-14043.0 6.11ug/l
Phenanthrene 19.2 1.0 40.0 2540-14048.0 9.73ug/l
Acenaphthene 18.1 5.0 40.0 2540-14045.2 5.17ug/l
Acenaphthylene 17.3 1.0 40.0 2540-14043.2 5.47ug/l
Fluorene 17.6 5.0 40.0 2540-14043.9 7.08ug/l
Anthracene 20.2 5.0 40.0 2540-14050.6 10.3ug/l
Fluoranthene 23.3 5.0 40.0 2540-14058.4 10.8ug/l
Pyrene 23.7 5.0 40.0 2540-14059.2 11.0ug/l
Benzo(a)anthracene 24.6 1.0 40.0 2540-14061.4 9.95ug/l
Chrysene 26.8 2.0 40.0 2540-14067.1 9.03ug/l
Benzo(b)fluoranthene 25.0 1.0 40.0 2540-14062.6 9.19ug/l
Benzo(k)fluoranthene 26.6 1.0 40.0 2540-14066.4 8.76ug/l
Benzo(a)pyrene 24.6 0.2 40.0 2540-14061.5 9.41ug/l
Indeno(1,2,3-cd)pyrene 22.7 0.5 40.0 2540-14056.7 8.51ug/l
Dibenz(a,h)anthracene 24.1 0.5 40.0 2540-14060.2 10.4ug/l
Benzo(g,h,i)perylene 25.7 5.0 40.0 2540-14064.2 7.02ug/l
Nonane 12.5 5.0 40.0 2530-14031.2 9.74ug/l
Decane 16.9 5.0 40.0 2540-14042.2 4.52ug/l
Dodecane 16.3 5.0 40.0 2540-14040.7 9.26ug/l
Tetradecane 16.6 5.0 40.0 2540-14041.4 4.19ug/l
Hexadecane 17.0 5.0 40.0 2540-14042.4 3.64ug/l
Octadecane 19.8 5.0 40.0 2540-14049.6 5.30ug/l
Nonadecane 21.7 5.0 40.0 2540-14054.2 5.30ug/l
Eicosane 23.6 5.0 40.0 2540-14059.0 5.48ug/l
Docosane 26.1 5.0 40.0 2540-14065.2 6.32ug/l
Tetracosane 27.1 5.0 40.0 2540-14067.8 6.76ug/l
Hexacosane 27.2 5.0 40.0 2540-14068.0 6.82ug/l
Octacosane 26.5 5.0 40.0 2540-14066.2 7.32ug/l
Triacontane 25.9 5.0 40.0 2540-14064.8 7.36ug/l
Hexatriacontane 26.0 5.0 40.0 2540-14065.0 8.33ug/l
EPH_LCS_Aliphatic_C19-C36 204 0.0 320 2540-14063.8 6.76ug/l
EPH_LCS_Aliphatic_C9-C18 99.0 0.0 240 2540-14041.3 5.94ug/l
EPH_LCS_Aromatic_C11-C22 373 0.0 680 2540-14054.9 8.40ug/l

125 40-140Surrogate: Chlorooctadecane 58.072.5 ug/l
125 40-140Surrogate: o-Terphenyl 52.565.7 ug/l
50.0 40-140Surrogate: 2-Fluorobiphenyl 79.239.6 ug/l
50.0 40-140Surrogate: 2-Bromonaphthalene 73.236.6 ug/l
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Notes and Definitions 

Item Definition

Wet Sample results reported on a wet weight basis.

ND Analyte NOT DETECTED at or above the reporting limit.

[TOC_1]Qualifiers and 

Definitions[TOC]
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12/12/2022

Laboratory Director

 

MassDEP Analytical Protocol Certification Form 
 

Laboratory Name: New England Testing Laboratory, Inc. Project #:    20091032.A22 

Project Location: Shutesbury, MA RTN:  

This Form provides certifications for the following data set: list Laboratory Sample ID Number(s): 
2L05028 

 
Matrices: _ Groundwater/Surface Water  � Soil/Sediment   � Drinking Water  � Air  � Other:   
CAM Protocol (check all that apply below): 

