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1.0 Introduction 
Capaccio Environmental Engineering, Inc. (CAPACCIO) was retained by Waters 
Corporation (WATERS) to complete a subsurface investigation at WATERS’ facilities 
located at 34 Maple Street and 5 Technology Drive in Milford, Massachusetts (the 
Property). These investigation activities were conducted in response to a United States 
Environmental Protection Agency (USEPA) Resource Conservation and Recovery Act 
(RCRA) Facility Assessment Report (RFA) prepared in August 2011 by Mabbett & 
Associates, Inc. The RFA was initiated in order to close out the WATERS facility as a 
Treatment, Storage and Disposal Facility in the USEPA’s records. 

In accordance with USEPA requirements, CAPACCIO is hereby submitting this RCRA 
Facility Investigation Report (RFI) upon completion of investigation activities as outlined 
in the June 2012 Quality Assurance Project Plan (QAPP) and Sampling Analysis Plan 
(SAP). The QAPP/SAP, attached as Appendix 1, was approved by Robert Brackett of 
the USEPA. 

1.1 Objective 
This investigation and report have been completed by CAPACCIO according to the 
requirements of the USEPA and summarizes investigation activities at the Property 
in order to address the following specific objectives: 

•	 Assess the geologic and hydrogeologic characteristics of the Property 

•	 Use field observations and measurements as well as analytical data to 
support a conclusion as to whether any conditions exist that are indicative of 
a hazardous waste release 

•	 Characterize the nature and extent of contamination that may be present at 
the Property 

•	 Characterize contamination source area(s), migration pathways and potential 
receptors 

•	 Assess the risk of harm to human health and the environment 

1.2 Distribution List 
The following have received copies of this RFI: 

•	 Roger Eydenburg, EHS Engineer, Waters Corporation, 508-482-3078 

•	 Anita Taylor, EHS Manager, Waters Corporation, 508-482-2051 

•	 Bob Brackett, USEPA, 617-918-1364 
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2.0 Background 

2.1 Location and Setting 
The WATERS facility and land at 34 Maple Street in Milford, Massachusetts is listed 
by the Town of Milford Assessor’s Office as Parcel 45-0-10A and is located 
geographically at Universal Transverse Mercator coordinates of 4,667,930 meters 
north and 294,942 meters east. The 34 Maple Street property was purchased by 
WATERS in September 1994 and has been developed with one slab-on-grade 
building that operates as WATERS’ primary manufacturing and office building, 
constructed in 1977. The WATERS facility and land at 5 Technology Drive (includes 
4 Technology Drive) in Milford, Massachusetts is listed by the Town of Milford 
Assessor’s Office as Parcels 55-0-2A and 55-0-2B and is located geographically at 
Universal Transverse Mercator coordinates of 4,667,427 meters north and 295,119 
meters east. The 5 Technology Drive and 4 Technology Drive properties were 
purchased by WATERS in June 2004 and July 2008, respectively and have been 
developed with slab-on-grade buildings that house some of WATERS’ manufacturing 
operations, constructed in 1986. The 34 Maple Street and 5 Technology Drive 
facilities are collectively referred to as the Property. A Site Location Map is included 
as Figure 1. 

The Property is 62.50 acres, and is located in a mixed industrial and residential area 
bordered to the east by Interstate Route 495, to the south by undeveloped wooded 
land, to the west by industrial and residential areas, and to the north by undeveloped 
and industrial areas. The nearest residential properties are approximately 1,500 feet 
west of the Property.  There are no institutions within 500 feet of the Property. 

2.2 Property Utilities 
The Property and surrounding properties are serviced by municipal water and sewer 
provided by the Town of Milford. Water, electrical, and natural gas lines enter the 
Property from Maple Street. 

2.3 Local Natural Resources 
A review of Massachusetts Department of Environmental Protection (MassDEP) 
Priority Resource Maps for the local area indicate that there are no areas designated 
for drinking water supply, critical environmental concern, wetland or protected open 
space within 500 feet of the Property. A MassDEP-designated Zone II Wellhead 
Protection Area is located approximately 1,000 feet northwest of the 34 Maple Street 
facility. 

2.4 Regulatory Status 
In May 1983, WATERS filed a Part A Hazardous Waste Permit Application with the 
USEPA to operate their 34 Maple Street facility as a Treatment, Storage and 
Disposal Facility. Prior to finalization of this permit, WATERS’ waste solvents were 
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moved to the WATERS facility in Taunton, Massachusetts, rendering this permit 
unnecessary, changing the facility status to Generator (MAD001047968). In 
accordance with RCRA regulations, WATERS submitted a closure plan in March 
1985 detailing the steps to be taken to close out areas where hazardous wastes 
were stored at the facility. In accordance with this plan, six underground storage 
tanks (USTs) were removed. Although closure activities have been conducted, the 
facility has not been closed with the USEPA and therefore, WATERS was requested 
to complete a RCRA Facility Assessment Report, which is conducted to assess if a 
release of hazardous waste or hazardous constituents had occurred from a solid 
waste management unit (SWMU) and to identify potential areas of concern (AOC) at 
the facility. 

On August 15, 2011, an RFA was prepared on behalf of WATERS by Mabbett & 
Associates, Inc. This report presented a summary of all identified SWMUs and 
AOCs at the WATERS facility, including the 5 Technology Drive building, and 
preliminary determinations regarding releases of concern and the need for further 
actions. The conclusions included the following: 

•	 Three monitoring wells were identified on the 5 Technology Drive facility, 
which were installed during an investigation on WATERS’s purchase of the 
property. 

•	 Groundwater was identified at a depth of four to seven feet below grade in 
the water table aquifer with groundwater flow direction to the southeast 

•	 Groundwater samples collected from the downgradient monitoring wells 
indicated concentrations of volatile organic compounds below the applicable 
Massachusetts Department of Environmental Protection Reportable 
Concentrations 

•	 A 200-feet deep bedrock well, assumed to be a former supply well, was 
identified on the WATERS property (this well has not been in use since 
WATERS purchased the land) 

•	 Six SWMUs were identified, for which five were given the recommendation of 
no further action 

•	 Four AOCs were identified 

•	 Confirmatory sampling was recommended in the following locations: 

o	 AOC-1 – Two 15,000-gallon USTs containing No. 2 fuel oil located on the 
34 Maple Street property currently in use 

o	 AOC-2B – One 1,000-gallon UST containing No. 2 fuel oil located on the 
5 Technology Drive property used from the late 1980s to the present 
relating to an emergency generator 

o	 AOC-2C – One 2,000-gallon UST containing No. 2 fuel oil located on the 
5 Technology Drive property used from the late 1980s to the present 
relating to an emergency generator 

o	 AOC-3A, AOC-3B and AOC-3C – One 1,000-gallon acetone UST, one 
3,000-gallon acetone UST and one 1,000-gallon toluene UST located on 
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the 34 Maple Street facility that were removed in 1985 with no post-
excavation soil sampling 

o	 AOC-4 – Roof vents in the 34 Maple Street facility machine shop 

o	 SWMU-5A and SWMU-5B – One 2,000-gallon mixed organic (methanol, 
toluene, acetone, acetonitrile) UST and one 3,000-gallon aqueous 
organic/chlorinated solvent and water soluble oils UST located at the 34 
Maple Street facility that were removed in 1985 with no post-excavation 
soil sampling 

o	 SWMU-5C – One 3,000-gallon methylene chloride, 1,1,1-trichloroethane 
UST located at the 34 Maple Street facility that was removed in 1985 with 
no post-excavation soil sampling 

o	 SWMU-5D – Former floor drains associated with the above-mentioned 
AOC-5 USTs 

In June 2012, CAPACCIO submitted a QAPP/SAP prior to initiation of proposed 
investigation activities to be completed at the Property to determine if there was 
evidence of a hazardous waste release. 
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3.0 Hydrogeologic Characteristics 

3.1 Surface Water 
The nearest surface water is an unnamed brook and wetland area associated with 
the Zone II Wellhead Protection Area located approximately 1,000 feet northwest of 
the 34 Maple Street facility. This wetland area drains to the northeast into Stall 
Brook, which flows south to the Charles River. Tributaries to the Charles River are 
classified by MassDEP’s Surface Water Quality regulations as Class A designating 
them as a public water supply source. 

The Property is located at an elevation of approximately 280 feet above sea level 
(asl) at the 5 Technology Drive facility to approximately 300 feet asl at the 34 Maple 
Street facility. Topography in the area slopes from a high southwest of the Property 
at approximately 325 feet asl to the wetland area northwest of the Property at an 
elevation of approximately 250 feet asl. As such, surface water runoff from the 
Property follows topography to the on-Property storm drain system. 

According to the Federal Emergency Management Agency, the Property is not 
located in a 100-year flood zone. 

3.2 Groundwater 
Based on groundwater gauging data (presented in Table 1), groundwater has been 
recorded at depths of approximately seven to ten feet below grade. Based on this 
data, groundwater flow is estimated to be to the north at the 34 Maple Street facility 
and to the south at the 5 Technology Drive facility. 

3.3 Overburden Geology 
Based on a subsurface investigation by CAPACCIO, unconsolidated sediments were 
encountered at the Property from the surface to a depth of approximately 15 feet 
below grade, the maximum drilling depth. Soil boring logs constructed from the 
completion of seven soil borings are included as Appendix 2. The sediments 
encountered consisted of medium to fine sand with varying amounts of silt, clay and 
small- to medium-sized gravel. 

3.4 Bedrock Geology 
Bedrock was not encountered during subsurface investigations conducted at the 
Property. According to a USGS Bedrock Geologic Map of Massachusetts, the 
Property is underlain by igneous intrusive rock of the Milford-Dedham Zone which 
contains gray to grayish-pink biotite granofels. 
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4.0 Identification of Applicable Groundwater and Soil Categories 

4.1 Overview 
As presented in 310 CMR 40.0930, groundwater and soil categories have been 
developed to characterize groundwater and soil in the Commonwealth of 
Massachusetts. Standards for each of these categories were established for 
comparison to concentrations of OHM present in soil and groundwater. The results 
of this comparison are used to determine whether these concentrations require 
response actions, or if they indicate a condition of No Significant Risk. 

4.2 Identification of Applicable Groundwater Category 
Groundwater is classified as one of three categories defined in the MassDEP 
Massachusetts Contingency Plan (MCP); GW-1, GW-2, and GW-3. Category GW-1 
is for groundwater located within any one of the following areas: 

•	 Zone II Water Supply Well Head Protection Area 

•	 Interim Water Supply Well Head Protection Area 

•	 Potentially Productive Aquifer 

•	 Zone A of a Class A surface water body 

•	 Greater than 500 feet from a public water system distribution pipeline 

•	 Less than 500 feet from a private water supply well that was in use at the 
time of release notification 

Groundwater located within 30 feet of an occupied building or structure with an 
average annual depth of 15 feet below grade or less is also classified as GW-2. All 
groundwater within Massachusetts is additionally classified as GW-3. 

Groundwater categories were defined at the Property based on information from 
MassDEP’s Geographic Information Mapping System of environmental resources 
and subsurface conditions identified by CAPACCIO. The GW-1 groundwater 
classification does not apply to the Property. Groundwater located within 30 feet of 
the Property buildings is categorized as GW-2 because the depth to groundwater is 
less than 15 feet below grade. Groundwater at the Property is also category as GW-
3. 

Based on the groundwater category, in order to determine if a condition reportable to 
the MassDEP exists, the Reportable Concentration (RC) applicable to the Property is 
RCGW-2. 
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4.3 Identification of Applicable Soil Category 
The MCP classifies soil in three categories, S-1, S-2, or S-3. Soil categories are 
determined by four factors; frequency of use, intensity of use, accessibility and 
whether exposure is to adults or children. Following the method of analysis outlined 
in the MCP, human exposure to soil at the Property is characterized based on the 
following: 

•	 Frequency of use by adults is high; children are not present 

•	 Intensity of use is low, because routine Property activities do not significantly 
disturb soil 

•	 Potentially-Impacted soil is located beneath both paved and unpaved areas 
of the Property 

Therefore, the applicable soil exposure categories are S-2 (surficial and unpaved 
soil) and S-3 (paved). 

Based on the soil category, in order to determine if a condition reportable to the 
MassDEP exists, the RC applicable to the Property is RCS-2. 
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5.0 Subsurface Investigation and Sampling 

5.1 Soil Boring Investigation 
On June 26, 2012, Capaccio Environmental Engineering, Inc. (CAPACCIO) oversaw 
the completion of seven soil borings in the locations shown on Figure 2 (34 Maple 
Street) and Figure 3 (5 Technology Drive). The selected soil sampling locations are 
based on the recommendations presented in the August 2011 RFA and were 
selected to investigate AOC-1, AOC-2, AOC-3/SWMU-5 and AOC-4. With the 
exception of AOC-4, each of these areas is a location of former USTs. Note that the 
QAPP specified a total of nine soil borings. However, due to drilling conditions and 
field observations, it was CAPACCIO’s opinion that the seven locations selected 
were adequate to characterize the potential impact to the subsurface from the former 
USTs. Each soil boring was installed via the direct-push method.   

Referring to Figure 3, four soil borings (SB-1 through SB-4) were advanced in the 
area of SWMU-5A and SWMU-5B and AOC-3. Although the QAPP specified two-
inch-diameter monitoring wells, due to drilling conditions, soil borings SB-1 and SB-2 
were completed as one-inch-diameter monitoring wells MW-1 and MW-2. One soil 
boring (labeled MW-3) was advanced in the presumed downgradient direction from 
AOC-1. Soil samples collected from this area were labeled as MW-3 although due to 
drilling refusal this soil boring was not completed as a monitoring well. One soil 
boring (SB-5) was completed in AOC-5C as one-inch-diameter monitoring well MW-
4. 

Soil samples were collected continuously during the installation of the soil 
borings/monitoring wells. These continuous samples were screened with a 
photoionization detector (PID). Soil boring logs and monitoring well completion 
reports from June 2012 are included as Appendix 5 and include a summary of PID 
readings obtained during drilling activities. There was no visual indication of 
hydrocarbons noted during drilling. Each of the monitoring wells was installed to a 
depth of approximately 10 feet below grade. 

Referring to Figure 4, the monitoring well labeled as MW-5 in AOC-2B was a 
previously-existing monitoring well installed during a 2004 Phase I site assessment 
prior to purchase of the property by WATERS. A second monitoring well was 
installed in 2004 downgradient of AOC-2C. However, this monitoring well was 
destroyed and therefore, was replaced with monitoring well MW-6 in June 2012. 

5.1.1 Soil Analytical 
Soil samples were collected continuously during the installation of the soil 
borings/monitoring wells. These continuous samples were screened with a PID 
and the sample with the highest PID reading was selected for analysis. If all PID 
readings were below background concentrations and there was no visual 
observation of a hazardous material impact, then the soil sample was collected 
from the soil/water table interface for laboratory analysis. Based on this criterion, 
one soil sample from each soil boring/monitoring well was selected for analysis. 
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The samples from monitoring wells MW-1, MW-2, MW-3, MW-4 and MW-6 and 
from soil borings SB-3 and SB-4 were each analyzed for volatile organic 
compounds (VOCs) via USEPA Method 8260. Due to their location adjacent to 
No. 2 fuel oil USTs, soil boring/monitoring well MW-3 and MW-6 were additionally 
analyzed for volatile petroleum hydrocarbons (VPH) and extractable petroleum 
hydrocarbons (EPH) with the targeted VOC and polyaromatic hydrocarbon (PAH) 
compounds via the MassDEP method. The laboratory data report is included as 
Appendix 3. No compound was detected at a concentration above the laboratory 
detection limit. 

5.2 UST Closure 
On July 2 and July 3, 2012, CAPACCIO oversaw the removal of two 15,000-gallon 
No. 2 fuel oil USTs from AOC-1, as shown on Figure 3. On November 9, 2012, 
CAPACCIO conducted field observations and screening during removal of one 
1,000-gallon fiberglass No. 2 fuel oil UST (AOC-2B) and one 2,000-gallon fiberglass 
No. 2 fuel oil UST (AOC-2C) located on the eastern side of the facility, as shown on 
Figure 4. During removal, CAPACCIO documented the condition of the USTs, soil 
types and the presence and condition of groundwater, and collected soil samples for 
field screening measurements and analysis. An Underground Storage Tank Closure 
Assessment Report, prepared by CAPACCIO in accordance with the Commonwealth 
of Massachusetts Underground Storage Tank Closure Assessment Manual, 
MassDEP Policy #WSC-402-96 and is attached as Appendix 4. This report 
summarized the following conditions and observations: 

•	 Perched groundwater was present at a depth of approximately 10 feet below 
grade at AOC-1 and at AOC-2C; no sheen was observed 

•	 The integrity of the USTs and piping was intact and there was no evidence of 
a release 

•	 PID readings ranged from non-detect to 80 ppmv in AOC-1 where fuel oil 
drained from the piping into the soil; approximately 22 cubic yards of soil was 
removed from this area for off-Property disposal 

•	 There were no soil concentrations exceeding the applicable MassDEP RCS-2 
Reportable Concentrations 

•	 There is no MassDEP-defined reportable condition associated with the 
excavation of the two 15,000-gallon, one 1,000-gallon and one 2,000-gallon 
No. 2 fuel oil USTs removed from the WATERS’s facilities at 34 Maple Street 
and 5 Technology Drive 

5.3 Groundwater Sampling 
Groundwater samples were collected by Environmental Sampling Technology (EST) 
from monitoring wells MW-1, MW-2, MW-4, MW-5 and MW-6 on July 12, 2012. The 
field sampling documentation is presented in Appendix 5. Each monitoring well was 
sampled via the low flow sampling technique in order to minimize volatilization of 
VOCs. In accordance with the QAPP, each of the five monitoring wells was 
analyzed for VOCs. Monitoring wells MW-5 and MW-6, located downgradient of the 
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USTs on 5 Technology Drive, were additionally analyzed for VPH and EPH with the 
targeted VOCs and PAHs. The laboratory data package is included in Appendix 6 
and the analytical data is summarized in Table 2 (VPH and EPH), Table 3 (VOCs) 
and Table 4 (PAHs). Low levels of C9-C18 aliphatic and C19-C36 aliphatic EPH 
compounds were detected in monitoring well MW-6 (240 ppm and 280 ppm, 
respectively). These concentrations are well below the applicable MassDEP RCs of 
5,000 ppm and 50,000 ppm, respectively. The remaining VPH and EPH compounds 
as well as the targeted PAH compounds were not detected. Of the VOCs, only 
acetone and chloroform were detected. Acetone was detected in monitoring wells 
MW-2 and MW-6 at concentrations of 10 ppb and 12 ppb, well below the MassDEP 
RC of 50,000 ppb. Chloroform was detected in monitoring well MW-4 at a 
concentration of 2 ppb, well below the MassDEP RC of 50 ppb. 

Note that both acetone and chloroform are common laboratory contaminants. Per 
the QAPP, a field blank was to be collected in order to identify and isolate a potential 
source of VOC contamination introduced in the field or the laboratory. This field 
blank was inadvertently not collected during the July 2012 sampling event.  However, 
as the concentrations of acetone and chloroform were well below the MassDEP RCs 
and there are no known sources of these compounds at the WATERS property, it is 
CAPACCIO’s opinion that no further action is required relating to these compounds. 

5.4 Roof Drain Sampling 
A sample of stormwater discharging from the roof drain from the machine shop was 
collected by EST on August 15, 2012. The sample was collected at the point where 
the roof discharges into a stormwater catch basin and analyzed for total metals 
(arsenic, barium, cadmium, chromium, lead, mercury, selenium and silver). The 
laboratory data package is included in Appendix 7 and a summary of the analytical 
data is provided as Table 5. Of these compounds, only lead was detected at a 
concentration of 0.001 ppm, well below the applicable MassDEP RQ. 

5.5 Data Usability Assessment 
Following the collection of the soil and groundwater samples, each sample was 
labeled in the field and documented on a chain of custody that identified the sample 
location, sample date and time, the sample type, the sampler’s name and method of 
preservation used. The samples were held on ice for delivery to the laboratory to 
maintain a temperature of 4°C. The samples were delivered under a chain of 
custody to a state-certified laboratory for analysis meeting all measurement ranges, 
accuracy and precision requirements outlined in the specific standards methodology.  
Each sample was analyzed within the analytical method hold time, and was disposed 
of by the laboratory upon expiration of the applicable hold times. Upon receipt of the 
laboratory analytical data, CAPACCIO completed a quality control (QC) check of the 
laboratory data to ensure that all laboratory QC checks are within the allowable 
ranges. 

Based on the nature of the subsurface investigation, the collected soil and 
groundwater samples were determined to be representative of soil conditions at the 
Property. All field and laboratory data was reviewed in accordance with the Tier I 
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requirements of Region 1: EPA New England Revised Data Validation Guidance.by 
CAPACCIO’s Project Manager and QA Officer to determine that the data met the 
objectives of the QAPP/SAP. 
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6.0 Exposure Potential 

6.1 Human Exposure Potential 
There are no known documented impacts or exposures of OHM to human receptors 
at or in the immediate vicinity of the Property. Potential human exposure scenarios 
involve direct contact ingestion or dermal absorption of the contaminants of concern.  
Analytical data obtained from the Property do not constitute a condition reportable to 
the MassDEP. Therefore, it is CAPACCIO’s opinion that there is no potential for 
future human exposure from contaminants of concern at the Property. 

6.2 Environmental Exposure Potential 
There are no documented impacts or exposures of OHM to environmental receptors 
and natural resource areas from this Property. Analytical data obtained from the 
Property do not constitute a condition reportable to the MassDEP. Therefore, it is 
CAPACCIO’s opinion that there is no potential for future environmental exposure 
from contaminants of concern at the Property. 
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7.0 Risk Characterization 
A risk characterization was performed for the Property in order to evaluate the need for 
additional remedial actions. The following components of the risk characterization have 
been presented in previous sections of this report and/or references to previous reports 
have been made: 

• Property physical characteristics 

• The extent of contaminants of concern 

• Identification of human and environmental receptors 

• Identification of Property soil and groundwater categories 

No soil or groundwater concentration exceeded the MCP RC or applicable Method 1 
standards. The MCP RCs are promulgated in conjunction with Method 1 Soil and 
Groundwater Standards and represent levels of oil or hazardous materials at which no 
further remedial response actions would be required based upon the risk of harm posed 
by these chemicals. The standards are protective of public health, public welfare, and 
the environment (i.e., represent a condition of "no significant risk"), given the exposures 
assumed. As no soil or groundwater data has been detected at a concentration that 
meets or exceeds the applicable RC, it is CAPACCIO’s opinion that those contaminants 
of concern that were detected above laboratory detection limits do not pose a risk to 
public health, welfare or the environment. 
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8.0 Conclusions and Findings 
Based upon the above information presented above, CAPACCIO has concluded the 
following: 

•	 Soil samples were collected during the completion of seven soil borings (four of 
which were completed as monitoring wells) and from the UST graves following 
removal of two 15,000-gallon USTs from AOC-1, one 1,000-gallon UST and one 
2,000-gallon UST from AOC-2 

•	 Groundwater samples were collected from five monitoring wells 

•	 A storm water sample was collected from the machine shop roof drain 

•	 Each of the compounds analyzed for was either not detected above the 
laboratory detection limit or was recorded at a concentration well below the 
applicable MassDEP RC 

•	 It is CAPACCIO’s opinion that the soil and groundwater samples collected during 
the course of this investigation are adequate to determine the extent of potential 
chemical impact from the former USTs at the Property 

•	 As no soil or groundwater analytical data has been detected at a concentration 
that meets or exceeds the applicable RC, it is CAPACCIO’s opinion that those 
contaminants of concern that were detected above laboratory detection limits do 
not pose a risk to public health, welfare or the environment 

It is CAPACCIO’s opinion that this RFI conforms with applicable USEPA guidance and 
the June 2012 QAPP/SAP. Since no soil or groundwater concentrations exceeded the 
MassDEP RC, additional response actions for this Property under the MCP or USEPA 
regulations are not required. 
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9.0 Limitations 
Information obtained from public agencies, Property inspection, limited sampling and 
laboratory chemical analysis was used to characterize the Property.  The accuracy of the 
conclusions derived from this information is based solely on the accuracy of the 
information reported. Events occurring on the Site after December 31, 2012 are beyond 
the scope of this report. If information becomes available concerning the Property, 
which is not included in this report, it should be made available to CAPACCIO so that 
conclusions and/or recommendations can be re-examined and modified where 
applicable. 

No attempt was made to determine the compliance of present or former owners or 
operators of the Property with federal, state, or municipal environmental or land use laws 
or regulations. 

Due to the fact that geological and soil formations are inherently random, variable and 
indeterminate (heterogeneous) in nature, the professional services and opinions 
provided by CAPACCIO under this agreement are not guaranteed to be a representation 
of complete Property conditions, which are subject to change with time as a result of 
natural or man-made processes. Although the services are extensive, findings and 
conclusions are limited to and by the information obtained. CAPACCIO makes no 
expressed or implied representations or warranties regarding any changes in condition 
of the premises after the date of the on-Property inspection(s). 

PID field screening is not as sensitive as laboratory analysis and conclusions drawn from 
such screening are limited to those contaminants potentially detectable with a 10.2 
electron volt PID. No representation regarding the potential results of additional field 
screening, laboratory testing, or regarding the potential results or tests for materials not 
tested for is expressed or implied. Any qualitative or quantitative information regarding 
the Property that was not available to CAPACCIO at the time of this assessment may 
result in a modification of the representations made in this report. 

CAPACCIO has retained a copy of this report. No additions or deletions are permitted 
without the written consent of CAPACCIO. Use of this report in whole or in part by 
parties other than those authorized by CAPACCIO and WATERS is prohibited. 
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TABLES 
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                                   Table 1 Groundwater Gauging Data 
Waters Corporation 

34 Maple Street and 5 Technology Drive 
Milford, MA 

Monitoring 
Well # Date Top of PVC 

Elevation 
Depth to 

Groundwater 
Depth to 

LPH 
Groundwater 

Elevation 

MW-1 6/28/02 126.39 12.34 NA 114.05 

MW-2 6/28/02 125.66 9.06 NA 116.60 

MW-4 6/28/02 130.02 10.08 NA 119.94 

MW-5 6/28/02 115.66 11.64 NA 104.02 

MW-6 8/17/02 105.13 10.29 NA 94.84 

All measurements are in feet 
NA = Not Applicable 



Table 2 

Sample Laboratory VPH EPH 
Boring ID Date Analytical Method 

RDL RDL RDL RDL RDL RDL 

MW-5 7/12/12 MassDEP VPH/EPH ND 50 ND 50 ND 50 ND 110 ND 110 ND 110 

MW-6 7/12/12 MassDEP VPH/EPH ND 50 ND 50 ND 50 240 200 280 200 ND 200 

MassDEP Reportable Concentrations 

C19-C36 Aliphatics C11-C22 Aromatics 

RCGW-2 3,000 5,000 7,000 5,000 50,000 5,000 

C5-C8 Aliphatics C9-C12 Aliphatics C9-C10 Aromatics C9-C18 Aliphatics 

Summary of Groundwater Analytical Data - VPH and EPH 
Waters Corporation 
5 Technology Drive 

Milford, Massachusetts 

VPH: Volatile Petroleum Hydrocarbon 
EPH: Extractable Petroleum Hydrocarbon 
All results are reported in parts per billion (ppb) 
RDL: Detection Limit 
ND: Not Detected above laboratory method detection limits 

: Applicable Reportable Concentration 



Table 3 Summary of Groundwater Analytical Data - VOCs 
Waters Corporation 

34 Maple Street and 5 Technology Drive 
Milford, Massachusetts 

Sample 
Location 

Sample 
Date 

Laboratory 
Analytical 
Method 

Acetone Benzene 2-Butanone n-Butyl-
benzene 

Chloro-
ethane* Chloroform 

1,1-
Dichloro-

ethane 

1,2-
Dichloro-

ethane 

1,1-
Dichloro-

ethene 

cis-1,2-
Dichloro-

ethene 

trans-1,2-
Dichloro-

ethene 

1,4-
Dioxane 

Ethyl-
benzene 

Methyl tert-
butyl ether Naphthalene 1,1,2,2-Tetra-

chloroethane 
Tetrachloro-

ethene Toluene 
1,1,1-Tri-
chloro-
ethane 

1,1,2-Tri-
chloro-
ethane 

Trichloro-
ethene 

1,2,4-
Trimethyl-
benzene 

Vinyl 
Chloride 

Total 
Xylenes 

RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL 

AOC-2B 2004 DNA 55.2 DNA 1 DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA DNA 1.4 DNA DNA DNA DNA DNA DNA DNA 1.1 DNA DNA DNA DNA DNA 

MW-1* 7/12/12 8260 ND 10 ND 1 ND 10 ND 1 ND 5 ND 1 ND 1 ND 1 ND 1 ND 1 ND 2 ND 100 ND 1 ND 2 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1  ND  1  ND 1 ND 1 

MW-2* 7/12/12 8260 10 10 ND 1 ND 10 ND 1 ND 5 ND 1 ND 1 ND 1 ND 1 ND 1 ND 2 ND 100 ND 1 ND 2 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1  ND  1  ND 1 ND 1 

MW-4* 7/12/12 8260 ND 10 ND 1 ND 10 ND 1 ND 5 2 1 ND 1 ND 1 ND 1 ND 1 ND 2 ND 100 ND 1 ND 2 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1  ND  1  ND 1 ND 1 

MW-5 7/12/12 8260 ND 10 ND 1 ND 10 ND 1 ND 5 ND 1 ND 1 ND 1 ND 1 ND 1 ND 2 ND 100 ND 1 ND 2 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1  ND  1  ND 1 ND 1 

MW-6 7/12/12 8260 12 10 ND 1 ND 10 ND 1 ND 5 ND 1 ND 1 ND 1 ND 1 ND 1 ND 2 ND 100 ND 1 ND 2 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1 ND 1  ND  1  ND 1 ND 1 

MassDEP Reportable Concentrations 

RCGW-2 50,000 2,000 NA NA NA 50 1,000 5  80  100 90 3 5,000 5,000 1,000 9 50 40,000 4,000 900 30 NA 2 5,000 

VOC: Volatile Organic Compounds 
All results are reported in parts per billion (ppb) 
RDL: Detection limit 
DNA: Data Not Available 
*: GW-2 Standards Apply 

: Applicable Reportable Concentration 



Table 4 

RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL RDL 

MW-5 7/12/12 ND 6 ND 6 ND 6 ND 5 ND 6 ND 6 ND 6 ND 6 ND 6 ND 6 ND 6 ND 6 ND 6 ND 6 ND 6 ND 6 ND 6 

MW-6 7/12/12 ND 10 ND 10 ND 10 ND 10 ND 10 ND 10 ND 10 ND 10 ND 10 ND 10 ND 10 ND 10 ND 10 ND 10 ND 10 ND 10 ND 10 

MassDEP Reportable Concentrations 

1,000 10,000 2070 40 200 40 100 2,00030 1,000 400 100 20 500RCGW-2 6,000 40 

Phenanthrene PyreneDibenzo(a,h)-
anthracene Fluoranthene Fluorene Indeno(1,2,3-

c,d)pyrene 
2-Methyl-

naphthalene NaphthaleneBenzo(a)anth-
racene 

Benzo(b)fluor-
anthene 

Benzo(k)fluor-
anthene 

Benzo(g,h,i)-
perylene 

Benzo(a)-
pyrene Chrysene 

Summary of Groundwater Analytical Data - PAHs 
Waters Corporation 
5 Technology Drive 

Milford, Massachusetts 

Boring ID Sample Date 

Compound 

Acenaphthene Acenaphthylene Anthracene 

PAH: Polyaromatic Hydrocarbon Compounds 
All results are reported in parts per million (ppm) 
RDL: Detection Limit 
ND: Not detected above laboratory detection limits 

: Applicable Reportable Concentration 

Table 2-5.xls / Table 4 PAH 1/21/2013 



Table 5 

Boring ID Date 

RDL RDL RDL RDL RDL RDL RDL RDL 

Roof Drain 8/15/2012 ND 0.1 ND 0.005 ND 0.001 ND 0.03 0.001 0.001 ND 0.0005 ND 0.002 ND 0.001 

RCGW-2 

Selenium Silver 

0.3 0.1 0.0070.004 

Barium ChromiumCadmium Mercury 

MassDEP Reportable Concentrations 
0.01 

Summary of Roof Drain Analytical Data - Total Metals 
Waters Corporation 

34 Maple Street 
Milford, Massachusetts 

Lead 

0.9 50 0.02 

Compound 

Arsenic 

All results are reported in parts per million (ppm)
	
RDL: Detection limit
	
ND: Not Detected Above Laboratory Detection Limits.
	

: Applicable Reportable Concentration 
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1.0 Introduction 
Capaccio Environmental Engineering, Inc. (CAPACCIO) was retained by Waters 
Corporation (WATERS) to complete a subsurface investigation in response to a United 
States Environmental Protection Agency (USEPA) Resource Conservation and 
Recovery Act (RCRA) Facility Assessment Report prepared in August 2011 by Mabbett 
& Associates, Inc. The RFA was initiated in order to close out the WATERS facility as a 
Treatment, Storage and Disposal Facility in the USEPA’s records. 

In accordance with USEPA requirements, CAPACCIO is hereby submitting this Quality 
Assurance Project Plan (QAPP) and Sampling Analysis Plan (SAP) prior to initiation of 
proposed investigation activities. 
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2.0 Distribution List 
The following have received copies of this QAPP/SAP: 

• Roger Eydenburg, EHS Engineer, Waters Corporation, 508-482-3078 

• Anita Taylor, EHS Manager, Waters Corporation, 508-482-2051 

• Bob Brackett, USEPA, 617-918-1364 
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3.0 Project/Task Organization 
The following is a list of key project personnel and their corresponding responsibilities. 

Name Project Title/Responsibility 

Bob Brackett USEPA Contact 

Roger Eydenburg Project Contact, WATERS 

Dawn Horter, PG, LSP Project Manager, CAPACCIO 

Chris Walton, PE, BCEE QA Officer, CAPACCIO 

Josh Fawson, PE Field/Sampling Leader, CAPACCIO 

Technical Drilling Services Driller 

Environmental Sampling Technology Groundwater Sampler 

R.I. Analytical Laboratory Laboratory Manager 
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4.0 Problem Definition/Background 

4.1 Problem Statement 
In May 1983, WATERS filed a Part A Hazardous Waste Permit Application with the 
United States Environmental Protection Agency (USEPA) to operate their 34 Maple 
Street facility as a Treatment, Storage and Disposal Facility. Prior to finalization of 
this permit, WATERS’s waste solvents were moved to the WATERS facility in 
Taunton, Massachusetts, rendering this permit unnecessary, changing the facility 
status to Generator (MAD001047968). In accordance with RCRA regulations, 
WATERS submitted a closure plan in March 1985 detailing the steps to be taken to 
close out areas where hazardous wastes were stored at the facility. In accordance 
with this plan, six underground storage tanks (USTs) were removed. Although 
closure activities have been conducted, the facility has not been closed with the 
USEPA and therefore, WATERS was requested to complete a RCRA Facility 
Assessment Report, which is conducted to assess if a release of hazardous waste or 
hazardous constituents had occurred from a solid waste management unit (SWMU) 
and to identify potential areas of concern (AOC) at the facility. 

On August 15, 2011, a RCRA Facility Assessment Report (RFA) was prepared on 
behalf of WATERS by Mabbett & Associates, Inc. This report presented a summary 
of all identified SWMUs and AOCs at the WATERS facility, including the 5 
Technology Drive building, and preliminary determinations regarding releases of 
concern and the need for further actions.  The conclusions included the following: 

Three monitoring wells were identified on the 5 Technology Drive facility, which were 
installed during an investigation on WATERS’s purchase of the property. 

•	 Groundwater was identified at a depth of four to seven feet below grade in 
the water table aquifer with groundwater flow direction to the southeast 

•	 Groundwater samples collected from the downgradient monitoring wells 
indicated concentrations of volatile organic compounds below the applicable 
Massachusetts Department of Environmental Protection Reportable 
Concentrations 

•	 A 200-feet deep bedrock well, assumed to be a former supply well, was 
identified on the WATERS property (this well has not been in use since 
WATERS purchased the land) 

•	 Six SWMUs were identified, for which five were given the recommendation of 
no further action 

•	 Four AOCs were identified  

•	 Confirmatory sampling was recommended in the following locations: 

o	 AOC-1 – Two 15,000-gallon USTs containing No. 2 fuel oil located on the 
34 Maple Street property currently in use 
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o	 AOC-2B – One 1,000-gallon UST containing No. 2 fuel oil located on the 
5 Technology Drive property used from the late 1980s to the present 
relating to an emergency generator 

o	 AOC-2C – One 2,000-gallon UST containing No. 2 fuel oil located on the 
5 Technology Drive property used from the late 1980s to the present 
relating to an emergency generator 

o	 AOC-3A, AOC-3B and AOC-3C – One 1,000-gallon acetone UST, one 
3,000-gallon acetone UST and one 1,000-gallon toluene UST located on 
the 34 Maple Street facility that were removed in 1985 with no post-
excavation soil sampling 

o	 AOC-4 – Roof vents in the 34 Maple Street facility machine shop 

o	 SWMU-5A and SWMU-5B – One 2,000-gallon mixed organic (methanol, 
toluene, acetone, acetonitrile) UST and one 3,000-gallon aqueous 
organic/chlorinated solvent and water soluble oils UST located at the 34 
Maple Street facility that were removed in 1985 with no post-excavation 
soil sampling 

o	 SWMU-5C – One 3,000-gallon methylene chloride, 1,1,1-trichloroethane 
UST located at the 34 Maple Street facility that was removed in 1985 with 
no post-excavation soil sampling 

o	 SWMU-5D – Former floor drains associated with the above-mentioned 
AOC-5 USTs 

4.2 Intended Usage of Data 
Field observations and measurements as well as analytical data will be used to 
support a conclusion as to whether any conditions exist that are indicative of a 
hazardous waste release. 
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5.0 Project/Task Description 

5.1 General Overview of Project 
The goal of the project is to determine if there is evidence of a release of a 
hazardous waste at the suspect areas of the WATERS property. This will be 
completed through field observations and measurements obtained during a soil 
boring and monitoring well installation program as well as soil analytical data. 
Groundwater and roof vent samples will be collected to evaluate groundwater 
conditions and further post-excavation soil analytical data will be obtained during 
excavation of two USTs from AOC-1 and two USTs from AOC-2. Sampling locations 
are shown on Figures 1 and 2. 

5.2 Project Timetable 

Activity Projected Start Date Anticipated Date of 
Completion 

Soil Boring/Monitoring Well 
Completion 

June 26, 2012 June 26, 2012 

Receipt of Soil Analytical Data July 6, 2012 July 9, 2012 
Monitoring Well Surveying, 
Groundwater Gauging and 
Collection of Groundwater and 
Roof Samples 

July 9, 2012 July 15, 2012 

AOC-1 UST Removal July 1, 2012 July 6, 2012 
AOC-2 UST Removal August 1, 2012 September 1, 2012 
RCRA Facility Investigation 
Report 

September 1, 2012 October 31, 2012 
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6.0 Measurement Quality Objectives 
Soil and groundwater samples will be analyzed for extractable petroleum hydrocarbons 
(EPH) with targeted polyaromatic hydrocarbon compounds (PAHs), volatile petroleum 
hydrocarbons (VPH) via the MassDEP-established methodology and/or VOCs via 
USEPA Method 8260 according to the table included in Section 9.2. Roof drain samples 
will be analyzed for RCRA metal compounds via USEPA Method 6010. 

All collected samples will be submitted to a state-certified laboratory for analysis meeting 
all measurement ranges, accuracy and precision requirements outlined in the specific 
standards methodology. 

Groundwater samples were collected in 2004 from three monitoring wells installed on 
the 5 Technology Drive property during an ASTM property assessment. Analytical data 
indicated concentrations of VOCs below the applicable MassDEP Reportable 
Concentrations. The groundwater analytical data obtained during this subsurface 
investigation will be compared to these previous data to evaluate groundwater conditions 
over time. 

Based on the sampling plan, a total of nine soil boring samples and 16 post-excavation 
soil samples are planned. A site visit and review of subsurface utilities indicates that it is 
likely that all nine soil boring samples will be collected. However, based on field 
conditions during UST excavation, the collection of four samples from beneath the USTs 
may be unable to be collected. It there are no field observations or measurements that 
indicate evidence of a hazardous material release, the completion of 12 post-excavation 
soil samples will be considered to be a complete data set. If field observations and/or 
measurements indicate evidence that a hazardous material release may have occurred, 
additional measures will be recommended to obtain further samples. 
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7.0 Training Requirements and Certification 
The project manager and field sampling leaders have received the appropriate OSHA 
40-hour HAZWOPER training and Supervisor’s training. In order to maintain a current 
status, annual 8-hour refresher classes are completed. 
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8.0 Documentation and Records 

The following is a list of documentation and records that will be maintained during 
completion of this project: 

•	 Weather conditions 

•	 Soil Boring logs, an example of which is attached as Appendix 1 

•	 Photoionization detector (PID) information 

•	 Continuous PID screening measurements in accordance with MassDEP 
guidance documentation  

•	 Visual soil observations 

•	 Accurately-labeled soil sample collection jars and completed chain of custody, an 
example of which is attached as Appendix 2 

•	 Groundwater Field Sampling data form, an example of which is attached as 
Appendix 3, to be completed by Environmental Sampling Technology upon 
sample completion 

•	 UST removal permits and UST disposal documentation 

•	 Field notes documenting the condition of the USTs upon excavation as well as 
observations and PID readings made of soil surrounding the USTs 

•	 Disposal documentation of any excavated soil disposed of off-site 

•	 Disposal documentation of UST contents upon cleaning prior to excavation 

All raw documentation will be electronically maintained by CAPACCIO for a period of five 
years. The data will be summarized in the final RCRA Facility Investigation Report 
(RFI). 
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9.0 Sampling Process Design 

9.1 Rationale for Selection of Sampling Sites 
The selected soil sampling locations are based on the recommendations presented 
in the August 2011 RFA and were selected to investigate AOC-1, AOC-2, AOC-
3/SWMU-5 and AOC-4. With the exception of AOC-4, each of these areas are 
locations of existing or former USTs. The selection of sample locations for USTs are 
based on guidance documents for the evaluation of UST locations, attached as 
Appendix 4. These guidance documents recommend samples from each of the four 
sidewalls and from beneath the USTs at the base of the UST grave. 

Two-inch-diameter polyvinyl chloride (PVC) monitoring wells are to be installed in the 
presumed downgradient direction of AOC-1 (MW-3), AOC-2 (MW-6) and AOC-
3/SWMU-5 (MW-1, MW-2 and MW-4) to detect impact to groundwater from the 
USTs. For the purposes of this report and as referred to on Figure 2, the existing 
monitoring well installed in 2004 downgradient of AOC-2B will be referred to as 
monitoring well MW-5. 

The monitoring wells will be installed via the direct-push method as outlined in the 
MassDEP document Standard References for Monitoring Wells Small Diameter 
Driven Well Supplement, attached as Appendix 5. Each well is expected to be 
completed to a depth of 10 to 15 feet, depending on the depth to water, with the well 
screened across the soil/groundwater table interface, grouted and finished with a 
manhole cover installed flush to grade. A well completion record for each monitoring 
well will be completed, an example of which is included as Appendix 6. 

During completion of the soil borings/monitoring wells, continuous soil samples will 
be obtained via a 4-feet length of clear PVC liner. The recovered soil will be 
screened in the field with a PID per the MassDEP guidance document included as 
Appendix 4. For the purposes of this site investigation, duplicate field samples will 
not be collected for screening as laboratory analytical data will be obtained to confirm 
field observations and measurements. 

Following monitoring well installation, the wells will be developed via pumping with a 
peristaltic pump in order to remove sediment and to enhance the hydraulic 
connection between the well and the aquifer. Each of the monitoring wells will be 
surveyed for top of casing elevations and groundwater gauging data will be 
evaluated to determine groundwater flow direction. 

All soil samples from the soil boring/monitoring well program will be collected in one 
day; soil samples from AOC-1 are anticipated to be collected in one day; and soil 
samples from AOC-2 are anticipated to be collected in one day. 

A site-specific Health and Safety Plan that will be used during soil sampling activities 
is attached as Appendix 7. 
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9.2 Sample Design Logistics 
Type of 
Sample/Parameter 

Number of 
Samples 

Sampling 
Frequency 

Sampling 
Period 

Physical Soil type 28 One Time One Day 

Chemical/soil VOCs 14 to 28 One Time One Day 

Chemical/soil EPH 9 to 20 One Time One Day 

Chemical/soil VPH 9 to 20 One Time One Day 

Chemical/groundwater VOCs 6 One Time One Day 

Chemical/groundwater EPH 3 One Time One Day 

Chemical/groundwater VPH 3 One Time One Day 

Chemical/roof Metals 1 One Time One Day 

Monitoring Well 
Identification 

Soil Analytical 
Parameters 

Groundwater 
Analytical 
Parameters 

Sampling 
Frequency 

Sampling 
Period 

SB-1/MW-1 VOCs VOCs One Time One Day 

SB-2/MW-2 VOCs VOCs One Time One Day 

SB-3 VOCs NA One Time One Day 

SB-4 VOCs NA One Time One Day 

PE-7/MW-3 VOCs, EPH, VPH VOCs, EPH, 
VPH 

One Time One Day 

SB-5/MW-4 VOCs VOCs One Time One Day 

SB-6 VOCs NA One Time One Day 

SB-7 VOCs NA One Time One Day 

SB-8 VOCs NA One Time One Day 

MW-5 VOCs, EPH, VPH VOCs, EPH, 
VPH 

One Time One Day 
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MW-6 VOCs, EPH, VPH VOCs, EPH, 
VPH 

One Time One Day 

PE-1 VOCs, EPH, VPH NA One Time One Day 

PE-2 VOCs, EPH, VPH NA One Time One Day 

PE-3 VOCs, EPH, VPH NA One Time One Day 

PE-4 VOCs, EPH, VPH NA One Time One Day 

PE-5 VOCs, EPH, VPH NA One Time One Day 

PE-6 VOCs, EPH, VPH NA One Time One Day 

PE-8 VOCs, EPH, VPH NA One Time One Day 

PE-9 VOCs, EPH, VPH NA One Time One Day 

PE-10 VOCs, EPH, VPH NA One Time One Day 

PE-11 VOCs, EPH, VPH NA One Time One Day 

PE-12 VOCs, EPH, VPH NA One Time One Day 

PE-13 VOCs, EPH, VPH NA One Time One Day 

PE-14 VOCs, EPH, VPH NA One Time One Day 

PE-15 VOCs, EPH, VPH NA One Time One Day 

PE-16 VOCs, EPH, VPH NA One Time One Day 

PE-17 VOCs, EPH, VPH NA One Time One Day 

PE-18 VOCs, EPH, VPH NA One Time One Day 

PE-19 VOCs, EPH, VPH NA One Time One Day 

Based on field observations and measurements, selected soil samples may be 
composited by the laboratory for analysis as allowed by the MassDEP (refer to 
Appendix 4). Individual soil samples will be held by the laboratory in the event 
further analysis is warranted. 
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10.0 Sampling Method Requirements 
The following sampling equipment and method will be used for the collection of the 
samples outlined in Section 9.2. In reference to the soil sampling method, soil samples 
will be collected continuously during the installation of the soil borings/monitoring wells. 
These continuous samples will be screened with a PID and the sample with the highest 
PID reading will be analyzed. If all PID readings are below background concentrations 
and there are no visual observations of a hazardous material impact, then the soil 
sample will be collected from the soil/water table interface for laboratory analysis. 

Parameter Sampling Equipment Sampling Method 
Soil vapor PID 10.2 ev lamp, 

unpreserved glass jar 
Instantaneous in field 
following MassDEP guidance 
(see Appendix 4) 

VOCs in soil 40-ml glass vials preserved 
with methanol 

Grab samples for soil at 6” 
interval recording highest PID 
readings or at soil/water 
interface 

EPH in soil 8 oz amber glass jar, 
unpreserved 

Grab samples for soil at 6” 
interval recording highest PID 
readings or at soil/water 
interface 

VPH in soil 40-ml glass vials preserved 
with methanol 

Grab samples for soil at 6” 
interval recording highest PID 
readings or at soil/water 
interface 

Metals in water Unpreserved glass jar Grab from roof discharge 
VOCs in groundwater 40-ml glass vials preserved 

with HCl 
Low flow technique (see 
Appendix 8) grab sample from 
each monitoring well 

EPH in groundwater 1 liter amber glass jar 
preserved with HCl 

Low flow technique (see 
Appendix 8) grab sample from 
each monitoring well 

VPH in groundwater 40-ml glass vials preserved 
with HCl 

Low flow technique (see 
Appendix 8) grab sample from 
each monitoring well 
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11.0 Sample Handling and Custody Procedures 
Following the collection of the soil and groundwater samples, each sample will be 
labeled in the field and documented on a chain of custody that will identify the sample 
location, sample date and time, the sample type, the sampler’s name and method of 
preservation used. The samples will be held on ice for delivery to the laboratory to 
maintain a temperature of 4°C. The samples will be delivered to the laboratory under a 
chain of custody documenting the sample information. Each sample will be analyzed 
within the analytical method hold time, as summarized in Appendix 9, and will be 
disposed of by the laboratory upon expiration of the applicable hold times. 