8260 VOC 
CAM II A � 

7470/7471 Hg 
CAM III B   _ 

MassDEP VPH 
(GC/PID/FID) 
CAM IV A     _ 

8082 PCB  
CAM V A     � 

9014 Total 
Cyanide/PAC 
CAM VI A        � 

6860 Perchlorate 
CAM VIII B       � 

8270 SVOC  
CAM II B  � 

7010 Metals 
CAM III C   � 

MassDEP VPH 
(GC/MS) 
CAM IV C     � 

8081 Pesticides 
CAM V B       � 

7196 Hex Cr 
CAM VI B         � 

MassDEP APH 
CAM IX A     � 

6010 Metals 
CAM III A  _ 

6020 Metals 
CAM III D     � 

MassDEP EPH 
CAM IV B    _ 

8151 Herbicides 
CAM V C       � 

8330 Explosives 
CAM VIII A       � 

TO-15 VOC           
CAM IX B     � 

Affirmative Responses to Questions A through F are reqXLUHG�IRU�³3UHVXPSWLYH�&HUWDLQW\´ status 

A 
Were all samples received in a condition consistent with those described on the Chain-of-
Custody, properly preserved (including temperature) in the field or laboratory, and 
prepared/analyzed within method holding times?    

_ Yes   � No 

B Were the analytical method(s) and all associated QC requirements specified in the selected 
CAM protocol(s) followed?  _ Yes   � No 

C Were all required corrective actions and analytical response actions specified in the selected 
CAM protocol(s) implemented for all identified performance standard non-conformances? _ Yes   � No 

D 
Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
³4XDOLW\� $VVXUDQFH� DQG� 4XDOLW\� &RQWURO� *XLGHOLQHV� IRU� WKH� $Fquisition and Reporting of 
AnalytLFDO�'DWD´" 

_ Yes   � No 

E 

VPH, EPH, APH, and TO-15 only 
a. VPH, EPH, and APH Methods only:  Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications). 
b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? 

_ Yes   � No  
 

� Yes   � No 

F Were all applicable CAM protocol QC and performance standard non-conformances identified 
and evaluated in a laboratory narrative (including DOO�³1R´�UHVSRQVHV�Wo Questions A through E)? _ Yes   � No 

Responses to Questions G, H and I below are UHTXLUHG�IRU�³3UHVXPSWLYH�&HUWDLQW\´�VWDWXV� 

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?  _ Yes   � No1 

Data User Note���'DWD�WKDW�DFKLHYH�³3UHVXPSWLYH�&HUWDLQW\´�VWDWXV�PD\�QRW�QHFHVVDULO\�PHHW�WKH�GDWD�XVDELOLW\�DQG�
representativeness requirements described in 310 CMR 40. 1056 (2)(k) and WSC-07-350. 

H Were all QC performance standards specified in the CAM protocol(s) achieved? _ Yes   � No1 

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)?  _ Yes   � No1 
  1All negative responses must be addressed in an attached laboratory narrative. 

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those 
responsible for obtaining the information, the material contained in this analytical report is, to the best of my knowledge 
and belief, is accurate and complete.  

Signature:___________________________________     Position:__________________________ 

Printed Name:_______________________________ Date:_______________________________    Richard Warila
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Conceptual Phase II Scope of Work 
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 M E M O R A N D U M 
 
 
TO:  MassDEP 
   
FROM:  Timothy Clinton, CPG, LSP  
 
DATE:  January 27, 2023 
 
RE: Phase II Conceptual Scope of Work 

66 Leverett Road, Shutesbury MA 
RTN 3-21489 

 
 
In 2021, a release of oil and hazardous materials (OHM), including VPH Ranges in soil, was identified in 
the vicinity of a former Air Force very high frequency omni-directional range (VOR) facility including a 
radio tower located on the southern portion of the property at 66 Leverett Road, Shutesbury, 
Massachusetts (the Site). In January 2022, the disposal site was reported to MassDEP. Concurrent to this 
document, the disposal site is being classified Tier I due to confirmed groundwater impacts proximal to 
private drinking water wells. 
 
The conceptual Phase II Scope of Work to support comprehensive characterization of the nature and 
extent of the release condition includes the following elements: 
 

 Quarterly groundwater monitoring using low-flow procedures is planned to begin in Q1 2023 to 
assess the nature and extent, as well as seasonal variation, for petroleum and metals impacts in 
groundwater. There are currently five monitoring wells used to characterize the Disposal Site 
and the results of the initial groundwater assessment were presented in the accompanying Phase 
I ISI Report. Future data will likely be used to support exposure point concentration (EPC) 
calculations and characterization or risk to human and environmental receptors. 

 Groundwater monitoring activities will include measurement of water table elevations and 
hydraulic gradient to evaluate fluctuations in groundwater flow direction relative to nearby 
private drinking water wells.   