Based on field observations and measurements, selected soil samples from AOC-1, 
AOC-2 and/or AOC-5C may be composited by the laboratory for analysis as allowed by 
the MassDEP (refer to Appendix 4). Individual soil samples will be held by the 
laboratory in the event further analysis is warranted. 
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12.0 Analytical Methods Requirements 
All VOC samples will be analyzed by the laboratory using the standard USEPA Method 
8260. All metal samples will be analyzed by the laboratory using the standard USEPA 
Method 6010. All EPH and VPH samples will be analyzed by the laboratory using the 
MassDEP-developed method. 
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13.0 Quality Control Requirements 

13.1 Field QC Checks 
A field blank for VOCs will be provided with the groundwater samples to detect 
analytical problems related to sampling, transport and laboratory analysis processes. 

13.2 Laboratory QC Checks 
The laboratory selected to perform the soil and groundwater analyses will be a state-
certified laboratory that meets all the required instrument/equipment testing, 
inspection, maintenance and instrument calibration requirements. The laboratory will 
follow all appropriate QC checks in accordance with the standard analytical method 
protocols. The laboratory will provide documentation that is compliant with the 
MassDEP Compendium of Analytical Methods. 

13.3 Data Analysis QC Checks 
Upon receipt of the laboratory analytical data, CAPACCIO will complete a QC check 
of the laboratory data to ensure that all laboratory QC checks are within the 
allowable ranges. 
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14.0 Inspection/Acceptance Requirements 
Clean soil and groundwater sample collection vials and bottles will be provided by the 
laboratory. All vials containing a preservative will be inspected to ensure that the seals 
are not broken. 

CAPACCIO ENVIRONMENTAL ENGINEERING, INC. JUNE 2012
	
PROJECT NO. 00-046.078 PAGE 17
	



  

   
   

   
  

 

WATERS CORPORATION. QAPP/SAP
	

15.0 Data Acquisition Requirements 
Topographical data as well as previous groundwater gauging data will be utilized to 
determine the estimated groundwater flow direction at the property. This will enable the 
selection of monitoring well locations in the presumed downgradient direction. 
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16.0 Data Management 
Raw field data and laboratory analytical data will be transposed by CAPACCIO 
personnel in the office into Microsoft Excel tables that are appropriate for inclusion in the 
final RFI report. Following completion of the data tables, figures, and the report, two 
levels of technical review are conducted by CAPACCIO personnel to check for errors in 
data transposition and report writing. 
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17.0 Assessment and Response Actions 
Field observations and measurements will be used to determine if there is an indication 
of a release of OHM to the environment. During the UST excavation activities, the 
MassDEP requires that PID readings in excess of 100 parts per million by volume 
recorded within ten feet of an exterior wall of an UST and greater than two feet below 
grade be reported to the MassDEP within 72 hours. If there is a condition reportable to 
the MassDEP during the UST removal activities, this will constitute an Immediate 
Response Action and further response actions will be conducted in accordance with the 
MassDEP Massachusetts Contingency Plan. 

Soil and groundwater analytical data will be compared to MassDEP soil and 
groundwater Reportable Concentrations to determine if a condition reportable to the 
MassDEP is evident. 
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18.0 Reports 
Upon the completion of all field activities, a final RFI report will be submitted. This report 
is anticipated to be submitted by October 2012, and will be prepared and submitted by 
CAPACCIO’s Project Manager to all parties listed in Section 2.0. The report will include 
a summary of all field data and observations, analytical data and a comparison of the 
resultant data to the applicable MassDEP Reportable Concentrations.  

If impact by hazardous materials is detected, the report will include a conceptual site 
model, a determination of the nature and extent of the release to soil and/or groundwater 
and recommendations for further evaluation as necessary. If impact by a hazardous 
material is not detected, the data obtained during the subsurface investigation will be 
presented to support a conclusion that no further action is necessary. 

The report will include a data representativeness and usability evaluation where any QA 
problems will be discussed along with the method of resolution. 
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19.0 Data Review, Validation and Verification 
All field and laboratory data will be reviewed by CAPACCIO’s Project Manager and QA 
Officer to determine that the data meets the objectives of this QAPP/SAP. At a 
minimum, this review will meet the Tier I requirements of Region 1: EPA New England 
Revised Data Validation Guidance. Decisions to reject or qualify data are made by 
CAPACCIO’s Project Manager and QA Officer. 

CAPACCIO ENVIRONMENTAL ENGINEERING, INC. JUNE 2012
	
PROJECT NO. 00-046.078 PAGE 22
	



  

   
   

   
  

  
 

WATERS CORPORATION. QAPP/SAP
	

20.0 Validation and Verification Methods 
Once field and laboratory data has been entered into tables for inclusion in the final RFI 
report, the tables will be proofread by CAPACCIO personnel against the original data. 
Errors in the tables will be corrected prior to the issuance of the final RFI report. Outliers 
and inconsistencies will be flagged for further review or discarded. Problems with data 
quality will be discussed in the RFI report. 
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21.0 Reconciliation with Data Quality Objectives 
As soon as possible after each sampling event, calculations and determinations for 
precision, completeness, and accuracy will be made and corrective action implemented 
if needed. If data quality indicators do not meet the project’s specifications, data may be 
discarded and re-sampling may occur. The cause of failure will be evaluated. Any 
limitations on data use will be detailed in the final RFI report. 
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APPENDIX 1 

Soil Boring Log Form 

CAPACCIO ENVIRONMENTAL ENGINEERING, INC. JUNE 2012 
PROJECT NO. 00-046.078 



 

 

     

 

   

  

GEOLOGIC BORING LOG BORING NO.  SB-

PROJECT NAME 
PROJECT NO. 05-034 
CONTRACTOR 
INSPECTOR 
CHECKED BY 

LOCATION 
COMPLETED 
DRILLER 

DATE 

DEPTH 

FT. 

S A M P L E REMARKS SAMPLE DESCRIPTION 

NO. BLOWS PEN. IN. REC. IN. 

2 

4 

6 

8 

10 

12 

14 

16 

BLOWS - PER 6 INCH WITH 140 POUND HAMMER FALLING 30 INCHES TO 

DRIVE A 2.0 INCH O.D. SPLIT SPOON SAMPLER 

PEN - PENETRATION LENGTH OF SAMPLER OR CORE BARREL 

REC - RECOVERY LENGTH OF SAMPLE 

V - GROUNDWATER 

_____ INTERFACE 

_ _ _ _ APPROX. INTERFACE 
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APPENDIX 2 

Chain of Custody Form 
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CHAIN OF CUSTODY RECORD 
R.I. Analytical Laboratories, Inc. 

06-22-12 

G
ra

b 
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r 
C

om
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te

 

# 
of

  C
on

ta
in
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s  

&
 T

yp
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C
 

Pr
es

er
va
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C
od

e 
P 

M
at

rix
 C

od
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M
 41 Illinois Avenue 

Warwick, RI 02888-3007 
Tel: 800-937-2580 
Fax: 401-738-1970 

131 Coolidge St, Suite 105 
Hudson, MA 01749-1331 

Tel: 800-937-2580 
Fax: 978-568-0078 

Date 
Collected 

Time 
Collected Field Sample Identification 

Client Information Project Information 
Company Name: Capaccio Environmental Engineering Project Name: 

Address: 293 Boston Post Road P.O. Number: Project Number: 

City / State / Zip: Marlboro MA 01752 Report To: Phone: 508-970-0033 Fax: 508-970-0028 
Telephone: 508-970-0033 Fax: 508-970-0028 Sampled by: Email report 

to these 
addresses:Contact Person: Quote No: 

Relinquished By Date Time Received By Date Time Turn Around Time 
Normal X EMAIL Report 

X 5 Business days  

Rush _____ (business days) 

Project Comments 
Circle if applicable: GW-1, GW-2, GW-3, S-1, S-2, S-3 MCP Data Enhancement QC Package? Yes No 

Temp. Upon Receipt °C 

Lab Use Only 
Sample Pick Up Only 

RIAL sampled; attach field hours 

Shipped on ice 

Workorder No: 
Containers: P=Poly, G=Glass, AG=Amber Glass, V=Vial, St=Sterile Preservatives: A=Ascorbic Acid, NH4=NH4Cl, H=HCl, M=MeOH, N=HNO3, NP=None, S=H2SO4, SB=NaHSO4, SH=NaOH, T=Na2S2O3, Z=ZnOAc
	

Matrix Codes: GW=Groundwater, SW=Surface Water, WW=Wastewater, DW=Drinking Water, S=Soil, SL=Sludge, A=Air, B=Bulk/Solid, O=_oil_______________________              Page of . 
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APPENDIX 3 

Field Sampling Data Form 
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EST - LOW FLOW GROUNDWATER SAMPLING RECORD
PROJECT NAME PROJECT# 

LOCATION 

SAMPLING CREW DATE: 

WELL ID 

SAMPLE TIME: 

MW-Jd 

PURGING DATA 

REFERENCE POINT: PVC Steel Casing PURGING DEVICE: 
DEPTH TO WATER (FT) WELL DEPTH (FT) Well Diameter _____________ 

CLOCK TIME STATIC DEPTH 

(FT) 

PURGE RATE 

(ML) 

CUM. VOLUME 

PURGED (L) 

TEMP 

(0C) 

SP. COND 

(mS/cm) 

pH 

(s.u.) 

ORP/Eh 

(MV) 

DO 
(mg/L) 

Turb 
(NTU) 

COMMENTS 

FINAL FIELD DATA 
pH: (S.U.) DO: (mg/L) COMMENTS: 

(mS/cm) TURBIDITY: (NTU) 
TEMPERATURE: (0C) ORP: (MV) 

ODOR AND PHYSICAL APPEARANCE OF SAMPLE: 

WEATHER CONDITIONS: 

SPECIFIC CONDUCTANCE: 

WELL CONDITION DATA 
Protective Casing Present: Y N Concrete pad present: Y N Cap on riser: 
Protective Casing Locked: Y N Standing Water: Y N Visible Heaving: 
Physical Damage: Y N 
If yes, Describe: 

Y N 
Y N 

SAMPLER'S SIGNATURE: 
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APPENDIX 4 

MassDEP Underground Storage Tank Closure Assessment Manual 
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When any Underground Storage Tank (UST) is permanently "closed" (removed or closed-in-place), 
Massachusetts law requires that the presence of contamination in the environment be assessed.  If 
contamination is found, further assessment and cleanup may be necessary.  Although some level of 
contamination is encountered at many UST closures, it is not always adequately measured for or 
managed.  Discovering contamination as early as possible will enable appropriate actions to be taken 
sooner, thus improving the chances of limiting the impact to the environment and avoiding increased 
closure costs, decreased property value, and third party damage claims to the UST owner/operator.  

This document is intended to provide guidance on how to measure for contamination at the 
time of a closure of an UST containing petroleum fuel oils and gasoline.  It is not intended to 
be used for closures of USTs containing non-petroleum hazardous materials and waste 
crankcase oil. Procedures for closure assessments at residential fuel oil USTs are provided in 
a separate guidance document. 

This document contains two major sections: 

Section I contains background information including: 

•	 The responsibilities of the different parties involved in the UST closure, i.e., the UST 
owner/operator, local fire department, tank removal contractor, and Licensed Site 
Professional; 

•	 A description of applicable regulatory authorities; and 
•	 Recommendations for documenting assessment findings and the appropriate material to 

include in the UST Closure File. 

Section II contains instructions for performing a closure assessment. 

This guidance document is intended primarily for parties who are performing the assessment at the 
time of the UST closure as required by 527 CMR 9.00.  These parties may be tank removal 
contractors or, if the activities required are beyond the expertise of that contractor, environmental 
consultants, Licensed Site Professionals, or other qualified professionals.  However, all parties who 
are involved in the UST removal (fire department officials, UST owners/operators) are encouraged 
to become familiar with the content of this document in order to gain a better understanding of what 
to expect during an UST closure assessment. 
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I. Background Information 

1.0 Background and Purpose 

State regulations require that an assessment be performed at the time of an UST closure to 
look for possible leaks from the UST and associated piping to and contamination of the 
environment (see Figure 1). Specifically, the Massachusetts Board of Fire Prevention 
Regulations (527 CMR 9.07(K)(4) requires that: 

Within 24 hours after the removal of underground tanks and/or underground 
piping the owner/operator shall measure for the presence of a release of oil or 
hazardous materials to the environment where contamination is most likely to 
be present on the site. If contamination is found the owner/operator shall 
immediately notify the head of the fire department as well as the Department of 
Environmental Protection Bureau of Waste Site Cleanup. 

This requirement to measure for contamination also applies to UST closures-in-place before 
the permanent closure is completed [see 527 CMR 9.07(J)(1)]. 

This document is intended to assist the user in planning and executing a successful UST 
closure assessment by clarifying state requirements and providing guidance related to 
measuring for contamination at the time of the UST closure. 

The information contained in this document is intended solely for guidance.  This document 
does not create any substantive or procedural right, and is not enforceable by any party in 
any administrative proceeding with the Commonwealth.  The regulations related to UST 
closures contain both specific and general requirements.  In addition to summarizing specific 
requirements, this document also provides guidance on what measures the Department of 
Environmental Protection (DEP) and the Department of Public Safety (DPS) consider 
acceptable for meeting the general requirements set forth in the Massachusetts Board of Fire 
Prevention Regulations and the Massachusetts Contingency Plan. Parties using this 
guidance should be aware that there may be acceptable alternatives to this guidance for 
achieving compliance with such general regulatory requirements. 

Additional copies of this document may be obtained by calling the DEP InfoLine at (617) 
338-2255 or 1-800-462-0444, DEP Service Centers, or the State Fire Marshal (617) 351-
6010. 

2.0 Applicability 

The guidance in this manual pertains to closing and assessing any nonresidential UST 
containing petroleum fuel oils and gasoline in Massachusetts. It is not intended to be used 
for closures of USTs containing non-petroleum hazardous materials or waste crankcase oil. 
Procedures for closure assessments at residential fuel oil USTs are addressed in a separate 
guidance document.  The guidance in this document is intended primarily for the tank 
removal contractor, environmental consultant, Licensed Site Professional, or other qualified 
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professional who is performing the assessment at the time of the UST Closure as required by 
527 CMR 9.00. 

Figure 1: Petroleum Leakage and Contamination 

Gasoline Vapor s 

Drinking Wat er Well 

Residual Soil Cont aminat ion 

Free-f loat ing Pr oduct 
Gr oundwat er Flow 

This figure depicts the fate and transport of a petroleum UST leak and potential exposure pathways. 

3.0 Regulatory Authorities 

USTs are subject to several sets of regulations implemented primarily by two state agencies, 
as described below: 

The Department of Public Safety (DPS) regulates the installation, maintenance, and 
removal of USTs pursuant to M.G.L c. 148 and the Board of Fire Prevention Regulations, 
527 CMR 9.00. As part of the DPS, local fire departments are the primary regulators of 
UST removals.  Specifically, fire departments determine whether it is safe to pull and 
transport the UST, provide necessary permits, and respond to emergency situations involving 
threats of fire, explosion, or other public safety hazards. 

2
 



 

 

 
 

 
 

 

 
 

 

 

 
 

The Department of Environmental Protection (DEP) regulates notification of and 
cleanup of releases and threats of releases of oil and/or hazardous materials to the 
environment from USTs and other sources pursuant to M.G.L. c. 21E and the Massachusetts 
Contingency Plan (MCP) [310 CMR 40.0000]. If contamination is measured at or above 
thresholds specified in the MCP at the time of the UST closure, then the UST owner/operator 
is required to notify DEP. Any additional investigation or cleanup that may be needed to 
address the contamination must be performed in accordance with the MCP and under the 
oversight of a Licensed Site Professional. 

These and other applicable regulatory jurisdictions are outlined in Appendix C. 

4.0 Responsibilities at UST Closure 

In addition to the regulatory authorities described above and in Appendix C, other parties 
who play a role in an UST closure include the UST owner/operator, the contractor who is 
removing the UST, and, if contamination is encountered above reporting levels, a Licensed 
Site Professional. Understanding the extent of each party's responsibilities is beneficial in 
planning a successful UST closure. In particular, it is important for persons who have 
experience in measuring and documenting conditions of contamination to be involved at the 
time of the actual UST removal or closure-in-place if contamination is suspected or 
known to be present. 

The responsibilities and roles of parties involved in an UST closure are outlined below. 

4.1 UST Owner/Operator 

The UST owner/operator is generally responsible for financing the UST closure and any 
subsequent cleanup actions that may be necessary, as well as for remaining in compliance 
with applicable regulations throughout the closure process.  Specifically, he/she is 
responsible for obtaining the required permits prior to UST closure, hiring qualified 
professionals to perform the UST closure and to measure for and manage contamination, 
notifying the appropriate authorities of contamination when necessary, and retaining all 
documentation pertaining to the UST Closure and any subsequent cleanup actions. 

Even though the UST owner/operator is ultimately responsible for the UST closure, many 
UST owners/operators may not be familiar with all of the requirements that may apply to an 
UST closure. Therefore, tank removal contractors and local fire officials can play an 
important role in advising the owner/operator of these responsibilities prior to the actual 
removal. 

4.2 Tank Removal Contractor 

The tank removal contractor is hired by the UST owner/operator to perform the UST 
removal or closure-in-place.  This service may include removing and disposing of the UST, 
excavating and stockpiling soil, replacing the UST and/or backfilling the excavation, and 
documenting all observations and actions taken during the closure as part of the UST closure 
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file. In addition to ensuring the safe removal and disposal of the tank, contractors may 
measure for contamination at the time of closure (as described in Section II of this manual). 
Contractors who provide this service to their clients should be familiar with the proper 
protocols for measuring and documenting contamination and be able to identify 
contamination conditions that require notification to DEP.  If the contractor is not familiar 
with these procedures, then an environmental professional should be on-site to perform these 
actions. 

Tank removal contractors may choose to become certified through the International Fire 
Code Institute (IFCI) Voluntary Underground Storage Tank Certification Program.  The 
purpose of this program is to provide a nationally recognized examination and credential by 
which individuals can demonstrate their knowledge of various regulatory codes, standards 
and practices pertaining to USTs. More information on this program can be obtained from 
the State Fire Marshals Office at (617) 351-6010. 

Please note: Prior to removing the UST, the UST removal contractor should discuss 
notification obligations with the UST owner/operator and establish the process by 
which any required notifications would be made (i.e., owner/operator reporting upon 
receiving recommendation from contractor or contractor reporting on behalf of 
owner/operator). 

4.3 Licensed Site Professional 

If an MCP notification requirement is triggered during the closure assessment, the UST 
owner/operator will have to hire a Licensed Site Professional to oversee assessment and 
cleanup work. If contamination is suspected (e.g., based on tank tightness test results, 
inventory loss, vapors or other evidence of a leak) it may be beneficial to have an Licensed 
Site Professional on site or have arranged for the services of an Licensed Site Professional to 
commence when and if a notification threshold is triggered.  If an Licensed Site Professional 
is present, he/she can assess the extent of the contamination and oversee cleanup actions 
concurrently with the UST closure. 

5.0 Documenting Assessment Findings 

It is critical that the person performing the UST closure assessment adequately documents all 
findings. The UST owner/operator may need this documentation to demonstrate to the local 
fire department, DEP, and any potential purchaser of the property that the closure was 
performed properly and any contamination discovered was managed appropriately. 
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It is recommended that information documenting the UST closure be incorporated into a 
single report. This may include the following: 

•	 Results of any investigation performed prior to closure, such as relevant UST and 
site history information, visual inspection, and characterization results; 

•	 A sketch of the site indicating the location of the UST and associated piping, 
locations of field screening points and laboratory sample collection, and anything 
else that may be notable; 

•	 Observations made at the time of closure (e.g., visual, olfactory) with respect to the 
condition of the UST, piping, soil, and groundwater, including presence/absence of 
petroleum product (photographs may serve as additional documentation); 

•	 Results of any field screening and/or laboratory analyses (e.g., data reports from lab, 
chain of custody, etc.); 

•	 Documentation showing how contaminated media (soil, groundwater) were 
managed, including copies of 21E Bills of Lading or Hazardous Waste Manifests 
used to transport contaminated media off-site; 

•	 Copy of Form FP 292 (permit for removing UST and for transportation to tank yard); 
•	 Copy of Form FP 290R (change in UST registration); and 
•	 Copy of Form 291 (receipt of the UST at disposal facility, including state license 

number of facility). 

PLEASE NOTE: If notification to DEP is required as a result of encountering 
contamination, the information outlined above can be incorporated into the required 
"response action" submittals (i.e., Status Reports, Completion Statements) to meet MCP 
documentation requirements.  
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II. 	Closure Assessment 

This section includes the required and recommended procedures for performing an UST closure 
assessment (see also Figure 3). Activities that are required pursuant to 527 CMR 9.00 and/or 310 
CMR 40.0000 are noted. Although many specific activities are not required, this recommended 
approach satisfies the requirement to measure for contamination [527 CMR 9.07(K)(4)]. 
Therefore, it is recommended that all procedures be followed. 

The order in which assessment actions are performed will vary somewhat depending on site 
conditions, complexity of the release, and assessment objectives.  This section focuses on 
determining whether notification and further response actions under the MCP are necessary; 
however, additional assessment may also be conducted simultaneously with the closure to further 
delineate the extent of a release or to confirm that any cleanup actions performed have met the MCP 
standards. 

PLEASE NOTE: Once contamination is found that triggers an MCP notification threshold, 
follow procedures required by the MCP, under the oversight of an Licensed Site Professional, 
if necessary. 

Remember to clearly and thoroughly document all assessment activities and observations. 

Before the Closure 

1.	 (Required)  Prior to closing an UST, the owner/operator must notify the local fire 
department.  The tank removal contractor may make this notification on behalf of the 
owner/operator. 

2.	 (Required)  At least 72-hours prior to the excavation, contact DIGSAFE to obtain 
information on the underground utilities that may exist on the property.  DIGSAFE will 
provide an ID number necessary for the UST removal permit (see Step #3 below). 
DIGSAFE can be reached at 1-800-322-4844. 

3.	 (Required)  The UST owner/operator (or tank removal contractor on behalf of 
owner/operator) must obtain Form # FP-292, the permit for the UST removal, from the local 
fire department [M.G.L. c. 148, Section 38A]. 

4.	 (Required) Within 72 hours of closing the UST, provide receipt to the local fire 
department for delivery of UST to the disposal site designated on permit [527 CMR 
9.07(K)(1)]. 

5.	 (Required) Within 30 days of removing the UST, send notice to DPS to change 
registration information for the UST.  The form used to give this notice, FP-290R, is 
available from the local fire department. 

6. 	 Review any available UST records and site history.  Information to consider which may 
suggest the possibility that contamination is likely to exist includes, but is not limited to: 
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•	 history of spills 
•	 tank tightness tests resultsUST inventory records and/or any unreconciled 

discrepancies 
•	 age and size of UST 
•	 type of material UST is made of 
•	 fill material surrounding UST 
•	 maintenance records 
•	 the tank has been relined or taken out of service for no apparent reason 
•	 products stored in the UST 
•	 system design information 
• amount of time elapsed since UST was emptied, if applicable 

• other contaminants that may be present on the property1
 

7. 	 Prepare a health and safety plan to address the following: 

a.	 Worker safety:  Air monitoring should be performed in the work area throughout 
the UST removal to ensure the safety of workers; including, at a minimum, the 
measurement of explosive vapor levels in work area using a Combustible Gas 
Indicator; 

b.	 Emergency Response:  Should contamination be encountered, protective measures 
should be taken immediately to protect health, safety, and the environment by 
containing or recovering free or escaping product.  Initially, the most urgent concerns 
are fire and explosion and the local fire department will direct responses to this 
threat; and 

c.	 Hazard Communications Plan:  This includes Material Safety Data Sheets 
(MSDS) for all oil and/or hazardous materials that may be encountered. 