 Visual inspection of wetlands and surface water features adjacent to the Disposal Site will be 
conducted to observe the presence or absence of petroleum impacts (i.e. sheening) concurrent 
to quarterly groundwater monitoring activities. Visual observations will be photographed and 
documented.  If evidence of contaminant discharge to surface water receptors is identified, 
surface water sampling may be conducted. 

 The installation of additional groundwater monitoring wells to the existing monitoring well 
network may be warranted based on the results of future groundwater monitoring activities. 

 
It is anticipated that quarterly groundwater monitoring, and installation of additional groundwater 
monitoring wells, if required, will be conducted in 2023.  The need for further investigatory and/or 
remedial response actions will be evaluated at the conclusion of a full year of monitoring activities.  It is 
anticipated that the results of the monitoring activities will be documented in a future Phase II 
Comprehensive Site Assessment.      
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Appendix F 
 

Public Notice Letters 
 
 
 
 
 



 
NOTICE OF INITIAL SITE INVESTIGATION AND  

TIER I CLASSIFICATION 
 

66 Leverett Road, Shutesbury, MA 
RTN 1-21489 

 
A release of hazardous material has occurred at this location, which is a disposal 
site as defined by M.G.L. c. 21E, § 2 and the Massachusetts Contingency Plan, 
310 CMR 40.0000.  To evaluate the release, a Phase I Initial Site Investigation was 
performed pursuant to 310 CMR 40.0480.  As a result of this investigation, the site 
has been classified as Tier I pursuant to 310 CMR 40.0500.  On January 28, 2023, 
the Town of Shutesbury (the Owner) filed a Tier I Classification Submittal with the 
Department of Environmental Protection (MassDEP).  To obtain more information 
on this disposal site, please contact: 
 

Ms. Rebecca Torres, Town Administrator 
Town of Shutesbury 

1 Cooleyville Road, Shutesbury, MA 01072 
413-259-1214 

Email: TownAdmin@shutesbury.org 
 

The Tier Classification and an associated Phase I Initial Site Investigation Report 
documenting the site history and extents of contamination was submitted 
electronically, and may be viewed by searching for RTN 1-21489 at the following 
website: 
 
Massachusetts Department of Environmental Protection Reportable Releases 
Look Up https://eeaonline.eea.state.ma.us/Portal/#!/search/wastesite.  
 
Additional public involvement opportunities are available under 310 CMR 
40.1403(9) and 310 CMR 40.1404.   
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1550 Main Street 
Suite 400 

 Springfield, MA 
01103 

t 413.452.0445 
800.286.2469 

f 860.533.5143 
 

www.fando.com 
 

California 

Connecticut 

Maine 

Massachusetts 

New Hampshire 

New York 

Rhode Island 

Vermont 

January 28, 2023 
 
Catherine Hilton 
Chair, Town of Shutesbury Board of Health 
P.O. Box 216 
Shutesbury, MA  01702 
 
Re:   RTN 1-21489 

Notice – Tier Classification and Phase I Initial Site Investigation  
 66 Leverett Road, Shutesbury, MA 
 
Dear Ms. Hilton: 
 
Fuss & O'Neill, Inc. (Fuss & O’Neill) has prepared this letter, on behalf of the Town of Shutesbury, to 
provide notice that, in accordance with the Massachusetts Contingency Plan (MCP; 310 CMR 40.0480), a 
Phase I Initial Site Investigation (ISI) & Tier I Classification has been submitted to the Massachusetts Department 
of Environmental Protection (MassDEP) for the hazardous material release identified by Release Tracking 
Number (RTN) 1-21489 at the above-referenced property (the Site). The disposal site was identified after the 
completion of a Limited Subsurface Assessment completed at the property by O’Reilly, Talbot, and Okun 
Associates of Springfield, Massachusetts in October 2021.  

 
The Phase I ISI & Tier I Classification documenting the Site conditions was submitted electronically and may be 
viewed by searching for RTN 1-21489 at the MassDEP online file viewer, 
https://eeaonline.eea.state.ma.us/Portal/#!/search/wastesite 
 
A copy of the report’s executive summary and the disposal site map from the Phase I ISI & Tier I Classification 
are attached to this letter. Also attached is a copy of the public notice to be published in the Hampshire 
Gazette. 
 
Sincerely, 

 
 
Timothy Clinton, CPG, LSP    
LSP of Record    
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