Having a health and safety plan is strongly recommended if contamination is likely to be 
present. 

8. 	 Prepare contingency plans for all of the following activities prior to the UST closure: 

•	 Notifications and approvals required if contamination is encountered; 
•	 Mobilizing appropriate personnel when necessary; 
•	 Segregating and stockpiling of soil/identify a secure location for temporary storage; 
•	 Managing contaminated soil and groundwater, including disposal/transport of soil; 

and 
•	 Sampling plans, including contacting laboratory prior to sampling activities. 

1  In addition to researching the likelihood of a release from the tank, it is also prudent to determine whether contamination is otherwise present at the 
site where the tank is located.  The tank may have been installed in an area that was already contaminated (e.g., located in area where a previous tank 
leaked, or where the backfill/soil in the vicinity of the tank grave is contaminated).  This information is important in terms of planning for management 
of contaminated media excavated during the closure.  While the tank itself may not have leaked, if it is surrounded with contaminated soil or if the 
groundwater is contaminated from another source and needs to be pumped out of the hole during the closure, knowledge and evaluation of these 
conditions will be necessary to properly manage the contamination at the time of closure. 
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9. 	 Characterize site conditions before the tank is to be removed or closed-in-place if a 
substantial release is known or suspected or if delays caused by the unanticipated 
discovery of contamination cannot be tolerated. Characterization involves collecting 
information on the quality of soil and groundwater in the area surrounding the UST to 
determine whether contamination is present and if so, the degree of  contamination. 
Characterizing the site will help determine whether or not groundwater is affected, if free 
product is present, and the approximate volume of soil that may require off-site management. 
 It is specifically recommended in the following cases: 

•	 If any available information (site history or prior investigation) suggests the 
likelihood of significant contamination. 

•	 UST removal operations are likely to involve groundwater pumping: 
Characterization efforts can confirm the presence or likelihood of groundwater 
contamination and the depth of the water table.  This information will indicate 
whether free product recovery, tank pit dewatering or measures to prevent buoying 
of the UST during excavation may be necessary. It will also enable the contractor to 
secure any necessary water discharge permits prior to closure operations.  

Characterization of the site should be performed by a qualified environmental 
professional (i.e., Licensed Site Professional or environmental consultant). 

Measuring for Contamination 

10.	 (Required) Within 24 hours after the removal of the UST, measure for the presence of 
contamination at locations where it is most likely to be present, as required by 527 
CMR 9.07(K)(4).  Steps 13 through 15 describe DEP and DPS recommendations for 
fulfilling this requirement.  

Visual Inspection of UST and UST Location 

11. 	 Visually inspect the area where the UST is located throughout the closure. 

A.	 Before the UST is uncovered, check for broken or patched pavement, stains around 
fill pipes and pumping islands, free product, sheens, and petroleum odors in nearby 
storm sewers, drainage ditches, basements, wetlands, etc.  If deteriorated pavement, 
stained soil, or areas of petroleum odors are  found, note these areas for future field 
screening and/or sampling during the UST removal. 

B.	 While the UST and its piping are being uncovered, note any obvious signs of 
corrosion, breakage, or loose fittings in the system connections.  Look for soil 
staining around the fill pipe where overfills and spills may have occurred.  Check 
pipe joints and UST connections and note the soil or backfill conditions around any 
areas that are questionable. To the extent possible, brush off and examine the 
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attached soil for signs of contamination.  When the UST is being removed, place 
containers and/or sorbent pads under pipe openings or at points where piping is 
cut to catch any drips and discharges so that any product remaining in the 
system does not spill and contaminate clean areas. 

C.	 After the UST is removed, clean off any remaining soil adhering to the UST and 
inspect the USTs surface. Inspect steel USTs for corrosion and staining such as 
dissolved asphalt coating, and check fiberglass USTs for wear, staining, indentations, 
or cracks. Because most leaks actually occur in piping and not USTs, it is critical to 
also check the condition of the piping and fittings.  The excavation should also be 
carefully examined for signs of contamination.  If the UST is temporarily stored on 
the ground surface, place the UST on a polyethylene liner. 

D.	 Throughout the closure, look for saturated or discolored soil, especially around the 
fill pipe and under the drop-tube where the practice of dipsticking over time often 
weakens or even punctures an older UST. Examine piping trenches carefully, 
concentrating in areas where fittings or unions were located.  Soils that appear 
gray-green or gray-black in color may be an indication of mineral leaching caused by 
a petroleum release.  As the excavation proceeds, segregate all stained or discolored 
soils from clean soils and store separately on 6 mil. (or higher gauge) polyethylene 
liners (see Step #18). 

E.	 Check for a sheen or floating "free" product on any water that appears in the 
excavation. The presence of free product represents a health and safety hazard 
and should be removed immediately using sorbent pads, a vacuum truck or 
pump. Methods exist for cost effective/removal treatment of contaminated 
groundwater; consult an Licensed Site Professional or an environmental 
consultant. Free product also triggers notification of the local fire department 
and DEP (see Step #16). 

Field Analytical Screening and Laboratory Analyses 

12. 	 Perform field analytical screening. 

Field screening techniques are fast and economical for gathering large amounts of analytical 
data. These techniques can be used to: (1) identify areas of contamination and the relative 
degree of contamination, (2) segregate contaminated soils from clean soils, and (3) select 
locations for collecting samples for laboratory analysis.  Screening results can also be used to 
limit the number of samples collected for laboratory analysis or, in the case of a "clean 
closure", eliminate the need for laboratory samples altogether. 

The procedures described below focus on the use of the jar headspace analytical screening 
method. Measurements should be made of sample headspace according to the procedure 
described in Appendix A. While waving the probe of the Photoionization Detector or Flame 
Ionization Detector over the excavation may be useful for gross identification of 
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contaminated areas, it is not considered to be a headspace reading for the purposes of 
measuring contamination and segregating soils.  Although other screening methods are not 
discussed in this document, Appendix B provides a description of some of the commonly 
used instruments that are available. 

Follow one of the screening procedures described below; procedure A for UST removals and 
procedure B for closures in place: 

A. 	 Field screening locations for UST removals: 

1.	 Locations targeted for screening based on sight or smell during visual 
inspections. 

2.	 Before Excavation:  Use field instruments in collaboration with knowledge 
obtained during preclosure activities (i.e., areas where contamination is likely 
to be encountered) to check nearby areas for signs of contamination.  Long 
term, continuous releases of products such as gasoline- or kerosene-based 
fuels can cause areas of stressed vegetation, therefore such areas should also 
be investigated. 

3.	 During Excavation:  While the UST is being uncovered, take headspace 
readings from the soil being removed, paying particular attention to screen 
soil from around the fill pipe.  Retrieve soil samples for screening a few 
inches from the surface of the pipe, from the floor, and all sidewalls of the 
excavation. Use these readings to segregate contaminated soil from clean 
soil into discrete stockpiles of soil. 

The decision to collect groundwater samples and the method by which such 
samples are to be obtained will depend upon variables that are specific to the 
site. In general, an attempt should be made to obtain a groundwater sample 
if: 

•	 Any available information (e.g., the results of the screening of soil 
samples or the UST and site history) suggests that groundwater 
contamination may be present; 

•	 The UST was located near a private drinking water well, public well 
or reservoir, or wetlands, ponds, or streams; or 

•	 Groundwater is present in the excavation. 

4.	 After Excavation:  Screen for contamination beneath the UST bottom, 
pumping islands, and along piping runs.  Additionally, discrete samples from 
the following locations should be screened in addition to areas where 
contamination is observed by sight or smell (see Figure 2): 

a.	 Soil from under each end of the UST and immediately under the drop 
tube. 

10
 



 

 
 
 

 

 

 

 

  

b.	 Soil from each sidewall of the UST. 
c.	 Soil surrounding the fill pipe. 
d.	 Soil along piping runs (at a set interval, e.g., every 20 feet).  The 

piping run samples should be taken from beneath the piping and near 
elbows and joints, if possible. 

e.	 Soil under each pumping island should be obtained.  The pumping 
island samples should be taken from beneath the supply line side of 
the islands. 

f.	 If more than one UST is being closed during one excavation and the 
USTs lie in a series next to each other comprising the same tank 
grave, only two additional samples per additional UST (one from 
under each UST and one from around each fill pipe) are 
recommended. 

g.	 If groundwater is encountered, screen soil samples collected from just 
above the water table at the ends of each UST, and screen samples of 
the water itself. 
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  Figure 2: Sampling Locations
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B. 	 Field screening locations for Closures-in-Place (see Figure 4) 

The local fire department determines whether an UST may be closed-in-place.  USTs 
which were NOT used as fuel oil tanks may be closed in place only if the removal 
jeopardizes a building or another UST in use AND if approved by the local fire 
department.  Fuel oil tanks may be closed in place if approved by the local fire 
department. 

For closures-in-place, the recommended procedure and locations for obtaining field 
screening samples is as follows: 

1. 	 Install a minimum of three soil borings per UST or UST grouping (at each 
end of the UST and on one side) and collect and screen soil samples from 
each boring below the UST bottom.  If practical, install monitoring wells or 
use existing wells to collect a groundwater sample for screening.  Test pits 
near and downgradient of the tank excavation can also be used to obtain a 
groundwater sample. 

Alternately, soil samples from below the UST may be obtained by cutting 
through top of the UST, cleaning the inside of the UST, and cutting through 
the UST bottom.  Please Note: This procedure poses an explosive hazard. 
Make sure that the tank is adequately cleaned to ensure safety. 

2.	 Install additional borings to allow collection and screening of soil from no 
more than two feet beneath each pumping island and every 50 feet where 
piping was located. 

3.	 Where USTs are located within or beneath a structure, install a minimum of 
three borings downgradient from, but as close to the UST as possible, outside 
of the building. Borings should be located at each end of the UST and on 
one side, whenever possible. Collect and screen soil samples at or below the 
UST bottom. 

4.	 Where gasoline USTs are located within or beneath a structure, install a 
minimum of three soil gas probes through the floor, with at least one probe 
located downgradient of the UST. 

Collect soil samples for procedure A or B as follows: 

1.	 Collect samples from soil that remains in the excavation sidewalls, not from removed 
backfill material.  Obtain them from the backhoe bucket.  For safety reasons, do not 
enter the excavation to collect samples. 

2.	 Because volatilization of exposed soils will occur, take samples at least six inches 
beneath the exposed surface of the excavation.  Scrape away the top few inches of 
soil in the backhoe bucket and collect the sample from the newly exposed soil. 
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3.	 Analyses should be performed as soon as possible after the sample is collected to 
ensure an accurate reading. 

4.	 For closures-in-place, collect soil samples from soil borings using a Split Spoon or 
Thin Walled (Shelby) sampler. 

13. 	 Perform follow-up based on field screening and visual/olfactory results (also summarized in 
Table I): 

A.	 (Required) If headspace readings of soil or groundwater samples indicate total 
organic vapors equal to or greater than 100 parts per million by volume 
(ppmv), notify DEP and the local fire department as required by Board of Fire 
Prevention Regulations and the MCP. 

This notification threshold applies to screening performed during closure on samples 
taken two feet below the ground surface (to distinguish contamination caused by an 
UST leak from surficial contamination caused by overfilling incidents).  In the event 
that this threshold is exceeded, notification to DEP must be made by the UST 
owner/operator and Immediate Response Actions must be performed under the 
oversight of a Licensed Site Professional. 

B.	 If headspace readings of soil or groundwater samples indicate total organic 
vapors less than 100 ppmv but greater than ambient air readings (readings 
made at locations outside of the area of the excavation and unaffected by a 
release of oil or hazardous materials), take a minimum of one sample for 
laboratory analysis. 

If the headspace results indicate the presence of volatile compounds, but at levels 
below the 72-hour notification threshold, then at a minimum, one sample from the 
location of the highest headspace reading should be collected for laboratory analysis 
to determine whether concentrations at that location (while below the headspace 
trigger) may exceed an applicable MCP Reportable Concentration.  If all of the 
headspace readings are of a comparable level, a composite sample may be collected 
and submitted to the lab. 

C.	 If headspace readings do not indicate the presence of volatile compounds or if 
the readings at the screening locations are equivalent to ambient air readings: 

1.	 For UST closures where only gasoline was stored, it may be assumed 
that no contamination is present (i.e., "clean closure"). 

2.	 For UST closures where fuel oil was stored, it is recommended that a 
minimum of one composite sample (from the sidewalls and floor of the 
excavation) be collected and submitted for laboratory analysis of 
petroleum constituents (see Table II). Because fuel oil is comprised of 
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compounds which would not be detected by a headspace measurement of 
volatiles, it is prudent to collect a soil sample for laboratory analysis to obtain 
a measurement of non-volatile or semi-volatile constituents which may be 
present, especially where visual or olfactory evidence of a release exists. 

3.	 For UST closures where the tank is located in an area of known 
contamination (history of past spills, contaminated fill, other), it is 
recommended that a composite sample from the sidewalls and floor of 
the excavation be collected and analyzed for those constituents that are 
known or suspected to be present, based on site history information. 
Again, the headspace procedure will not indicate the presence of non-volatile 
contaminants, such as metals or polychlorinated biphenyls (PCBs).  If there is 
reason to suspect the presence of other contaminants at the site, a minimum 
of one composite soil sample should be collected and analyzed for the 
suspected constituents. 

Table I: Summary of Follow up Procedures to Headspace Screening

 Result  Action 
Readings greater than 100 ppmv 1. Notify DEP within 72 hours 

2. Notify local fire department 
Readings less than 100 ppmv, 
but greater than ambient air 

Obtain a minimum of one sample for laboratory analysis (see 
Table II for appropriate analytical methods) 

Readings less than or equal to 
ambient 

Gasoline only? Assume "clean" 

Fuel oil only? Obtain a minimum of one composite 
sample (see Table II for appropriate 
analytical methods)

 Other 
contaminants? 

Obtain a minimum of one composite 
sample for known/suspected 
contaminants 

Procedures to further delineate contamination can be found in the Policy for the 
Investigation, Assessment, and Remediation of Petroleum Releases - Interim Site 
Investigation Protocol Document (Policy #WSC-401-91) and any revised versions of that 
document. 

14. 	 Submit samples for laboratory analyses, if appropriate. 

A.	 A laboratory should be contacted before the date of UST closure to: 

1.	 Obtain specific laboratory requirements for quantity of sample required for 
each analysis, sampling containers, necessary preservatives, and other 
specifications; 
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2.	 Inform laboratory of sampling date, quantity of samples, delivery date, etc.; 
3.	 Ensure that the lab can conduct the needed analyses in the required 

timeframe; 
4.	 Arrange to obtain materials necessary to perform sampling, such as sample 

jars, labels, and Chain of Custody form. 

B. 	 Never submit "spent" samples (soil or groundwater used for field screening) for 
laboratory analysis as contaminants may have volatilized from the sample during the 
screening procedure. 

C. 	 Samples must be transported in a manner that will maintain their integrity, as well as 
protect them from leaking or breaking. 

1.	 Label all samples immediately and record date, sample number, and location 
from which sample was obtained. 

2.	 Store samples, tightly sealed, on ice, and transport to laboratory as soon as 
possible and within time frame specified by the laboratory based on analyses 
to be performed and sample medium. 

3.	 To track the handling of samples from collection to the laboratory, include a 
Chain of Custody form with each sampling shipment.  This form can be 
obtained from the laboratory and should include the sampler's name, the 
container number, the date and time of collection, sample location, analyses to 
be performed, dates, times, and signatures of the persons releasing and 
receiving the sample. 

D. 	Analytical Procedures 

Table II describes common methods utilized for identifying contamination.  The 
choice of analytical methods is dependent upon site specific conditions as well as 
budget. 

If other contaminants are likely to be present on the site (PCBs, metals, etc.), collect 
laboratory samples to be analyzed for those parameters in addition to those listed in 
Table II. 

Table II: Analytical Methods for Petroleum Products 

Petroleum Product Soil or Water Matrix 

Analytes Analytical Methods 
Gasoline and Similar Weight 
Products 

VOCs 8020, 8240, 8260, or DEP-
VPH method* (see note 
below) 
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Fuel Oils (No. 2, 4, 5, 6) 
Diesel, Lubricating Oils and 
similar weight products 

VOCs 

PAH 

TPH 

8020, 8240, 8260, or DEP-
VPH method* 

8100, 8270, or DEP-EPH 
method* 

GC/FID or 418.1 

Unknown Petroleum Product VOCs 

PAH 

TPH 

8240, 8260, or DEP-VPH 
method* 

8100, 8270, or DEP-EPH 
method* 

GC/FID 

* The DEP has designed two methods for determining the concentrations of petroleum 
hydrocarbons in water and soil to complement and support the toxicological approach to 
evaluate human health hazards that may result from exposure to such compounds.  The 
Method for the Determination of Extractable Petroleum Hydrocarbons (EPH) collectively 
measures the concentrations of extractable aliphatic and aromatic hydrocarbons, and 
individual concentrations of PAHs. The Method for the Determination of Volatile 
Petroleum Hydrocarbons measures collective concentrations of volatile aliphatic and 
aromatic hydrocarbons, such as BTEX (Benzene, Toluene, Ethylbenzene, Xylene). 

Initial Actions if Contamination is Encountered 

15.	 (Required) If contamination is encountered, immediately take the following steps: 

A.	 Ensure the safety of workers and surrounding populations.  The most urgent 
problem is the presence of free gasoline product and/or gasoline/explosive vapors. 
The fire department will direct responses to these threats (See C below). 

B.	 If necessary, contain or recover petroleum liquids that have been released to the 
environment.  This may include removal of remaining product from the UST, 
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collection of readily retrievable product (using sorbent pads for sheens/thin layers of 
product or vacuum trucks for thick layers of product), or containment of release to 
minimize immediate threat to the public and environment. 

C.	 Assess the potential impact on safety and determine if conditions require 
notification to the local fire department. Additionally, determine if a 
notification threshold under the MCP is triggered and advise UST 
owner/operator to notify DEP, if appropriate.  (See Appendix E and F for 
telephone numbers and addresses for providing notification.) 

D.	 Proceed with the UST removal/closure, if appropriate, with proper worker 
health and safety precautions and/or under the oversight of the local fire 
department or Licensed Site Professional. 

DEP/DPS Notification Requirements 

16.	 (Required) If any of the following conditions occur at any time during the UST 
closure, inform the UST owner/operator immediately and advise of his/her obligation 
to notify the local fire department and DEP within the appropriate timeframe. 
PLEASE NOTE: When an MCP notification threshold is triggered, the only response 
actions that may be performed prior to notifying DEP are emergency containment 
procedures and the stockpiling of up to 100 cubic yards of contaminated soil. (See 
Table III and IV for summaries of MCP notification thresholds.) 

•	 A release resulting in vapors in a building, structure, underground utility conduits at 
concentrations equal to or greater than 10% of the Lower Explosive Limit 
requires notification to DEP within 2-hours [310 CMR 40.0321(1)(a)]. 

•	 A petroleum release of a quantity that is equal to or greater than 10 gallons within 
a 24 hour period requires notification to DEP within 2-hours [see 310 CMR 
40.1600]. 

•	 A measurement of equal to or greater than 100 ppmv in the headspace of a soil 
or groundwater sample obtained greater than 2 feet below the ground surface 
[see 310 CMR 40.0313(2)], using the headspace screening method described in 
Appendix A, requires notification to DEP within 72-hours. 

•	 The presence of subsurface free product (also referred to as "non-aqueous phase 
liquid") having a measured thickness of equal to or greater than 1/2" requires 
notification to DEP within 72-hours [see 310 CMR 40.0313(1)]. 

•	 Concentrations in groundwater greater than the applicable Reportable 
Concentration (see Table III of this manual and 310 CMR 40.1600 of the MCP) 
within 400 feet of a public water supply or within 500 feet of a private drinking 

18
 



 

 
 

 
 

 

 
 

 
 

 

 

 

 
 
 

water supply well requires notification to DEP within 72-hours [see 310 CMR 
40.0313(3)]. 

•	 A measurement within groundwater of concentrations equal to or greater than 5 
mg/L total Volatile Organic Compounds (VOCs) within 30 feet of a school or an 
occupied residential structure, and where the groundwater table is less than 15 feet 
below the ground surface requires notification to DEP within 72-hours [see 310 
CMR 40.0313(4)]. 

•	 The presence of subsurface non-aqueous phase liquid oil and/or hazardous material 
less than 1/2" and greater than 1/8" requires notification to DEP within 120 days 
[see 310 CMR 40.0315(4)]. 

•	 Concentrations in soil or groundwater in an amount equal to or greater than the 
applicable Reportable Concentration as listed in Table IV and 310 CMR 40.1600 
requires notification to DEP within 120 days, unless an Limited Removal Action 
can be performed (see Step #17 and 310 CMR 40.0315). 

•	 Failed Tank Tightness Test is considered to be a Threat of Release [see 310 CMR 
40.0314]. To satisfy the requirements of DPS and DEP regulations, the following 
procedures should be followed in the event that a tank test fails: 

A) If leakage is detected above 0.05 gallons per hour but below 0.10 gallons per 
hour, then notification to DEP must be made within 72 hours [see 310 CMR 
40.0314]. Further assessment must be performed to determine if a release has 
occurred. The assessment may include, but is not limited to, the retesting the tank, 
soil gas and groundwater monitoring, and sampling in the area of the UST.  If UST is 
retested within 72 hours and the retest confirms that the first test was in error, 
notification is not required. If a leak is confirmed, the UST must be emptied within 
24 hours. If the source of the leak is determined to be from the piping of a particular 
UST, the UST system must be taken out of service immediately [see 527 CMR 9.00]. 
The guidance provided in this document for UST closures should be followed in 
addition to any cleanup actions that may be necessary pursuant to the MCP [310 
CMR 40.0000]. 

B) If the leakage is detected above 0.10 gallons per hour, notification must be 
made to within 72 hours to DEP and immediately to the local fire department 
and the UST must be decommissioned immediately [527 CMR 9.07(H)]. In 
addition, all requirements necessary for leakage above 0.05 gallons per hour, as 
described above, must be performed.  The guidance provided in this document for 
UST closures should be followed in addition to any cleanup actions that may be 
necessary pursuant to 310 CMR 40.0000. 

Table III: Summary of MCP Reportable Conditions and Requirements for 
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Notification to DEP

 Condition  Timeframe 
Greater than 10% LEL 2 hours 
Release of greater than 10 gallons in 24 hours 2 hours 
Headspace greater than 100 ppmv 72 hours 
NAPL at greater than or equal to 1/2" 72 hours 
Concentrations greater than RCs in groundwater within 400 ft of public water 
supply or 500 ft of private water supply 

72 hours 

VOCs in groundwater at 15 ft below ground surface => 5 mg/L within 30 ft of 
school/occupied residential structure 

72 hours 

Concentrations in soil greater than RCs* 120 days 

* Notification to DEP may not be required if a Limited Removal Action can be taken. 

Table IV: MCP Reportable Concentrations for Selected Petroleum Constituents2 

Analyte Soil (mg/kg) Water (mg/L)

 RCS-1  RCS-2  RCGW-1  RCGW-2 

Benzene 10 60 0.005 2 

Toluene 90 500 1 6 

Ethylbenzene 80 500 0.7 4 

Xylenes (total) 500 500 6 6 

Total Petroleum 500 2500 1 50 

Please note: This is a partial list of chemical constituents which are commonly measured for and found at a petroleum release.  For a 
complete list of MCP Reportable Concentrations and Quantities, see the MCP [310 CMR 40.0300 and 40.1600]. 
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Hydrocarbons (TPH) 

When reporting a release, provide as much of the following information as possible: 

1.	 Address of release; 
2.	 Name and telephone number of UST owner/operator; 
3.	 Number, size and contents of USTs removed or found to be leaking; 
4.	 Name of contractor removing USTs, hazardous waste contractor pumping out USTs, 

and environmental consultant/Licensed Site Professional performing assessment, if 
any; 

5.	 Actions taken thus far; and 
6.	 Any nearby areas of concern, such as public or private drinking water wells/sources, 

and environmentally sensitive areas, such as surface waters, shellfish beds, other 
wetlands 

17. 	 Depending on which MCP notification requirements apply, one or more of the following risk 
reduction measures may need to be initiated: 

A.	 Limited Removal Actions [see 310 CMR 40.0318]: When a release or site 
condition is encountered which would require notification to DEP within 120 days of 
obtaining knowledge of the release, Limited Removal Actions may be taken to 
remediate localized areas of contaminated soil.  By doing so, notification to DEP that 
a Reportable Concentration has been exceeded may be avoided.  These actions are 
done voluntarily by the UST owner/operator and, with the exception of the required 
Licensed Site Professional or DEP certification on the Bill of Lading (BOL) when 
transporting soil off-site, do not require DEP approval or Licensed Site Professional 
oversight. With a Limited Removal Action, up to 100 cubic yards of petroleum 
contaminated soil can be excavated and removed from the site.  If the action is 
successful in removing all contamination above applicable reporting thresholds, 
notification to DEP is not required. If soil contains hazardous materials in addition 
to petroleum, then the Limited Removal Action cannot exceed 20 yards of soil.  All 
Limited Removal Actions must be completed within 120 days of obtaining 
knowledge of a release as described in 310 CMR 40.0315. PLEASE NOTE: The 
21J reimbursement fund only covers costs of work performed after notification 
to DEP (i.e., after a Release Tracking Number has been assigned).  Therefore, 
Limited Removal Action costs are not eligible for reimbursement from 21J 
Fund. 

B.	 (Required) Immediate Response Actions [see 310 CMR 40.0410]: When there is 
a release or site condition which requires reporting to DEP within 2 or 72 hours, 
Immediate Response Actions are required.  Immediate Response Actions require 
Licensed Site Professional oversight and prior approval from DEP. 
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Management of Contaminated Soil and/or Groundwater 

18.	 (Required)  Manage contaminated soil and/or groundwater. 

A. 	 Managing Contaminated Soil 

1.	 Do not dig up large volumes of contaminated soil if the UST 
owner/operator is not prepared to manage and properly dispose of 
stockpiled soil within 120 days.  The costs of managing large volumes of 
soil can be substantial and should be taken into account before 
excavating too much too soon. 

2.	 Store petroleum contaminated soil at the site of excavation, at another 
property owned by the same UST owner, or at a facility permitted to 
store such materials.  All soil being stored must be placed on a base lined 
with 6 mil. (or higher gauge) polyethylene and be completely and securely 
covered with the same material.  Public access must be minimized, and the 
soil must be removed from the site within 120 days of initial excavation. 

3.	 Do not mix clean soil with contaminated soil, or grossly contaminated 
soil with lesser contaminated soil.  The level of contamination has a direct 
bearing on the options and associated costs of managing the soil.  Provisions 
should be made for three soil stockpiles: 

a.	 Soil presumed to be clean; 
b.	 Soil believed to be contaminated; and 
c.	 Soil observed to contain significant levels of contamination. 

4.	 Transport petroleum contaminated soil off-site using either a 21E Bill of 
Lading or a Massachusetts Hazardous Waste Manifest as a MA01 
Hazardous Waste [310 CMR 40.0030 and 310 CMR 30.252(2)]. 
Petroleum contaminated soil may be transported off-site under a 21E Bill of 
Lading provided an Licensed Site Professional or, if an emergency situations, 
DEP has adequately characterized the soil and signed the 21E Bill of Lading. 
Petroleum contaminated soils transported under a Hazardous Waste manifest 
are subject to the MA transporter fee and must be shipped by a licensed 
hazardous waste transporter. An Licensed Site Professional signature is not 
required for shipping materials under a Hazardous Waste manifest. 

5.	 The off-site transport of contaminated soil which does not trigger any 
applicable MCP notification thresholds does not require prior notification 
or approval from DEP.  These soils may be transported off-site provided that: 

a.	 The soil is not disposed of or reused at locations where the 
concentrations of oil or hazardous materials in the soil being reused 
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would be greater than the applicable notification threshold at the 
receiving location; and 

b.	 The soil is not disposed or reused at locations where existing 
concentrations of oil or hazardous materials at the receiving site are 
significantly lower than the levels of oil or hazardous materials 
present in the soil being reused or disposed [310 CMR 40.0032(3)]. 

6.	 When backfilling contaminated soil into an excavation, consider long 
term cleanup goals.  Returning contaminated soil that would contribute to the 
ongoing migration of the contaminants should be avoided.  Specifically, the 
following should be kept in mind: 

a.	 Dripping or saturated contaminated soil should not be backfilled, 
unless a liner is placed in the excavation before backfilling.  A liner 
composed of suitable gauge polyethylene can temporarily prevent the 
continued migration of contaminants to soil and the groundwater. 
Placement of a liner before backfilling the excavation is 
recommended when public safety issues warrant backfilling the 
excavation as quickly as possible, or when the extent of site 
contamination is unknown and the likely cleanup actions to be taken 
have not been determined. 

b.	 Contaminated soil containing higher levels of oil and/or hazardous 
material should not be backfilled into areas with lower levels of 
contamination. 

c.	 Contaminated soil containing oil or hazardous materials should be 
backfilled as close as reasonably possible to their point of origin. 

d.	 The backfilling of contaminated soil off-site is prohibited, except as 
provided for in 310 CMR 40.0032(3). 

Procedures for managing petroleum contaminated soil, including storage and reuse/disposal 
requirements, are found in 310 CMR 40.0030, 310 CMR 30.252(2), and DEP Policies 
#WSC-94-400 and #BWP-94-037.  These documents, as well as other relevant DEP policies, 
should be consulted for a complete understanding of DEPs requirements and 
recommendations. 

B. 	 Managing Contaminated Groundwater 

At an UST closure, groundwater may be encountered in areas where the depth of the tank 
excavation is below the groundwater table. In such cases, UST excavation dewatering and 
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possible management of contaminated groundwater may be necessary.  An Licensed Site 
Professional must be hired to oversee the management of contaminated groundwater except 
for the following situations: 

1.	 When groundwater is determined to contain levels of oil and/or hazardous material 
below applicable MCP notification thresholds and the discharge is made to the 
ground within 100 feet of the point of withdrawal; 

2.	 When contaminated groundwater is pumped to a container or other temporary on-site 
storage container, or into a "vacuum" truck operated by a licensed Massachusetts 
hazardous waste transporter, with ultimate disposal at an approved off-site location; 
or 

3.	 When parties performing the UST removal choose to work "in the wet", and do not 
remove groundwater from the UST excavation. 

An Licensed Site Professional is required when contaminated groundwater (above 
notification thresholds) is discharged to a sewer system, surface water or returned to the 
ground surface or subsurface. These discharges must be performed in accordance with 310 
CMR 40.0040 (portion of MCP related to "remedial discharges").  There are significant 
penalties for discharging contaminated water to a catch basin, surface water body, sewer, or 
onto or into the ground when such a discharge is not performed in compliance with 310 
CMR 40.0000, and 314 CMR 3.00, 5.00 and 7.00. 
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Figure 1
 
UST Closure Assessment Steps
 

Notify Fire Department 

Before the Closure 
1. Notify DIGSAFE 
2. Obtain permit from fire department 
3. Review UST Records/Site History 
4. Health and Safety Plan 
5. Contingency Plans 
6. Mobilize personnel/equipment to site 
7. Visual Inspection 

* Likelihood of contamination? 
* Groundwater pumping likely? 
* LImited space to stockpile soil? 
* Need to avoid delays? 

Yes 

Precharacterization steps, as 
needed 

No* Oversight by environmental 
professional 
* Soil sampling 
* Groundwater sampling 
* Soil vapor 

1. Excavation and Tank removal No Closure In Place?2. Visual Inspection 

Yes 

Emergency Response Measures 
1. Notify fire department 

Emergency situation? Yes 2. Steps to ensure health and 
safety and contain 
contamination 

No 

Sampling/analytical 
No Notification to DEP required?1. Field Screening 

2. Laboratory analyses 

See Figure 2 

Yes 

No 

Any MCP reporting thresholds triggered? Yes See Figure 3 

Tank Disposal * 
1. Inerting/cleaning 
2. Transport 
3. Disposal Receipt to fire department 
* Procedures not addressed in this 
document. 

Soil Management 
1. Segregate clean/contamimated soil 
2. Temporarily stockpile on/off site 
3. Disposal or backfill 

Closure assessment reports/other 
forms 
1. To DPS (UST Closure Notice, 
Change in Service) 
2. To DEP (BOLs, documentation 
supporting response actions) 
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Figure 2
 
UST Closure In Place Steps
 

Does UST jeopordize a
	
Fuel oil tank? No
	 building or other UST still No 

in use? 

Yes 

Receive approval for closure-in-place from Yes Must remove USTlocal fire department 

Perform Closure Assessment Visual Inspection 

Emergency Response Measures 
1. Notify fire departmentEmergency situation? Yes 

No 

Sampling/analytical 
* Field screening 
* Install soil borings 

2. Steps to ensure health and safety 
and contain contamination 

No Notification to DEP required? 
* Install soil gas probes 
* Install monitoring wells 

Yes 

Any MCP reporting thresholds triggered? Yes See Figure 3 

NoFill in place or change in use 

Closure Assessment reports/other 
forms 
1. To DPS (Change in Service, 
UST Closure Notice) 
2. To DEP (documentation 
supporting response actions, if 
necessary) 
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Figure 3
 
Notifications and Preliminary Response Actions
 

MCP Reporting Threshold Triggered 

Immediate Response Action (IRA) 
1. LSP oversight required 
2. DEP approval necessary 

2- or 72-Hour Notification Required? Yes 

No 

May conduct Limited Removal Action (LRA) 
* No DEP approval necessary 
* No LSP necessary (except to sign BOL) 

Contaminated soil less than 
100 cubic yards and 
completely removed and no Noevidence of groundwater 
contamination exceeding a 
reporting threshold? 

Yes 

Soil Removal may continue as 
Release Abatement Measure (RAM) 
* LSP oversight required 

Notify DEP 

Notification to DEP is not required 

Continue with UST Closure 
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Appendix A Jar Headspace Analytical Screening Procedures 

The following is the recommended procedure for conducting analytical screening of 
contaminated soil or groundwater utilizing a portable Photoionization Detector (PID) or 
Flame Ionization Detector (FID): 

(1) 	 Half-fill two clean glass jars with the sample to be analyzed.  Quickly cover each 
open top with one or two sheets of clean aluminum foil and subsequently apply 
screw caps to tightly seal the jars. Sixteen ounce (16 oz.; approximately 500 ml) soil 
or "mason" type jars are preferred; jars less than 8 oz. total capacity (approximately 
250 ml), should not be used. 

(2) 	 Allow headspace development for at least 10 minutes.  Vigorously shake jars for 15 
seconds both at the beginning and end of the headspace development period.  Where 
ambient temperatures are below 32 F (0 C), headspace development should be within 
a heated vehicle or building. 

(3) 	 Subsequent to headspace development, remove screw lid/expose foil seal.  Quickly 
puncture foil seal with instrument sampling probe, to a point about one-half of the 
headspace depth. Exercise care to avoid uptake of water droplets or soil particulate. 

As an alternative, syringe withdrawal of a headspace sample with subsequent 
injection to instrument probe or septum-fitted inlet is acceptable contingent upon 
verification of methodology accuracy using a test gas standard. 

(4) 	 Following probe insertion through foil seal and/or sample injection to the probe, 
record highest meter response as the jar headspace concentration.  Using foil 
seal/probe insertion method, maximum response should occur between 2 and 5 
seconds. Erratic meter response may occur at high organic vapor concentrations or 
conditions of elevated headspace moisture, in which case headspace data should be 
discounted. 

(5) 	 The headspace screening data from both jar samples should be recorded and 
compared; generally, replicate values should be consistent to plus or minus 20%. 

(6) 	 PID and FID field instruments should be operated and calibrated to yield "total 
organic vapors" in ppm (v/v) as benzene.  PID instruments must be operated with a 
10.0 +/- eV lamp source. Operation, maintenance, and calibration should be 
performed in accordance with the manufacturer's specifications.  For jar headspace 
analysis, instrument calibration should be  checked/adjusted no less than once every 
10 analyses, or daily, whichever is greater. 

(7) 	 Instrumentation with digital (LED/LCD) displays may not be able to discern 
maximum headspace response unless equipped with a "maximum hold" feature or 
strip-chart recorder. Deviations, departures and/or additions to the above procedures 
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should be consistent with 310 CMR 40.0017. In such cases, compelling technical 
justification must be presented and documented by the methodology proponent. 
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Appendix B 	 Field Instruments 

The following are some portable direct reading instruments are available for air monitoring 
and field screening: 

•	 Combustible Gas Indicators (CGI)/Oxygen meters:  The CGI is used in field 
investigations for the purpose of detecting explosive atmospheres.  The indicator 
measures the concentration of a flammable vapor or gas in air, registering the results 
as a percentage of the lower explosive limit (LEL) of the calibration gas.  Oxygen 
level measurements are taken concurrently with CGI measurements.  The normal 
ambient oxygen concentration is 20.8%. 

•	 Photoionization Detectors (PIDs):  The PID is a portable gas analyzer designed to 
detect the presence of vapors on the principle of photoionization.  Positive 
identification of suspect compounds is based on correlation of the known ionization 
potential of the suspect compound with that of the appropriate probe.  A direct-
concentration readout provides results in parts per million.  The PID is used for 
on-site headspace analysis as well as general screening of excavated soil.  While it is 
sensitive to a wide range of organic and some inorganic compounds, as a general 
rule, these instruments are only useful for certain products that have volatile 
components, such as gasoline, and are less effective for products with lower 
volatility, such as fuel oil or where the released material has been weathered (i.e., 
much of volatile fraction has volatilized).  PIDs are susceptible to humidity effects 
and its impact may vary among different manufacturers.  

•	 Flame Ionization Detectors (FID):  The FID uses ionization as the detection 
method, much the same as the PID, except that the ionization is caused by a 
hydrogen flame, rather than by a light source.  The flame has sufficient energy to 
ionize any organic compound with an ionization potential of 15.4 or less.  The FID 
can be used for the same purposes as the PID and possesses similar limitations. 
Some differences are that the FID detects methane while the PID does not and that 
the FID is not as susceptible to humidity effects. 

•	 Colorimetric Indicator Tubes:  Direct-reading colorimetric indicator tubes are 
useful in quickly identifying a specific chemical.  A known volume of air is pulled 
through the tube and the contaminants in this sample react with the indicator 
chemical in the tube, producing a color change whose length is proportional to the 
contaminant concentration in parts per million (ppm).  It should also be noted that the 
"true" concentration versus the "measured" concentration may vary considerably 
among manufacturers. 

•	 Gas Chromatograph (GC):  The GC can make quantitative and qualitative field 
measurements.  Advantages include near-laboratory results much faster and cheaper 
than a laboratory, many contaminants can be identified, and sample degradation 
during storage time is almost eliminated.  The GC is used to analyze light petroleum 
products, such as gasoline, diesel, and fuel oils.  While these instruments are capable 
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of generating large amounts of data in a relatively short period of time, the quality of 
data generated by analytical field instruments is dependent upon the experience of 
the operator and QA/QC methods.  

•	 Infrared Spectrophotometer (IR):  A modification of EPA Method 418.1 is used 
to measure TPH concentrations in samples.  This method can result in a loss of 
volatiles and is therefore ineffective for VOC analysis.  It is recommended for 
heavier petroleum fuels and products, such as heating and lube oils.  As with the GC, 
the quality of the data depends on the experience of the operator and QA/QC 
methods. 

•	 Immunoassay Soil Test Kits:  These test kits are designed to quantitatively detect 
the presence of specific compounds in extracts of soil as an indicator of 
contamination.  Test kits for Total Petroleum Hydrocarbons (TPH) allow for the 
screening of fuels (e.g., home heating oil, gasoline, aviation fuel, diesel fuel, and 
kerosene) in soil at specified action levels.  This screening method can not identify 
the type of fuel residue that is present.  Additionally, the effectiveness of this method 
decreases when weathering has occurred and for heavier petroleum products.  It 
should be kept in mind that standards are adjusted to read false negatives (5% 
chance); also there is inconsistency among manufacturers as to what specific TPH 
compounds their kit is designed to measure. 

33
 



 

 
 
 

 
 
 
 

 
  

 

 
 

 
 

 
 

 

 
 

 

 

 
 
 

Appendix C 	 Regulatory Jurisdictions 

U.S. Environmental Protection Agency (40 CFR 280, 281) 

•	 Requires closure assessment 
•	 Requires notification to appropriate authority if contamination is discovered (notification to 

DEP fulfills this requirement) 

Occupational Safety and Health Administration (29 CFR 1926 and 1910) 

The following is a general explanation of the specific citations from the Occupational Safety and 
Health Administration (OSHA) regulations which are applicable to UST Closures: 

•	 Excavation Standard (29 CFR 1926.650-652) - establishes safety requirements for any 
excavation more than five feet deep. 

•	 Hazardous Waste Operations Standard (29 CFR 1910.120) - applies to any involvement 
with hazardous materials whether removing hazardous sludge from a UST or discovering 
and responding to a leak that has occurred. It requires a written plan be in place detailing 
procedures for the work being done, a health and safety plan, emergency response 
procedures that will be followed, a medical surveillance plan, personal protective equipment, 
and certified training for the employees at the site.   

•	 Hazard Communication Standard (29 CFR 1926.59) - This standard requires that a 
written hazard communication program be established including Material Safety Data Sheets 
for all materials that might be encountered. In addition, the standard specifies labeling 
requirements, training for all workers on their rights to information on the materials on-site, 
and plans for sharing this information with all other involved contractors and their workers. 
This standard applies to any materials used during a UST closure including gasoline for the 
backhoe, hydraulic fluid, sampling equipment cleaning solutions, UST inverting chemicals, 
etc. 

•	 Safety Training and Education (29 CFR 1926.21) - This standard governs the use of 
equipment, emergency equipment, safety procedures, and risk characterization for all 
contractor operations. It also includes emergency exit procedures, air testing, and risk 
characterization whenever a worker enters a confined space.  If UST cleaning is to be 
performed on site, there must be a confined space entry procedure in safety plan. 

Massachusetts Department of Public Safety 

(1) 	 Board of Fire Prevention (M.G.L. c. 30A, s. 6 and c. 233, s. 75 and 527 CMR 9.00) 
(2) 	 State Fire Marshal (M.G.L. c. 148, s. 38A-H and 502 CMR 3.00) 

•	 Primary regulatory authority of USTs (unless contamination is encountered) 
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•	 Requires abandoned USTs to be removed from ground 
•	 Requires closure assessment 
•	 Requires permit from local fire department   
•	 Requires that leaks be reported to fire department and DEP/BWSC 
•	 Local fire departments have direct jurisdiction over USTs, explosive vapors, and all matters 

involving public safety 
•	 Closures in place: can only be performed if a removal will jeopardize a building or another 

UST in use [527 CMR 9.07(J)] 
•	 Directs procedures for disposal of tanks 

UST Petroleum Product Cleanup Fund (M.G.L. c. 21J ("Claims Reimbursement 
Regulations") and 503 CMR 1.00) 

•	 Provides reimbursement to eligible claimants for allowable costs, expenses, and obligations 
incurred by taking cleanup actions, meeting claims of third parties, or otherwise incurring 
expenses, as a result of releases of petroleum products from UST systems.  Only cleanup 
costs incurred after 4/2/91 eligible. This fund and program is overseen by DPS. 

DEP/Bureau of Waste Site Cleanup (M.G.L. c.21E and 310 CMR 40.0000) 

•	 Requires notification if contamination above reporting thresholds is found 
•	 Requires notification if leak is detected (during tank test) 
•	 Regulates activities related to assessment and cleanup of contamination 

DEP/Bureau of Waste Prevention (M.G.L. c.21C and 310 CMR 30.00) 

•	 Regulates storage, transport, and disposal of hazardous wastes, including certain petroleum 
wastes generated from tank removals (e.g., sludges, discarded petroleum products, treatment 
residuals and other waste materials) [see 310 CMR 30.254(6)]   

•	 Petroleum contaminated soils are not subject to the requirements of 310 CMR 30.000 if they 
are managed in conformance with 310 CMR 30.252(2), 310 CMR 40.0030, and BWSC 
Policy #WSC-94-4000, "Interim Remediation Waste Management Policy for Petroleum 
Contaminated Soils".  However, note that contaminated soil that did not originate from an 
UST corrective action may be subject to the provisions of the TCLP rule. 

Local Bylaws/Board of Health (MGL c.40 and 40A/MGL c.111) 

•	 Local officials should be contacted to determine if any local bylaws apply to UST closure 
and/or assessment 

•	 Local Boards of Health have jurisdiction over all matters involving public health. 
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Appendix D List of Acronyms 

BOL    Bill of Lading 
BTEX    Benzene, Toluene, Ethylbenzene, Xylene 
BWSC  Bureau of Waste Site Cleanup 
CFR    Federal Register 
CGI    Combustible Gas Indicator 
CMR    Code of Massachusetts Regulations 
DEP    Department of Environmental Protection 
DPS    Department of Public Safety 
EPH    Extractable Petroleum Hydrocarbons 
FID    Flame Ionization Detector 
GC    Gas Chromatograph 
IR    Infrared Spectrophotometer 
IRA    Immediate Response Action 
LEL    Lower Explosive Limit 
LRA    Limited Removal Action 
LSP    Licensed Site Professional 
MCP    Massachusetts Contingency Plan 
MGL    Massachusetts General Law 
NAPL    Nonaqueous Phase Liquid 
OSHA Occupational Safety and Health Administration 
PAH    Polynuclear Aromatic Hydrocarbons 
PCB    Polychlorinated Biphenyls 
PPM    Parts per Million 
PPMV    Parts per Million Volume 
RAM    Release Abatement Measure 
RAO    Response Action Outcome 
PID    Photoionization Detector 
RC    Reportable Concentration 
RQ    Reportable Quantity 
TPH    Total Petroleum Hydrocarbons 
21E    M.G.L. Chapter 21E 
21J    M.G.L. Chapter 21J 
UST    Underground Storage Tank 
VOC    Volatile Organic Compound 
VPH    Volatile Petroleum Hydrocarbons 
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Appendix F Telephone Numbers 

State Agencies 

Massachusetts Department of Public Safety 

UST Compliance Program .................................................................................. (617) 351-6010 


24-Hour Response .............................................................................................. 1-800-682-9229 


21J Cleanup Reimbursement Program ................................................. (617) 727-3200 x628 


Massachusetts Department of Environmental Protection (general information - see Appendix 
D for Emergency/Notification numbers) 

Bureau of Waste Site Cleanup, Regional Offices 

Headquarters, Boston ..................................................................... (617) 292-5851/5852 

fax (617) 292-5530 


West, Springfield..................................................................................... (413) 784-1100 

fax (413) 784-1149 


Central, Worcester .................................................................................. (508) 792-7650 

fax (508) 792-7621 


Northeast, Woburn .................................................................................. (617) 932-7600 

fax (617) 932-7615 


Southeast, Lakeville ................................................................................ (508) 946-2700 

fax (508) 947-6557 


Bureau of Waste Prevention 

Division of Hazardous Waste, Boston .......................................... (617) 292-5853/5854 


For temporary Hazardous Waste Generator I.D. Number  

Toll-free in MA ...................................................................................... 1-800-343-3420 

Outside MA (617) 292-5898 

Non-business hours ................................................................................. (617) 223-7265 


Bureau of Resource Protection 

Division of Water Pollution Control ...................................................... (617) 292-5673 

Division of Water Supply ....................................................................... (617) 292-5770 

Division of Wetlands and Waterways .................................................... (617) 292-5694 


LSP Board (to obtain list of LSPs) ............................................................................... (617) 292-5794 
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State House Bookstore (to obtain copies of state regulations and select guidance publications) 
Boston ................................................................................................................. (617) 727-2834 

Springfield ............................................................................................................ (413) 784-1378 


Federal Agencies 

U.S. Environmental Protection Agency 
Region 1 Field Office 

Westview Street, Lexington, MA  02173 

(for emergency NPDES permit) .......................................................................... (617) 566-4500 


U.S. Coast Guard 

National Response Center 

USCG 400 Seventh Street, SW
 
Washington, DC  20590 

(to report an oil spill) .......................................................................................... 1-800-424-8802 


Marine Safety Division, Boston (24 hours) ........................................................ (617) 223-8444 

Territory: Salisbury to Manomet Point, Plymouth 


Marine Safety Office, Providence (21 hours) ..................................................... (401) 528-5335 

Territory: Manomet Point, Plymouth to points south, Cape Cod and Islands 


Occupational Safety and Health Administration, Regional Office 

Technical Support Section ................................................................................... (617) 565-7164 


Federal Bookstore, Boston ............................................................................................. (617) 720-4180 


Other 

New England Interstate Water Pollution Control Commission, 255 Ballardvale Street, Wilmington, 

MA 01887 ........................................................................................................................ (508) 658-0500 


Petroleum Equipment Institute, P.O. Box 2380, Tulsa, OK 74101 ................................ (918) 743-9941 


American Petroleum Institute, 1220 L Street, N.W. Washington, D.C.  20005 ............ (202) 682-8375 
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Appendix G Notification for Removal or Closure of Storage Tanks Regulated Under 527 

CMR 9.00 (FP-290R)
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 Appendix H Notification of Storage Tanks Regulated Under 527 CMR 9.00 (FP-290) 
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Dear Reader: 

Standard References for Monitoring Wells  (WSC-310-91) was published in April, 
1991 to provide guidance on locating, drilling, installing, sampling and 
decommissioning monitoring wells. The primary objectives of this volume are to 
help ensure that monitoring wells are installed properly, and that sampling 
data obtained from them is valid and can be interpreted consistently. 

As anticipated, numerous technological advancements have occurred in the field 
of groundwater monitoring since the initial publication of Standard References 
for Monitoring Wells. Specifically, Small Diameter Driven Well (SDDW) 
technology has evolved to the point where it can be used as a cost effective 
complement to conventional monitoring wells. In many situations, SDDWs can 
also be used independently for purposes of site assessment or site 
remediation. 

The Department has noted an increasing demand for this type of technology over 
the past few years. As a result, we have developed a Supplement to Standard 
References for Monitoring Wells specifically for Small Diameter Driven Wells. 
As with Standard References for Monitoring Wells , many people both inside and 
outside DEP were involved in developing these revisions. Their contributions 
are greatly appreciated. 

This SDDW Supplement represents the DEP's current understanding of this ever-
changing technology. It should be noted that we have deliberately chosen not 
to include certain types of technologies that could foreseeably fall under the 
heading of "Small Diameter Driven Wells," (e.g. cone penetrometers). 

We welcome suggestions for future updates to Standard References for 
Monitoring Wells and welcome comments on this Supplement on Small Diameter 
Driven Wells. We hope that you find this Supplement a valuable tool. 

Very truly yours, 

Deirdre C. Menoyo 
Assistant Commissioner 
Bureau of Waste Site Cleanup 
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SECTION 1.1 FOREWORD (Revised) 

1.1-1 Purpose 

This Supplement to Standard References for Monitoring Wells  (Supplement) 
covers the technical aspects of locating, installing, sampling and 
decommissioning Small Diameter Driven Wells (SDDWs). These revisions have 
been prepared by the Department of Environmental Protection (DEP) to provide 
guidance to employees of the Department, consultants, well installers, and 
members of the regulated community. 

The use of SDDWs for site assessment and site remediation activities has 
significantly increased since the initial publication of Standard References 
for Monitoring Wells (SRs) in 1991. This Supplement was prepared at the 
request of DEP staff and other interested parties who routinely use SDDWs. 
Available research indicates that the use of "direct push" technology for site 
assessment can provide quality sampling data comparable to conventional well 
installations, often at a lower cost. In addition, SDDWs can be used for site 
remediation activities such as air sparging and nutrient injection for 
bioremediation. 

As with any type of well installation there are potential problems resulting 
from improper installation and/or poor sampling procedures. Results from 
improperly installed wells are not reliable and should not be used for 
environmental monitoring purposes. SDDW well installers are encouraged to use 
this guidance document to circumvent potential installation and sampling 
problems. 

1.1-2 Order of Presentation 

This Supplement incorporates both revisions to existing SRs and new sections 
that are pertinent to SDDW technology. Rather than modifying the entire 
document, placeholders have been used to link sections in this Supplement to 
sections in the original SRs. These are bold italicized for ease of use. In 
addition, similar subjects in this Supplement are cross-referenced to related 
sections in SRs. Due to the complexity of the subject matter and the format, 
it is strongly recommended that this Supplement be used in conjunction with 
Standard References for Monitoring Wells , January 1991. 

This Supplement follows the same basic format as Standard References for 
Monitoring Wells. For editorial simplicity, the figures follow the text 
rather than being inserted into the section where they are discussed. 
References for each revised section of the Supplement are found at the very 
end of the document. Each new subsection has been assigned its own unique 
number. Each page contains a header with a reference to "SDDW Supplement," 
the subsection number, the page number, and date of publication. 

It should be noted that this Supplement was not intended to be an exhaustive 
description of current SDDW technology. Instead, the DEP has opted to portray 
basic SDDW techniques commonly used in the field. Where possible, the 
Department has chosen to provide figures of "generic" sampling devices. 
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SECTION 3.2 DRILLING TECHNIQUES (Revised) 

3.2-1 Purpose 

Prior to selecting a well installation technique for a specific project, the 
objectives of the field investigation program must be established. The program 
objectives may include any or all of the following: 

!	 Soil or rock evaluation - if undisturbed or representative 
samples are required, the well installation technique must 
be able to accommodate the appropriate type of sample 
collection. 

!	 Characterization of hydrogeologic conditions - the well 
installation technique should allow for the characterization 
of each stratigraphic zone, water level measurement, and 
water sample collection. 

!	 Evaluation of soil or groundwater contamination - the well 
installation technique must provide the appropriate sample 
collection methods, must not introduce contaminants or 
otherwise alter the existing soil or groundwater chemistry, 
and should not result in subsurface cross-contamination 
during or after installation. 

!	 Installation of monitoring wells - installation method must 
permit appropriate well construction and minimize the 
disturbance to the borehole. 

Choice of a specific installation technique for an investigation will impact 
the schedule, cost, and technical quality of a field investigation. The 
quality and representativeness of the soil and groundwater samples can be 
significantly affected by the well installation technique employed. Several 
items must be taken into consideration to determine the most appropriate well 
installation method. One of the best resources for selecting an appropriate 
well installation technique is an experienced contractor. Items that should 
be considered in the selection process include the following: 

!	 Geologic Conditions: 

- unconsolidated or consolidated 
- type of material, including fill material 
- presence of boulders or cobbles 
- depth to bedrock 

!	 Site Access: 

- property ownership 
- terrain and vegetative cover 
- wetlands and surface water 
- size of working area 
- equipment weight and size 
- need for large equipment 
- road access 
- location of water source if using conventional drilling 

equipment 
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!	 Seasonal Conditions Effecting Access: 

- effect of freezing temperatures, mud, and snow on 
installation progress 

- need to add antifreeze to pumps when in use under 
freezing conditions 

- high water conditions 

!	 Existence of Contamination 

- utilize decontamination protocols 
- minimize disturbance and cross contamination 
- minimize impact on site chemistry 
- control drilling discharge, if using conventional 

installation techniques 
- reduce volume of contaminated spoils, if using conventional 

installation techniques 
- sampling requirements 
- minimize crew's exposure to potential site hazards 
- follow appropriate health and safety procedures (See Section 

2.3 Health and Safety Plans in Standard References for 
Monitoring Wells, January 1991 for more information) 

!	 Required Hole Size and Plumbness: 

- single-level or multiple-level well installations (See 
Section 4.0 Piezometers, Observation Wells and Monitoring 
Wells) 

- small diameter driven wells 
- large diameter wells 
- installation of instruments and down-hole equipment 
- availability of well installation equipment 
- for conventional wells and some SDDWs, adequate annular 

space for well installation
 
- use of packers
 

!	 Cost of Installation:  There are generally two different cost 
bases used for well installation contracts. One basis is time and 
materials required for the installation. The other is cost basis 
(i.e., unit price per foot of soil or rock of well installed). 

Cost, or availability of equipment should not be the determining factor in 
choosing the proper well installation technique. An evaluation should be made 
of the impact of the well installation method on the integrity of the 
subsurface soil and groundwater sample to be obtained in the investigation. 

Costs for chemical analyses can be high and money should not be wasted on 
analysis of unrepresentative samples. Also, analyses and remediation based on 
faulty data from improperly installed wells could ultimately be quite costly, 
greatly exceeding the cost of a well-conceived field investigation program. 

Several well installation techniques that are commonly employed in 
environmental investigations are described in Standard References for 
Monitoring Wells, January 1991. Basic installation techniques and their 
advantages and disadvantages, are described for the following methods: 

!	 Cable Tool 
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! Drive and Wash 
! 
! 
! 
! 
! 
! 

Spun Casing 
Solid Stem Augers 
Hollow Stem Augers 
Mud Rotary 
Air Rotary/Air Hammer 
ODEX 

! Small Diameter Driven Wells (this supplement) 

Included in Tables 3.2-1 through 3.2-8 and Appendix A in Standard References 
for Monitoring Wells, January 1991 is some useful information on conventional 
monitoring wells including standard casing diameters, casing volumes, drill 
bits and terminology. Additional information pertinent to Small Diameter 
Driven Wells is included in this Supplement. 

(3.2-2 through 3.2-10: See Standard References for Monitoring Wells, January 
1991) 

3.2-11 Small Diameter Driven Wells (New Section) 

3.2-11.1 General Considerations 

Small Diameter Driven Wells (SDDWs) can be used for environmental assessment 
and for remediation of groundwater and soil. Depending upon site conditions, 
SDDWs may be used alone or in conjunction with conventional monitoring well 
installations. SDDWs are typically hollow steel rods advanced using a 
percussive force (a powered hammer) and driven directly into unconsolidated 
soil or fill. There are two basic types of SDDWs. One is a single rod system 
and the other is a dual tube or cased system. The single rod system uses a 
sequence of rods or steel pipes (gas pipe) to advance the drive point or 
sampler. Driven wells using a single rod system are generally capable of 
driving 10 foot to 21 foot long sections of piping. Single rod systems are 
often used for long term monitoring and are rarely extracted from the ground. 

The cased system utilizes two sections, an outer drive rod and an inner 
sampling tube. Depending upon the sampling objectives, the inner sampling 
tube can be inserted into the drive rods during driving or inserted through 
the entire length of the drive rods after the desired sample depth has been 
reached (see Section 6.1 Sampling Techniques). Drive rods used with the dual 
tube or cased system are usually made from an expensive hi-grade steel alloy 
and are retracted after sampling. Drive rod lengths for the dual tube system 
can be obtained in sizes varying from 1 foot to 4 foot. 

The type of advancement SDDWs use is commonly referred to as "direct push." 
Vibration, created from the hammering, mobilizes soil particles around the 
casing and creates a "thixotropic" or fluidized zone next to it. The 
resulting fluidized zone has a low bearing capacity that reduces resistance to 
penetration and allows the drive rods to be advanced relatively easily. 
Attached to the leading end of the drive rod is a tapered metal "drive point." 
This drive point is also referred to as a "tip" when used in soil gas 
sampling. Drive points are commonly advanced using hydraulic percussion 
equipment. Other percussion installation methods use electric or pneumatic 
devices. 

SDDWs offer several advantages over conventional monitoring wells. One 
significant advantage is minimal installation time. The soil's reduced 
resistance to penetration created by the percussive force allows for rapid 
advancement of the drive point. Penetration rates vary by vendor and geologic 
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conditions, but typically range between 10 to 50 feet per hour. Penetration 
depths of over 100 feet may be obtained under ideal conditions. 

In addition, SDDW well development is generally not as intensive as 
conventional well development. Most commercially available SDDWs do not use 
drilling fluids or produce drill cuttings. As a result, time and money spent 
on management of drilling waste is negligible. Most SDDWs installed for 
sampling purposes do not create an annular space that would require the use of 
a seal or filter pack. These features reduce installation time and allow a 
greater number of SDDWs to be installed and sampled per day in comparison to 
conventional monitoring wells. Available information indicates between 6 and 
12 wells consisting of total of 200 to 300 feet of pipe can be installed per 
day. However, installation rates vary depending upon the specific SDDW 
technique used, staff resources, and geological conditions. 

Another advantage of using SDDWs is mobility. Specially outfitted trucks, 
vans, all terrain vehicles (ATVs) or utility vehicles provide greater mobility 
than conventional drilling rigs. Such vehicles can access remote locations 
and their compact size minimizes site disturbance. ATVs or similar utility 
vehicles are capable of functioning in rough terrain. This style of vehicle 
is well suited for exploration in soft ground or wetland areas. Hand-held 
installation techniques, such as vibratory drills or rotary hammer drills, are 
portable and can be used inside buildings or other confined locations which 
may be inaccessible to vehicles. 

The material used for drive rods is typically carbon steel. Drive rods can 
also consist of stainless steel, galvanized steel, PVC (rarely) or other 
suitable and compatible materials. SDDWs have an inside diameter generally 
ranging between 0.5 and 1.5 inches, although larger inside diameters are 
currently available. The size of the SDDW is usually determined by its use. 
For example, smaller inside diameters are often used for soil gas sampling or 
piezometers. Larger inside diameter SDDWs may be used for soil sampling or 
groundwater monitoring wells. 

Depending upon site assessment goals, SDDWs can be installed for long term 
monitoring or as temporary sampling points. SDDWs can be used to collect 
samples from groundwater, soil or soil gas using several types of specialized 
sampling tools. Groundwater sampling in the single rod system is accomplished 
using a slotted wellpoint section. Groundwater samples are obtained by 
lowering a sampling device down the rods and collecting a sample near the 
slotted wellpoint. The dual tube system may use a screened drive point 
sampler which is driven to the desired sampling point and then exposed to 
groundwater by lifting the outer sleeve or jacking the casing back. The dual 
tube system may also be used to install long term monitoring wells using 
prepacked well screen. Figures 3.2-15 and 3.2-16 illustrate some types of 
groundwater sampling devices. 

Representative soil samples can be obtained by advancing either an open tube 
sampler or a closed piston sampler. Soil gas samples can be obtained using 
specialized probes or slotted pipe and a vacuum pump. Figures 3.2-17 and 3.2
18 depict a closed piston soil sampler and typical soil gas sampling tools. 

SDDWs can also be used as air sparging points, vacuum pressure monitoring 
points, and heat injection monitoring points. When used for air sparging, 
SDDWs may be equipped with specialized implants or screens used as conduits to 
pump air into the saturated zone either below or within the contaminated area. 
The injected air strips the volatile organic compounds (VOCs) from the 
groundwater allowing them to migrate into the vadose zone where the 
contaminants are usually drawn into a soil vapor extraction system. 
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SDDWs can be used to monitor subsurface vacuum or pressure by advancing a 
predetermined screen interval to the desired depth and placing an air-tight 
surface seal around the piping. A cap or plug with tubing is then installed 
into the top of the SDDW to allow pressure monitoring. 

When used for heat injection, SDDWs are advanced to the desired depth and 
completed with an air-tight surface seal. The SDDW is used as a conduit to 
inject heat into the subsurface. Either steam or hot air can be injected into 
the subsurface through an injection point. Due to the potential for 
corrosion, stainless steel construction should be considered for SDDWs used 
for heat injection and air sparging applications. 

There are potential limitations when using SDDWs. SDDW methods can be 
ineffective or technically infeasible in areas where the overburden consists 
of very dense till, silt, clay, coarse gravel or boulders. All of these 
materials may affect sampling ability. Current SDDW technology does not allow 
confirmation of bedrock by coring. As with any monitoring well installation, 
SDDW advancement through confined or semi-confined aquifers may create a 
pathway for contaminant migration. Potential contaminant migration must be 
addressed using proper installation and decommissioning techniques. 

3.2-11.2 Methodology 

3.2-11.2.1 Advancement Techniques 

As previously described, SDDWs are typically advanced using a percussive force 
to hammer rods or piping into the ground. This type of advancement is 
commonly referred to as direct push. The vibration resulting from the 
hammering mobilizes soil particles creating a fluidized zone around the rods. 
This fluidized zone has a low bearing capacity. Resistance to penetration is 
reduced and the well can be advanced relatively easily. 

There are 4 basic types of direct push advancement. The most common is a 
hydraulic vibratory hammer. Others include an electric or pneumatic powered 
impact driver (hammer) and manually driven "slam bars." With the exception of 
the manually driven tools, all advancement equipment is generally available as 
a tower unit or as a hand held hammer drill. However, there are some basic 
differences in their application. Pneumatic and hydraulic hammers tend to be 
more powerful than electric hammers. Hand-held hammer drills and manual "slam 
bars" are more portable than tower units. 

Hydraulic installation equipment uses a collapsible tower unit that is mounted 
on a vehicle. Typically the vehicle is a pick-up truck although vans, ATVs, 
and utility vehicles are also used. All hydraulic units are powered by either 
an auxiliary engine or by the vehicle engine. All use a drive-hammer as the 
percussive force to advance the rods. One vendor has a hydraulic system that 
uses both the dynamic force of the hammer as well as the static force of the 
vehicle's weight to advance the rods. 

The electric vibratory technique is also used with a vehicle mounted tower. 
The drive hammer, attached to the top of the collapsible tower, applies 
percussion and high frequency vibrations to advance the SDDW. The electrical 
vibratory technique needs an electrical source or generator. Electric hammers 
are not as powerful as hydraulic and pneumatic techniques. 

Pneumatic installation units are also vehicle mounted. This technique is 
similar to the electric vibratory method except the drive hammer is operated 
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by an air compressor and the drill tower is typically operated with an 
electric motor. Disadvantages of the pneumatic technique are longer set-up 
time and the need for additional equipment such as an air compressor and 
generator. 

In some situations, the use of a hand-held rotary hammer drill may be 
preferred. Rotary hammers are usually electric but hydraulic and pneumatic 
drills are also available. Hammer drills are much smaller than tower mounted 
units and are typically used inside buildings or where space is limited. 
Hand-held hammer drills can also be used in areas not readily accessible by 
vehicles. Their small size facilitates manual operation but also creates some 
limitations. Advancement or retrieval of rods at depths greater than a few 
feet may be difficult. 

Similarly, manually driven slam bars provide many of the same conveniences as 
hand-held hammer drills. They are portable and can be used in tight or 
confined locations. No power source is needed for their operation. Slam bars 
also have limitations. Depths greater than a few feet may be difficult to 
achieve. Likewise, extraction of the rods may be difficult. 

One commercially available SDDW application is installed using a direct push 
method of advancement but the well is completed using conventional monitoring 
well techniques (see Figure 3.2-16). Individuals employing such installations 
should refer to Section 3.2-6 in Standard References for Monitoring Wells , 
January 1991 for guidance on well completion techniques. 

3.2-11.3 Advantages and Disadvantages 

3.2-11.3.1 Advantages 

!	 Drilling fluids are usually not required. 

!	 No drill cuttings are produced. 

!	 In favorable geologic conditions, advancement rates are typically 
faster than conventional drilling techniques. 

!	 Representative groundwater sam ples can be collected at discrete or 
sequential intervals. 

!	 Hand-held equipment provides accessibility to locations where site 
conditions limit vehicle and/or equipment size. 

!	 SDDW methods allow for sampling of soil, groundwater, or soil 
vapor. 

3.2-11.3.2 Disadvantages 

!	 Difficult to use in dense geologic conditions or coarse gravel 
with cobbles and boulders. 

!	 Groundwater sampling may be affected by fouling of screen 
openings. 

!	 During installation, SDDWs may be deflected by subsurface 
obstacles and drift from vertical. 

!	 Cannot confirm bedrock refusal by coring. 
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!	 Poor recharge of soil vapor or groundwater may result from tight 
soil formations. 

!	 Potential for cross contamination or introduction of a 
preferential migration pathway exists if installed improperly. 

3.2-11.4 Problems and Possible Solutions 

3.2-11.4.1 Subsurface Obstacles 

When installing SDDWs in areas with difficult subsurface conditions, obstacles 
may impede well advancement. For areas where obstructions are encountered, 
installation should be attempted at a location close to the original sampling 
point that meets sampling requirements. Alternatively, a larger diameter SDDW 
and a more powerful hammer may facilitate well installation where subsurface 
obstacles are found. 

3.2-11.4.2 Surface Seals 

Surface seals may be needed on SDDWs to reduce the possibility of well 
contamination. SDDWs can be contaminated by surface water run-off into open 
drive rods which can effect sample quality. Similarly, ambient air can dilute 
soil gas samples by "short circuiting," the mixing of air in the contaminated 
zone with aboveground air. Surface seals may be used to avoid well 
contamination by surface water run-off and help to minimize the introduction 
of above ground air into the well during soil gas sampling. To avoid the 
possible introduction of other volatile contaminants, surface seals should be 
prepared using bentonite or non-VOC containing materials. 

3.2-11.4.3 Chemical Interference in Small Diameter Driven Wells 

There is evidence that groundwater quality measurements may be impacted by 
steel used for well construction. Stainless steel may be a possible source of 
elevated nickel and/or chromium concentrations when installed in acidic (pH 
less than 4.0) groundwater. A thorough job of well purging should minimize 
this effect. 

PVC has also been a source of debate for chemical interference. In some cases 
PVC has been shown to adsorb and desorb low levels of organic compounds. 
There is also concern that PVC may react with some ketones, aldehydes, and 
chlorinated solvents which may limit its durability. To minimize possible 
interference with these chemicals, only PVC that is listed by National 
Sanitation Foundation (NSF) should be used. NSF-listed PVC is essentially 
free of readily leachable plasticizers and does not exceed the National 
Interim Primary Drinking Water Standards in leach tests. 

3.2-11.4.4 Failure of Groundwater Sampling Equipment 

Inertial check valves may jam when trying to obtain a groundwater sample from 
an SDDW. This is caused by small particles that are able to pass through the 
slots of the screen. Failure may be avoided by cleaning the check valve more 
frequently. 

3.2-11.4.5 Vertical Drift 



SDDW Supplement
Page 14
January 1999 

As with conventional drilling techniques, SDDWs may drift from vertical during 
installation. Vertical drift may occur if the well point encounters a rock 
that cannot be fractured and compensates by deflecting the SDDW. As the 
diameter and rigidity of the drive rod decreases, vertical drift is more 
likely to occur. The use of larger diameter SDDWs and more powerful drive 
hammers may reduce the occurrence of vertical drift. 
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SECTION 3.3 BORINGS IN CONTAMINATED AREAS (Revised) 

3.3-1 Purpose 

A fundamental aspect of most contamination investigations is the delineation 
of the extent of contamination in soil and groundwater. Both the horizontal 
(areal) and vertical distribution of the contamination must be defined. 
Geologic heterogeneities, variations in hydraulic conductivity, and 
contaminant characteristics will significantly influence the subsurface 
distribution of the contaminants. Accurate evaluation of contaminant 
migration and distribution requires the isolation and sampling of specific 
zones within an aquifer. To ensure the collection of representative samples 
and to prevent cross-contamination of soils and groundwater, special 
installation techniques may be required. In some cases, additional 
precautions must be taken during well installation to prevent contamination of 
nearby existing or potential water supplies. Protection of the health and 
safety of workers at contaminated waste sites is discussed in Section 2.3, 
Health and Safety Plans in Standard References for Monitoring Wells , January 
1991. 

For the purpose of this Supplement, "contaminated areas" are defined as highly 
contaminated source areas (i.e., oil and hazardous materials spills, 
landfills, waste lagoons, or zones of highly contaminated groundwater). The 
contamination may occur in either the saturated or unsaturated zones or both, 
depending on the location of the source and length of time since the release 
occurred. In these areas, well installation may alter or mask the existing 
distribution of contaminants by bridging contamination between aquifers. Some 
well installation techniques are better suited than others for investigations 
in contaminated areas. Conventional well installation methods using mud-
rotary and air-rotary drilling techniques are undesirable in contaminated 
areas, due to the problem of inadequate control of fluids and cuttings in the 
borehole and at the surface (see Section 3.2 in Standard References for 
Monitoring Wells, January 1991). The more suitable conventional well 
installation methods for contaminated areas employ casing, either in single or 
multiple, to seal off the overlying strata during drilling. Small Diameter 
Driven Wells (SDDWs) use a percussive force that reduces the potential for 
introducing a preferential migration pathway when compared to conventional 
monitoring wells because the vibration created during the well installation 
forms an effective seal around the drive rods. However, the potential to 
puncture an aquitard may be increased if continuous or frequent soil sampling 
is being performed. The basic considerations for selecting an appropriate 
well installation method at a contaminated site are as follows: 

!	 To prevent cross-contamination or migration of contaminants 

!	 To obtain accurate and representa tive samples of formation 
materials and contaminants. 

!	 To introduce a minimum amount of water or fluid into the aquifer, 
preferably none at all. 

!	 To minimize the potential for introducing a contaminant migration 
pathway when a monitoring well is installed. 

!	 To minimize safety hazards to the work crew, field personnel, 
workers at the site and residents of abutting properties. 

3.3-2 Recommended Drilling Methods 
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Because each site is unique in terms of geologic material, groundwater 
characteristics, and types and properties of potential contaminants, the 
development of the subsurface exploration program may require modification of 
standard, generally accepted, well installation methods. It is always 
advisable to plan a well installation program so that the installation 
progresses from the cleaner areas to the more contaminated areas. Methods 
generally recommended for application in contaminated subsurface conditions 
are briefly described in the subsections below. 

(3.3-2.1 and 3.3-2.2: See Standard References for Monitoring Wells, January 
1991) 

3.3-2.3 Small Diameter Driven Well Applications (New Section) 

Small Diameter Driven Well methods can be utilized when obtaining subsurface 
soil, soil gas, or groundwater samples in contaminated areas. The risk of 
exposure to subsurface contaminants by on-site workers is diminished since 
spoils are not created or brought to the surface during the well installation 
process. Due to the small well diameter, the quantity of fluids generated 
during well development and purging requiring special handling and disposal is 
less than the quantity generated during development or purging of standard 
monitoring wells. Reductions in fluid volume and handling may provide 
significant cost savings when compared to conventional well installation 
techniques. 

Advantages 

!	 No drill cuttings. 

!	 Drilling fluids are usually not re quired. 

!	 Limited fluids generated during development and purging. 

!	 Limited waste disposal costs. 

!	 Can be used for site characterization or post remedial 
confirmatory sampling. 

!	 Can be used for some remedial actions including air sparging. 

!	 Reduced potential for cross contamination within the well since 
vibration during installation creates an effective seal around the 
drive rods. 

!	 Small diameter driven well installations can reach depths similar 
to hollow stem augers. 

Disadvantages 

!	 Difficult to advance when cobbles and boulders are present. 

!	 Potential depth limitations based on site geology, installation 
technique, and well size. 

!	 Vertical drift may occur if drive point gets deflected. 
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(3.3-3 and 3.3-4: See Standard References for Monitoring Wells, January 1991) 



	 

	 

	 

	 

	 

	 

	 

SDDW Supplement
Page 22
January 1999 

SECTION 4.1 MONITORING WELL NETWORK DESIGN (Revised) 

4.1-1 Purpose 

The following section presents guidelines for the design of monitoring well 
networks. Monitoring wells are installed for a variety of reasons including: 

!	 To determine horizontal and vertical hydraulic gradients 
that influence the direction of groundwater flow. 

!	 To monitor changes in water quality over time. 

!	 To define the two- or three-dimensional distribution of 
contamination in an aquifer. 

!	 To evaluate the effectiveness of remedial measures. 

Frequently, not enough attention is given to the design of well networks 
during the development of a field investigation program. If the network is 
not properly designed, important features relating to both the hydrogeology 
and chemical composition of the water within an aquifer may not be identified. 
If this occurs, one might reach erroneous conclusions about conditions at the 
site. This could result in inadequate definition of potential receptors and 
improper design of remedial measures. 

The design of a monitoring well network is site-specific. It is important to 
understand that the conditions at each site are unique and, therefore, site-
specific factors affecting groundwater flow and contaminant migration must be 
considered when designing an appropriate monitoring well network. It also 
makes a difference whether the network is being designed to define a plume of 
contamination migrating from a known source or to identify a source from a 
downgradient point or area of contamination. Design of a network requires 
input from experienced individuals familiar with the interrelationships of 
geology, hydrology, and groundwater chemistry, as well as the suitability of 
various well installation methods. 

This section will focus on designing small diameter driven well networks. 
Guidance on the design of pump test monitoring systems for conventional 
monitoring wells is available from the DEP, Bureau of Resource Protection, 
Drinking Water Program. 

(4.1-2 through 4.1-3: See Standard References for Monitoring Wells, January 
1991) 

4.1-4 Methodology 

Designing a monitoring well network involves synthesizing information about 
site geology, hydrology, groundwater and contaminant chemistry, and human 
activities affecting the area being investigated. Monitoring well network 
design requires that the following steps be carried out: 

!	 Compilation of available background data. 

!	 Profiling all areas. 

!	 Determination of the number and location of the wells. 
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!	 Determination of the most suitable well type, size and 
construction materials. 

Many innovative small diameter driven well installation techniques have been 
developed over the past few years as a result of the large number of site 
investigations being undertaken. Well installation technology is continually 
improving. One of the best resources for deciding on the feasibility of a 
specific well design is an experienced well installation contractor. Often an 
experienced contractor can make helpful suggestions on modifications to a 
design that will improve the quality of well installation. 

(4.1-4.1 through 4.1-4.2: See Standard References for Monitoring Wells, 
January 1991) 

4.1-4.3 Selection of Well Type 

(4.1-4.3.1 through 4.1-4.3.3: See Standard References for Monitoring Wells, 
January 1991) 

4.1-4.3.4 Small Diameter Driven Well Network Design (New Section) 

The term Small Diameter Driven Well (SDDW) is used to describe a temporary or 
permanent groundwater sampling point, usually up to 1.5 inches in inside 
diameter, that is installed using one of several direct push techniques. 
These points can be used to obtain samples of groundwater, measure water-
levels, or serve as injection points for air sparging and/or nutrient 
injection for in-situ bioremediation. SDDWs can be completed to obtain 
groundwater samples from discrete intervals or used to obtain sequential 
samples to determine the vertical distribution of contaminants. They can also 
augment existing monitoring well networks to complement contaminant 
delineation efforts. 

Selection of a SDDW method should be based on the requirements of the project, 
purpose of the investigation, and data quality objectives. In selecting the 
most appropriate SDDW applications for a characterization or monitoring 
program, one must balance the benefits of temporary vs. permanent SDDWs and 
discrete sampling vs. vertical profiling data. 

Also, selection of well diameter must be based upon the site assessment goals. 
Smaller diameter driven wells may limit accessibility of more sophisticated 
electronic measuring equipment requiring installers to use measurement 
techniques like oil paste on wire to measure NAPL. Typically, SDDWs with 
outside diameters less than 0.5 inch are used for soil gas sampling or as 
piezometers. Larger outside diameter SDDWs (.82 to 1.5 inches) are used for 
soil sampling or groundwater monitoring. 

Entire monitoring networks of SDDWs can be installed as a cost effective 
approach to delineate a groundwater plume. SDDW networks also allow 
delineation of non-aqueous phase liquids (NAPL). 

Advantages 

!	 Can be a cost-effective alternative to conventional monitoring 
wells under favorable geologic conditions. 

!	 Allows network installation in sensitive areas (e.g., wetlands) 
with minimal impact. 
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!	 Representative groundwater samples can be immediately collected 
from discrete or sequential intervals in the aquifer. 

!	 Ability to perform vertical profiling to define distribution of 
contamination. 

!	 Generates fewer spoils, no soil cuttings and less purge water. 

!	 Advancement rates are typically faster than conventional 
techniques in favorable geologic conditions. 

Disadvantages 

!	 SDDWs may have diameters which may be too small to allow the use 
of some equipment, such as electronic interface probes and 
submersible pumps. 

!	 Absence of a filter pack on SDDWs may result in groundwater 
samples with elevated turbidity. 

!	 Smearing of well screens when advancing through silts and clays 
may limit water flow into SDDW and affect groundwater sample 
quality. 
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SECTION 4.2 SELECTION OF WELL CONSTRUCTION MATERIALS (Revised) 

4.2-1 Purpose 

One purpose of this Standard Reference Supplement is to provide guidance on 
selecting the most economical and chemically inert small diameter monitoring 
well construction materials. While there are many similarities with the 
process of selecting materials for water wells and conventional monitoring 
wells, there are also differences which may be significant, especially in a 
highly contaminated environment. Monitoring well casing, SDDW drive rods and 
well construction materials should be selected to meet the following criteria: 

!	 The materials should be resistant to deterioration resulting from 
long-term exposure to natural or synthetic chemical constituents 
in the groundwater at the site. 

!	 The materials must have sufficient strength to ensure  the 
structural integrity of the well during installation and long-term 
monitoring. 

!	 The materials should be selected to minimize their interference 
with the measurement of the specific chemical parameters expected 
to be found at the site. 

!	 The rod diameter should be large enough to accommodate 
commercially available down-hole instrumentation or sampling 
equipment (e.g. oil/water interface probe). 

!	 The rods should be water-tight. 

!	 The well must be able to be secured against vandalism, leakage, 
and inadvertent damage. 

!	 The screen and filter pack, if used, must be appropriately sized 
to provide representative data on hydraulic conductivity and 
groundwater quality. 

This section provides guidance for the selection of materials commonly used in 
monitoring well installations and discusses the advantages and disadvantages 
of each. The selection of well construction materials should be site 
specific. Proper selection requires consideration of project objectives, 
compliance with regulatory requirements, available data about the site 
geology, water chemistry, and the project budget. New well materials, filter 
packs and sealants are continually being developed. Individuals involved in 
well design and installation should be aware of recent developments in 
monitoring well technology. 

4.2-2 Casing Materials 

4.2-2.1 Composition 

There are a number of commercially available well casing materials. The 
advantages and disadvantages of only a few of the most commonly used materials 
are described below. For conventional monitoring wells, it is possible to 
combine different materials as long as they are compatible. There is 
considerable debate over the significance of the adsorption and desorption 
potential of many well casing materials. However, adequate purging of the 
well prior to sampling reduces or eliminates the potential for this to have a 
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significant impact on sample chemistry. If in doubt about the suitability of 
a particular casing material for the intended application, it is advisable to 
consult chemical compatibility charts or the equipment manufacturer for 
additional information. The significance of adsorption-desorption must be 
evaluated based upon monitoring well program objectives, sampling and 
analytical requirements, and the contaminant concentrations one is trying to 
measure. 

4.2-2.1.1 Polyvinyl Chloride (PVC) 

Polyvinyl chloride (PVC) is the most common well casing material used in 
conventional monitoring well construction. PVC is used to a much lesser 
extent in SDDW well installations. A limited number of SDDW installers use 
PVC for screens or riser (casing material). Such wells are usually 
constructed in the same manner as conventional wells but they are smaller in 
diameter; generally ranging 1.0-1.5" OD. SDDWs may also use PVC with 
piezometers for stream gauging and wetlands monitoring. In this type of 
application, PVC casing material is usually driven 2-5 feet into the soft 
ground with slam bars. 

PVC is the thermoplastically molded casing composed of rigid, unplasticized 
polymer. PVC casing material offers a combination of chemical resistance, 
durability, availability, and low cost. There is considerable debate over the 
reaction of PVC well casing with some ketones, aldehydes, and chlorinated 
solvents. In some cases, PVC has been shown to adsorb and desorb low levels 
of organic compounds. 

Flush-threaded or coupled PVC casing materials should be used for monitoring 
well construction. If flush-threaded casing is used, ASTM thread 
specifications should be used. Under NO circumstances should solvent cement be 
used to join casing sections together. PVC solvent cements have been shown to 
contribute significant quantities of organic contaminants to water samples 
collected from cemented PVC wells. Generally flush-threaded casing is 
preferred due to the ease of installation and because, if properly joined, it 
provides a water tight seal. 

For all monitoring well applications where PVC is selected, only PVC well 
casing listed with the National Sanitation Foundation (NSF) should be used. 
These products are essentially free of readily leachable plasticizers and do 
not exceed the National Interim Primary Drinking Water Standards in leach 
tests. 

Advantages 

!	 Excellent chemical resistance to weak alkalies, alcohols, 
aliphatic hydrocarbons, oil and grease. 

!	 Good chemical resistance to strong mineral acids, strong 
oxidizing acids, and strong alkalies. 

!	 Readily available. 

!	 Lightweight. 

!	 Inexpensive. 

!	 Two wall thickness’ commonly available (Schedule 40 and 80) 
provide a choice of strengths. 



	 

	 

	 

	 

	 

	 

	 

	 

	 

SDDW Supplement
Page 27
January 1999 

Disadvantages 

!	 May adsorb and desorb low levels of some organic 
constituents from the groundwater. This may not be a 
problem if the well is adequately purged prior to sampling. 

!	 Poor chemical resistance to concentrated ketones, esters, 
and some aromatic hydrocarbons. 

!	 Weaker, less rigid, and more temperature-sensitive than 
metallic casing materials. 

4.2-2.1.2 Stainless Steel 

Stainless steel provides an excellent casing material where corrosion 
resistance and strength are important. The strength provided by stainless 
steel may be essential when installing conventional wells in deep boreholes 
(over 300 feet deep) due to the potential for other casing materials with 
lower strengths to collapse. Similarly, the use of stainless casing material 
or drive rods in Small Diameter Driven Well (SDDW) applications may be 
preferred when driving in difficult geologic conditions. 

Stainless steel is resistant to most chemicals and is suited for monitoring 
many types of contaminants. Long periods of exposure to highly corrosive 
groundwater conditions may result in leaching of chromium or nickel from 
stainless steel well casing. Therefore, if the pH of the groundwater is low 
(4 or less), stainless steel is not recommended for long-term monitoring of 
inorganic constituents. Stainless steel is available in a variety of types, 
each with a slightly different composition. The basic composition and 
suggested applications for various types of stainless steel and other metals 
for well casing and screens is presented in Table 4.2-1 in Standard References 
for Monitoring Wells, January 1991. As with PVC, stainless steel casing 
should have threaded, flush joints to assure watertight connections. 

Two types of stainless steel alloys are available for SDDW construction: 304 
and 316. Both alloys resist corrosion and oxidation. There is little to no 
performance difference between SDDWs constructed from 304 or 316 stainless 
steel alloy. SDDWs constructed from stainless steel are typically constructed 
from the 304 alloy since it is significantly less expensive than the 316 
alloy. 

Advantages 

!	 Excellent resistance to corrosion and oxidation; will not 
adsorb or desorb organic contaminants. 

!	 High strength, rigidity. 

!	 Suitable for wide range of temperatures. 

!	 Readily available. 

Disadvantages 

!	 Susceptible to galvanic and electrochemical corrosion. 

!	 Heavy; larger diameter casings used in conventional wells 
may require additional equipment to lower down borehole. 
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!	 May leach chromium and/or nickel in acidic waters. 

!	 Moderate to high cost. 

(4.2-2.1.3: See Standard References for Monitoring Wells, January 1991) 

4.2-2.1.4 Carbon Steel (New Section) 

Carbon steel (gas pipe) construction is a common SDDW construction material 
due to its relatively low cost, excellent durability, and chemical resistance. 
Carbon steel is stronger than stainless steel and therefore is preferred in 
applications in difficult geologic conditions. Due to the potential for 
corrosion, carbon steel may not be appropriate in long-term monitoring, vadose 
zone, or sparging/injection applications. 

Advantages 

!	 more rigid than stainless steel 

!	 inexpensive compared to stainless steel 

Disadvantages 

!	 potential for corrosion in vadose zone or sparging/injection 
applications 

4.2-2.1.5 Galvanized Steel (New Section) 

Galvanized steel is not commonly used as a SDDW material. However, galvanized 
steel was formerly used in hand-driven well points at a time when the 
selection and availability of materials was not as diverse. SDDWs constructed 
from galvanized steel may still be available from some vendors. 

Advantages 

!	 Inexpensive 

!	 High strength 

Disadvantages 

!	 Susceptible to corrosion 

4.2-2.1.6 Joining Casing Materials and Drive Rods (New Section) 

SDDWs are advanced into the ground by joining individual drive rods or 
sections of casing materials. The sections are joined by either threading, 
crimping, or welding. Threaded joint connections are a common joining method 
for direct push applications. Threaded drive rods are joined by screwing two 
drive rods together. Care must be taken during installation since the threaded 
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portion may be thinner than the rest of the drive rod and may bend or break 
under extreme stress or if deflected. 

SDDW drive rods can also be connected by crimping. Two drive rods are 
connected together by a external steel sleeve. The sleeve is secured in place 
by pinching with a hydraulic crimper. The integrity of the seal can be 
increased by crimping the sleeve in several locations. 

Welding is another technique that can be used to join drive rods. In this 
technique, the ends of two drive rods are connected by a metal sleeve that is 
welded in place. The welding technique requires additional time and equipment 
on-site but provides a strong joint which can facilitate SDDW advancement in 
deep or difficult areas. All SDDW joints should be visually inspected in the 
field to ensure proper joining. 

(4.2-2.2: See Standard References for Monitoring Wells, January 1991) 

4.2-2.2.1 Size Selection for Small Diameter Driven Wells (New Section) 

When constructing a Small Diameter Driven Well, both the wall thickness and 
the inside diameter (ID) of the drive rods or casing material must be 
considered. The wall thickness determines the strength of the casing 
material. The thicker the casing, the stronger the drive rod. Selection of 
SDDW diameter is typically limited by the materials available to the well 
installation contractor. However, the following factors should be considered 
in selecting a SDDW diameter. 

!	 Subsurface conditions may limit the ability to drive smaller 
diameter SDDWs. Difficult driving conditions may impede or break 
smaller diameter SDDWs. 

!	 Groundwater sampling will require a SDDW with a diameter large 
enough to accommodate the desired sampling equipment. 

!	 For groundwater elevation or product thickness measurement, the 
SDDW should be of sufficient size to allow insertion of the 
required measurement equipment. 

!	 Larger diameter drive rods or thicker casing materials provide 
greater strength and are more resistant to deflection. 

!	 Smaller SDDWs are less costly and easier to handle in remote 
locations. 

!	 For remedial applications, SDDWs should be sized to allow for the 
needed flow requirements. 



SDDW Supplement
Page 30
January 1999 

(4.2-3 through 4.2-6: See Standard References for Monitoring Wells, January 
1991) 

4.2-7 Protective casings (Revised) 

A protective well casing is recommended for all SDDWs used as monitoring wells 
to protect it from damage, leakage, tampering, or vandalism. Protec tive well 
casings are generally constructed of steel and have a locking cap. Two basic 
types of protective casings are used in all monitoring well in stallations:  an 
above-ground casing and a flush-mount casing, or road box (see Figures 4.2-4 
through 4.2-5 in Standard References for Monitoring Wells , January 1991). 

Selection of the protective casing is based on the physical conditions of the 
area. In areas of vehicular or pedestrian traffic, it may be desirable to 
conceal the SDDW by using a flush mounted completion and roadbox. Flush 
mounted completion construction is slightly more expensive than stickup 
construction since it involves the addition of a roadbox. Above-ground and 
flush-mounted casing constructions should be sealed at the surface (See 
Section 4.3-5.2.3 in Standard References for Monitoring Wells , January 1991). 

4.2-7.1  Above-ground Protective Casing 

Above-ground SDDW completions are typically constructed using a portion of the 
SDDW rod as the protective casing. This type of protective casing is 
constructed by welding or crimping a metal tab to the top of the SDDW drive 
rod. A locking cap is then inserted over the top of the SDDW and locked 
through the metal tab to secure the well. The primary purpose of this 
construction is to ensure the integrity of the SDDW. 

4.2-7.2  Flush-mount or Road-box Casing (Revised) 

Flush-mount protective casings for SDDWs must be completed flush or slightly 
below ground surface. They are primarily used in high traffic areas such as 
roadways, parking lots, and sidewalks. Typically, flush mount construction 
uses a roadbox, of which many standard varieties are commercially available. 
Individual vendors may also offer customized roadboxes which might vary in 
diameter or depth. Flush-mounted SDDWs can also be constructed utilizing 
manhole covers. In order to avoid infiltration of surface water into the 
SDDW, roadboxes or manhole covers usually include a rubber gasket. Water 
tight caps are placed on the top of the SDDW rod. Granular material is 
usually placed inside the roadbox or manhole cover system to enable drainage 
of water that may have entered. 
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SECTION 4.3 WELL INSTALLATION PROCEDURES (Revised) 

4.3-1 Purpose 

The proper installation of monitoring wells is an essential part of all 
hydrogeologic investigations. The proper installation depends upon good 
communication and cooperation between the well installer and field personnel. 
Quality well installations require thoughtful consideration of several 
interrelated topics including the objective(s) of the well installation 
program, selection of the appropriate installation method, network design, and 
well construction materials. Information and technical guidance on these 
aspects of monitoring well construction are contained in other sections of 
Standard References for Monitoring Wells , January 1991 (SRs) and in this 
Supplement on Small Diameter Driven Wells (SDDW). Specific sections on 
construction include: Section 3.2 Drilling Techniques, Section 4.1 Network 
Design and Section 4.2 Selection of Well Construction Materials. The reader 
should refer to these sections in both Standard References for Monitoring 
Wells, January 1991 and this Supplement prior to specifying well materials and 
installation procedures. 

The techniques described in the following subsections are some of the common 
and effective methods that can be used to install SDDWs. Other methods may be 
utilized provided that the performance and integrity of the well components 
are maintained. A contractor experienced in monitoring well installation can 
offer many helpful suggestions on both standard and innovative well 
installation methods. Discussions of a proposed well installation program 
with a contractor prior to undertaking the field program is strongly 
recommended. 

Improperly installed monitoring wells can have serious consequences. Data 
obtained from such wells can be incorrect and/or misleading, resulting in 
erroneous interpretations and conclusions concerning potentiometric head 
conditions, extent of contamination, contaminant concentrations, and the 
source or receptor of contamination. Adequate attention must be given to the 
proper preparation and installation of monitoring well seals. Inadequately 
sealed wells can serve as conduits for the vertical movement of contaminants 
into uncontaminated portions of an aquifer or into a confined aquifer. A 
detailed discussion of the preparation and installation of monitoring well 
seals is contained in Standard References for Monitoring Wells , January 1991 
and revisions contained within this document. 

4.3-2 Components of the Installation 

See Standard References for Monitoring Wells, January 1991, for conventional 
monitoring well installation components. 

4.3-2.1  Components of SDDW Installation (New Section) 

SDDWs are driven with percussive force directly into unconsolidated 
formations. SDDWs may be used as permanent or temporary monitoring points of 
soil, groundwater, and soil gas. At this time, SDDW technology is not capable 
of installation into consolidated bedrock. 

The two primary types of SDDWs are the single rod system consisting of a drive 
point and slotted screen with riser pipe or rods and the dual tube or cased 
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system consisting of removable drive casing with interior sampling assembly. 
The following system components are discussed within this Supplement: 

! Single Rod with Slotted Screen
 
! Drive Casing with Retractable Screen Sampler 

! Drive Casing with Permanent Sampling Assembly
 
! SDDW Soil Sampler
 

A surface seal, road box, and/or protective casing may be included if any of 
the above systems are constructed as permanent sampling points for soil gas or 
groundwater. 

4.3-2.1.1 Single Rod with Slotted Screen 

Components of a single rod SDDW with an exposed or mill slotted well screen 
include: 

! Drive Point
 
! Mill Slotted Screen
 
! Drive Rods or Riser Pipe
 

This is the simplest and most common SDDW installation for groundwater and 
soil gas sampling (see Figures 3.2-15-”Slotted Sample Point” and 3.2-18
“Exposed System”). The single rod system is driven to the desired depth and 
samples of groundwater or soil gas are drawn through the exposed screen and 
collected at the ground surface. 

Vertical profiling of groundwater and soil gas may be conducted by driving the 
exposed screen assembly to the intended depth, collecting a sample of 
groundwater or soil gas, and then advancing the SDDW to subsequent sampling 
depths. Care must be taken to avoid cross-contamination of samples. Over-
pumping or excessive purging of the well is perhaps the most convenient method 
to avoid cross-contamination and obtain a representative sample (see Section 
4.5-2.1 in Standard References for Monitoring Wells , January 1991). 

Single rod SDDWs are generally constructed of readily available and affordable 
materials such as carbon steel. This type of single rod SDDW is rarely 
removed and is generally infeasible to extract even when long-term monitoring 
is not anticipated. More expensive drive rods such as stainless steel and 
hardened steel alloys are typically used when the SDDW is to be retrieved. 

Due to the inability of this well installation method to retrieve soil samples 
for examination, caution must be exercised not to perforate confining layers. 
When installing a single rod SDDW system in contaminated areas, it may be 
useful to obtain soil samples to determine soil stratigraphy using an 
alternative method (see Section 3.2-6 in Standard References for Monitoring 
Wells, January 1991). 

If constructed as a permanent monitoring point or remedial well such as a 
vapor extraction well or sparging point, a surface seal, road box, or other 
protective casing should be constructed after driving the SDDW to the desired 
depth. 

4.3-2.1.2 Drive Casing with Retractable Screen Sampler 

Components of a retractable screen sampler assembly include: 

! Drive Casing 
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! Extension Rod 
! Piston Rod 
! 
! 

Expendable Drive Point 
Retractable Screen 

The SDDW retractable screen sampler is used as a temporary sampling point for 
groundwater and soil gas sampling (see Groundwater Figure 3.2-15-”Expendable 
Point and Screen Sampler” and Soil Gas Figures 3.2-18-“Retractable Tip”). The 
assembly consists of an expendable drive point and retractable screen which is 
connected to extension rods and a piston rod within the drive casing. Once the 
sampler is advanced to the desired sampling depth, the leading end of the 
drive casing is retracted while the extension rod holds the exposed screen in 
place. Groundwater or soil gas samples are drawn through the screen section 
and collected at the ground surface. The SDDW assembly is then retrieved from 
the subsurface for further use. The expendable drive point is left behind 
after retrieval of the assembly. Decontamination of the retractable screen 
sampler assembly is necessary before reuse. 

4.3-2.1.3 Dual Tube or Cased System with Permanent Sampling Assembly 

A dual tube or cased system SDDW installed as a permanent groundwater sampling 
assembly is a more recent advancement in small diameter well technology. Wells 
installed using this technique are driven to the desired sampling depth but 
well completion involves using conventional monitoring well methods including 
the addition of grout and sand (see Figure 3.2-16-”Schematic of Dual Tube 
System with Permanent Sampling Assembly”). 

Components of the drive casing with permanent sampling assembly include: 

! Dual Tube Drive Casing 

! Expendable Tip 

! Prepacked Screen Sections 

! PVC Riser 

! Bentonite Seal 

! Protective Well Cover 


The objective of this procedure is to install a permanent small diameter 
groundwater monitoring well that can be used to collect water quality samples, 
conduct hydrologic and pressure measurements, or perform any other sampling 
event that does not require large amounts of water at any given time. 

To install a permanent sampling assembly SDDW, the drive casing and expendable 
tip is advanced to a desired depth. Once the drive casing is set at depth, 
the prepacked screens are lowered through the drive casing as additional PVC 
riser is added to the well assembly. The prepacked screens are attached to an 
expendable anchor point by a locking connector threaded to the bottom of the 
prepacked screens. When the prepacked screens are locked into the anchor 
point the drive rods are retracted. As the rods are retracted above the 
screens, either the natural formation collapses or a fine-grain sand is 
introduced to form a barrier above the prepacked screens. This sand or 
natural formation barrier prevents bentonite grout from penetrating into the 
screened interval. Granular bentonite or a bentonite slurry is then installed 
in the annular space to form a well seal. A protective well cover is then 
installed at the ground surface to complete the SDDW permanent sampling 
assembly. 
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4.3-2.1.4 SDDW Soil Sampler 

The SDDW Soil Sampler is used to obtain discrete, stratigraphic soil samples. 
Components of a SDDW Soil sampler include: 

! Drive Casing
 
! Extension Rod
 
! Piston Rod
 
! Sampler Tube, Sampler Sleeve, or Sampler Barrel
 
! Cutting Shoe
 
! Drive Point
 

The SDDW Soil Sampler is driven to a point above the desired sample depth. 
Extension rods are inserted within the drive casing to engage the piston rod 
by unlocking a retaining pin. The sample barrel is driven into the 
undisturbed soil beneath the drive point and the soil sample is retrieved from 
the borehole (see Figure 3.2-17-”Schematic of SDDW Soil Sampler”). 

(4.3-3 through 4.3-4: See Standard References for Monitoring Wells, January 
1991) 

4.3-5 Seals 

(4.3-5.1: See Standard References for Monitoring Wells, January 1991) 

4.3-5.2 Types of Well Seals 

(4.3-5.2.1 through 4.3-5.2.2: See Standard References for Monitoring Wells, 
January 1991) 

4.3-5.2.3  Surface Seals 

4.3-5.2.3.1 Surface Seals for SDDWs (New Section) 

Above-ground and flush-mounted casing constructions should be sealed at the 
surface to prevent surface water from entering the SDDW and to prevent short
circuiting of air in soil gas sampling applications. 

In general, sealing of the SDDW involves hand grading of the area to eliminate 
collection of standing water around the SDDW. Bentonite or concrete seals are 
installed in an excavation around the base of above-ground stickup or roadbox. 
The surface of the seal should be contoured to divert surface water runoff 
away from the SDDW. Care should be taken to avoid inadvertent spillage of 
seal material into the SDDW during installation. A surface seal is not 
required if the SDDW is fitted with a locking cap. 

(4.3-5.3 through 4.3-5.3.2(c): See Standard References for Monitoring Wells, 
January 1991) 

4.3-6  Protective Casing and Surface Seal (Revised) 

4.3-6.1  General Considerations 
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The purpose of a protective well casing is to provide a water-tight, tamper-
resistant sleeve around the monitoring well to protect it from accidental 
damage, infiltration, and vandalism. Protective well casings are generally 
constructed of steel or cast iron and have a locking cap.  The two basic types 
of protective casings used in monitoring well installations are the above-
ground casing and the flush-mount casing or road box. For information on 
selection of the appropriate protective casing see Section 4.2-7 Selection of 
Well Materials - Protective Casings in Standard References for Monitoring 
Wells, 1991. 

Important elements in the installation of a protective casing are the inside 
diameter of the protective casing, the depth of the pro tective casing, and the 
installation of a concrete surface seal. 

Permanent SDDWs are also completed with above-ground and road-box protective 
casings, similar to conventional monitoring wells. For some steel SDDWs, the 
well casing may be used as the protective casing, provided a locking cap is 
present. For other SDDW installations, the inside diameter of the protective 
casing should be sufficiently large to permit easy access to the SDDW and 
removal of any caps or plugs. 

(4.3-6.1.1 through 4.3-7.7: See Standard References for Monitoring Wells, 
January 1991) 



	 

	 

	 

	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 

	
	

SDDW Supplement
Page 36
January 1999 

SECTION 4.4 AS-BUILT NOTES AND RECORDS 

4.4-1 Purpose 

The purpose of an As-built record is to compile permanent information about 
the actual location and construction of a specific monitoring well, including 
the subsurface geology at the well location. There are several reasons for 
compiling such information: 

!	 To ensure that the minimum construction standards have been 
met, and that the installation is suitable for the site 
conditions. 

!	 To provide a historical database of information on existing 
monitoring wells, subsurface materials, and water quality. 

!	 To enable others to assess the integrity of the well installation 
so as to be able to evaluate the validity of the environmental 
data obtained from the well. 

!	 To meet the requirements for well drillers by Massachusetts 
General Law Chapter 21 Section 16 and the Department of 
Environmental Management regulations 313 CMR 3.00. 

(4.4-2 through 4.4-3: See Standard References for Monitoring Wells, January 
1991) 

4.4-4 Small Diameter Driven Well Completion Report Information (New Section) 

For the installation of any SDDW, a report documenting the completion and 
results should be prepared. At a minimum, the following information is 
recommended: 

(1)	 Project name and Client; 
(2)	 Site/well location description; 
(3)	 Well/boring number; 
(4)	 Drilling contractor and equipment; 
(5)	 Site supervisor/geologist; 
(6)	 Drilling method, SDDW development equipment, and sampler description; 
(7)	 Total depth and water table depth; 
(8)	 Start date and finish date; 
(9)	 Screen and riser type, length, depth, and SDDW diameter; 
(10)	 Soil classification (Section 3.5) or sample description, if appropriate; 
(11)	 Field testing results; and 
(12)	 SDDW abandonment description, if appropriate. 
(13) 	 Advancement rate (ft/min) 
(14) 	 Well development 

A separate form should be completed for each SDDW installation or application. 
Examples of well completion reports and as-built forms can be found at the end 
of Section 4.4 in Standard References for Monitoring Wells , January 1991. 

Readers should note that the Department of Environmental Management (DEM) 
revised regulations on "Registration of Well Drillers and Filing of Well 
Completion Reports" (313 CMR 3.00) in May of 1997. The new regulations have 
several requirements related to the installation of nonproductive (i.e. 
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monitoring wells) including the completion and filing of "Well Completion 
Report Forms" (see Figure 4.4-1). A copy of the DEM "Manual on Well Driller 
Registration and Filing of Monitoring Well Completion Reports" can be found in 
the Appendix of this Supplement. 
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SECTION 4.5 WELL DEVELOPMENT (Revised) 

4.5-1 Purpose 

Well development is a necessary step in the completion of most groundwater 
monitoring well installations. Development of a monitoring well helps to 
remove sediment and enhance the hydraulic connection between the well and the 
aquifer. Regardless of which conventional well installation method is used, 
all cause some alteration or rearrangement of the fill or natural soil or rock 
material in which the well screen is installed. Such alteration or 
rearrangement is minimal when Small Diameter Driven Well (SDDW) techniques are 
used. Since monitoring wells are installed to collect physical and chemical 
data indicative of in-situ aquifer conditions, the methods of drilling and 
installing wells should minimize the disturbance of aquifer materials which 
adversely impact the quality of the data collected. Wells not intended for 
sampling, such as piezometers and observation wells, may not require 
development. 

The objective of well development is to enhance the hydraulic connection 
between the well screen and the natural formation or fill by removing fine 
soil materials or drill cuttings and subsequently rearranging the natural or 
artificial sand filter pack around the well. Well development may increase 
the hydraulic conductivity in the vicinity of the well screen. This should be 
considered when in-situ hydraulic conductivity tests are planned. Appropriate 
mechanical rearrangement of the sand or gravel pack (i.e. development) will 
allow the groundwater to move through the sand pack more easily and reduce the 
amount of fines that enter the well. Since groundwater in most New England 
aquifers travels at velocities too low to retain suspended material, any 
turbidity associated with monitoring wells is likely to be an artifact of the 
well installation process. Well development can reduce this turbidity and, 
therefore, reduce the chance of chemical alteration of groundwater samples 
caused by suspended sediments. In addition, it can remove fluids introduced 
during drilling or installation. In this discussion, well development 
involves preparation of the well for collection of hydrologic and chemical 
data. If samples are collected for chemical analysis, the well must be purged 
prior to sample collection (See Section 6.0 Sampling of Monitoring Wells in 
Standard References for Monitoring Wells , January 1991). 

In this discussion, well development involves preparation of the well for 
collection of hydrologic and chemical data. In order to obtain hydrologic and 
chemical data that is representative of the aquifer, the hydrologic conditions 
in the vicinity of the well screen should be restored to their natural state 
as much as possible. If samples are collected for chemical analysis, the well 
must be purged prior to sample collection (See Section 6.0 Sampling of 
Monitoring Wells in Standard References for Monitoring Wells , January 1991). 

Use of development methods that introduce additional water into the formation 
or that cause significant alteration of the natural materials in the vicinity 
of the screen may be undesirable for some groundwater monitoring applications. 
If additional water is introduced during development to flush the screen, this 
volume of water must be removed as part of the development process and may 
require storage and disposal as a hazardous waste. 

The purposes of well development are: 

!	 to reduce the amount of fine grained material entering the well 
from the surrounding formation; and 
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!	 to improve the hydraulic connection between the well and 
surrounding formation 

The following section on well development methodology will specifically 
address the development techniques for SDDWs. Aquifer conditions and 
constraints, especially permeability and depth to water table, will dictate 
the specific applicability of any of these methods. It is expected that 
variations and combinations of these methods will probably be required at some 
sites. It should be noted that all equipment placed in a monitoring well for 
development, purging or sampling should be decontaminated. Decontamination 
methods are presented in Section 3.3 and Section 6.5 of Standard References 
for Monitoring Wells, January 1991. 

4.5-2 Methodology 

SDDWs can use many of the same well development techniques that conventional 
monitoring wells use. However, SDDWs are usually designed and installed to 
obtain samples of formation groundwater without introducing fluids during 
drilling or disturbing subsurface conditions. These sampling points usually 
require minimal development. As with conventional wells, the primary reasons 
to develop a SDDW are to remove fine grained sediments and increase water 
flow. The well development methods usually employed for SDDW development 
include: 

! 
! 
! 
! 

Over-pumping 
Mechanical surging 
Water jetting 
Purging 

Bailing is a technique that is not recommended for well development because it 
is slow and ineffective in adequately removing suspended sediment. Bailing is 
generally used for groundwater sampling and often for purging wells prior to 
sampling. 

4.5-2.1 Over-pumping (Revised) 

Over-pumping a well involves pumping at a rate faster than the well would 
normally be pumped or purged for sample collection. This is one of the 
easiest and most common methods of well development. 

Over-pumping increases the hydraulic gradient near the well by drawing the 
water level down. The steepened hydraulic gradient increases the velocity of 
the groundwater moving through the screen into the well. The increased 
velocity entrains fines into the well and clears the screen of this material. 
Care must be taken not to introduce air into the formation around the screen 
during development. 

Over-pumping is best suited to aquifers comprised of sands and gravels with 
shallow water tables. The suction line, pump or check valve is lowered into 
the well and water is removed. If the permeability of the formation is 
sufficiently high, repositioning of the intake line within the screen may pull 
material into the well. 

Typical problems encountered using this method are the lack of pumping devices 
that will fit within smaller diameter (less than 2") monitoring wells and 
produce satisfactory pumping rates. Above-ground peristaltic or centrifugal 
pumps are effective when the water level is less than 25 feet from the ground 
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surface. If the groundwater contains hazardous constituents, pumping large 
volumes of contaminated water may pose disposal problems. 

4.5-2.1.1 Advantages and Disadvantages 

(a)	 Advantages 

!	 Useful in wells with shallow water-levels (less than 25 feet 
deep) where a suction line can be used. 

!	 Relatively simple procedure. 

(b)	 Disadvantages 

!	 If the permeability is quite high or quite variable, only a 
section of the screened zone may actually be developed. This 
is especially true of wells with long screens. 

!	 Over-pumping may compact fine sediments in the formation 
around the well screen, restricting groundwater flow into 
the screen. 

!	 Over-pumping may produce a large volume of contaminated 
water that must be disposed of as a hazardous waste. 

(4.5-2.2: See Standard References for Monitoring Wells, January 1991) 

4.5-2.3 Mechanical Surging 

Another method which can be used to develop SDDWs is surging. This technique 
employs a tool called a surge block. This device forces water in the well 
through the well screen and out into the formation, and then pulls the water 
back through the screen into the well along with fine soil or rock particles. 
A typical surge block construction detail and application can be found in 
Figures 4.5-1 and 4.5-2 in Standard References for Monitoring Wells , January 
1991. 

The surge block is typically attached to a drill rod, drill stem, or line that 
has sufficient weight to allow the surge block to rapidly drop through the 
water column. The surging action should start at a slow pace, near the water 
level within the well and progress to a faster pace near the well screen. 
Surging action can be carried out within the well screen if adequate measures 
are taken to clean out accumulated silt or material prior to surging. 
Otherwise, the fines may be forced out through the well screen into the 
surrounding formation. Accumulated material may also bind or lock the surge 
block in place if precleaning is not performed. Periodic bailing or pumping 
of the soil or rock particles is necessary regardless of the location of the 
surging within the well. 

A typical surge block has a small clearance between the flexible leather or 
rubber discs and the inside of the well casing. Violent or too rapid surging 
in a well situated in a low permeability formation may damage the well. 
Variations in surge block construction involve the addition of flap valves to 
allow some water and silts to pass through the block rather than between the 
block and wall of the well. Additionally, check valves can be added to the 
surge block to allow removal of development water and associated silts. After 
surging, additional development can be performed, if desired, using the 
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rawhiding or backflushing technique described in Section 4.5-2.2 in Standard 
References for Monitoring Well, 1991. 

4.5-2.3.1 Advantages and Disadvantages 

(a)	 Advantages 

!	 Gentle surging combined with gentle pumping through the 
center of the surge block has been very successful for 
development in formation containing a considerable amount of 
fine material. 

!	 Inexpensive and relatively simple tool. 

!	 Effective in wells installed in highly permeable homogenous 
formations. 

!	 Does not require the addition or withdrawal of substantial 
volumes of discharge water except for flushing. 

(b)	 Disadvantages 

!	 Vigorous surging may damage non-metallic well screens. 

!	 May cause the formation around the screen to become clogged 
by pushing fines back into the formation, reducing flow into 
the well. 

!	 If the surge block fits the well too tightly it can damage 
the well screen. 

!	 May remove sufficient formation material outside and above 
the well screen causing the seal to collapse, resulting in 
infiltration of overlying aquifer material. 

(4.5-2.4: See Standard References for Monitoring Wells, January 1991) 

4.5-2.5 Water Jetting 

High velocity water jetting is a rarely used but effective technique for 
development of conventional monitoring wells and, in even rarer instances, 
Small Diameter Driven Wells. Jetting consists of the discharge around the 
well screen of horizontal jets of water under high pressure. The water jets 
act to dislodge soil particles near the well screen and break up any dense 
soil resulting from installation. Unless removed, this layer can alter the 
natural permeability of the aquifer. In order to be effective in developing 
the well, water jetting must be accompanied by pumping to remove the fines. 
This development method should be used with caution to avoid damaging the 
screen or developing voids in the filter pack surrounding the screen. 

4.5-2.5.1 Advantages and Disadvantages 

(a)	 Advantages 

!	 Effective in highly stratified, unconsolida ted formations. 

!	 Entire section of screened zone can be developed. 
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(b)	 Disadvantages 

!	 Introduces water into the formation. 

!	 Requires equipment which may not fit SDDWs. 

!	 More time consuming than other methods. 

4.5-2.6 Purging (New Section) 

In addition to well development, which is typically conducted at the time of 
installation, SDDWs are purged immediately prior to obtaining groundwater 
samples. Purging is the process of removing water from within the SDDW and 
from the aquifer around the SDDW. Well purging is typically conducted using 
sample collection tools such as check valves and peristaltic or centrifugal 
pumps. Purging assures that the water to be sampled is a true representation 
of current conditions of the local groundwater. This is important since 
groundwater at the sampling site may not be representative of the overall 
groundwater due to variable environmental conditions, such as 
oxidation/reduction near the well, which may differ from conditions in the 
surrounding water-bearing formation. 

As with conventional monitoring wells, the length of time required to 
adequately purge the SDDW is dependent on many factors including the 
characteristics of the SDDW, hydrogeologic nature of the aquifer, type of 
sampling equipment used, and parameters being sampled. It is recommended that 
the SDDW be purged until the groundwater has cleared of most fine sediment or 
at least 3 well volumes have been removed. 

4.5-2.6.1 Advantages and Disadvantages 

Advantages 

!	 Ensures samples are representative of groundwater at the sampling 
site. 

Disadvantages 

!	 Requires additional time during sampling. 

!	 Creates purge water which may require handling as a hazardous 
waste. 
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SECTION 4.6 DECOMMISSIONING OF MONITORING WELLS (Revised) 

4.6-1 Purpose 

Any monitoring well that is no longer in use or that is unfit for its intended 
purposes should be decommissioned. Plugging the well and surface restoration 
are the central features of the decommissioning process. For conventional 
monitoring wells, plugging consists of constructing a low permeability 
cylinder or plug within that portion of the subsurface occupied by the well 
and its annulus, including both the uncased portion of bedrock well and the 
cased portion. For Small Diameter Driven Wells (SDDWs), bentonite grout pumped 
into the drive rods will provide an adequate plug. Surface restoration 
consists of the removal of the upper three to four feet of the well and 
backfilling the area with an effective seal. An abandoned monitoring well is 
defined in Standard References for Monitoring Wells , January 1991 (SR) as "a 
well whose use has been permanently discontinued;" as used in this Supplement 
it includes any Small Diameter Driven Well that is no longer suitable or 
needed for its original intended purpose such as for water-level measurements, 
water quality sampling, soil sampling or soil gas sampling. 

Proper plugging of such wells will: 

!	 Eliminate physical hazards 

!	 Prevent groundwater contamination 

!	 Conserve the yield and hydrostatic head of confined aquifers 

!	 Prevent the intermingling of potable and non-potable groundwater, 
and, 

!	 Prevent the migration of contamination through a confining layer 
separating aquifers. 

It should be noted that the objective in Massachusetts differs markedly from 
the goal established by the American Water Works Association and the statutes, 
regulations, or guidelines of most other states. Many documents contain the 
following language: "The basic concept of proper sealing of abandoned wells is 
restoration, as far as feasible, of the controlling hydrogeological conditions 
that existed before the well was drilled and constructed. If this restoration 
can be accomplished, all the objectives of plugging wells will be adequately 
fulfilled." To accomplish this goal some states have suggested the placement 
of sand and gravel opposite the more permeable subsurface zones and clay 
opposite the less permeable zones. While that goal is an admirable one, it is 
also one which, in DEP's opinion, may be unattainable in practice. In order 
to meet the objectives of proper decommissioning, DEP has tried to develop a 
simple, workable approach that will solve the existing and potential problems 
from unsafe abandoned wells. 

Some examples of the types of unsafe wells that may cause problems include: 

! Buried uncapped wells: contaminants may enter the well through 
the buried top of the casing, travel down the well casing, and 
enter the aquifer through the well screen and wall of the annulus; 

!	 Wells with cracked or corroded casing: surface water may enter 
the well; 
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!	 Improperly constructed wells: an unsealed or improperly sealed 
annular space around the outside of a well casing or between an 
inner and outer casing may serve as a channel for surface water to 
migrate into an aquifer and/or groundwater may be transferred from 
one aquifer to another; 

!	 Open hole wells in bedrock: may serve to interconnect aquifers in 
different formations; 

!	 Unplugged abandoned flowing artesian wells: this can result in 
loss of water, reduction of regional artesian head and localized 
surface flooding; and 

!	 Uncovered and unplugged abandoned wells with large inside 
diameter: these may represent a physical hazard to human beings 
and animals, as well as a disposal receptacle for contaminants, 
waste and debris. 

(4.6-2: See Standard References for Monitoring Wells, January 1991) 

4.6-3 Plugging the Well 

(4.6-3.1 through 4.6-3.3: See Standard References for Monitoring Wells, 
January 1991) 

4.6-3.4 Decommissioning Small Diameter Driven Wells (New Section) 

Small Diameter Driven Wells can be decommissioned by extracting the casing 
material or, if feasible, by in-place abandonment. If the SDDW needs to be 
extracted, extra care should be taken to ensure that the remaining hole is 
completely filled and sealed with grout. Plastic tubing may be used to pump 
grout into the hole as the SDDW is removed. 

If the SDDW is to be abandoned in-place, grout should be pumped into the drive 
rod or casing material to plug it. As with conventional well decommissioning, 
if the SDDW is removed, care must be taken to reduce the possibility of 
borehole collapse, voids, and contaminant migration through a preferential 
pathway. 

Abandonment of SDDWs should be conducted using general protocols outlined for 
conventional monitoring wells presented in Sections 4.6-2.1 through 4.6-3.3 in 
Standard References for Monitoring Wells , January 1991. 
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SECTION 6.2 SAMPLING TECHNIQUES (Revised) 

(6.2-1 through 6.2-3.4: See Standard References for Monitoring Wells, January 
1991) 

6.2-3.5 Sampling Techniques for SDDWs (New Section) 

6.2-3.5.1 Groundwater Sampling Methods and Equipment 

Groundwater samples can be collected at any desired depth in the aquifer 
through the screened interval of the SDDW as it is being advanced or 
withdrawn. SDDWs should be purged prior to sampling to reduce turbidity and 
obtain more representative samples of groundwater. SDDWs advanced to obtain 
samples at increasingly greater depths should be purged between sampling 
intervals to remove stagnant water in the well. 

There are generally two approaches used to obtain groundwater samples while 
advancing the SDDW (Figure 3.2-15). Groundwater samples can be obtained 
through slotted screen at the lead end of the SDDW or through a screened 
groundwater sampler with a retractable sleeve. Regardless of whether slotted 
screen or a screened retractable sleeve SDDWs are used, groundwater sampling 
can be accomplished using either a small diameter bailer, peristaltic pump, or 
an inertial pump system. Sampling with bailers and peristaltic pumps is 
discussed in Sections 6.2-3.1 and 6.2-3.3 of Standard References for 
Monitoring Wells, January 1991. 

Inertial pump techniques use a check valve assembly attached to the bottom of 
a tubing section that is lowered through the water column (Figure 6.2-3.1 in 
Standard References for Monitoring Wells , January 1991). When the tubing is 
pushed in a downward motion, water is allowed to enter into the check valve, 
pushing the ball up and away from the bottom of the check valve. When the 
tubing is moved in an upward motion, the ball is forced to the bottom of the 
check valve where it forms a water tight seal. In higher yielding formations, 
an oscillating up and down motion can be used to pump groundwater and sustain 
flow at the surface. In subsurface soil with low permeability, the inertial 
sampler can also be used as a bailer and retrieved to the surface to obtain 
the sample. Some advantages and disadvantages of the inertial tubing system 
are listed below. 

Advantages 

!	 Tubing and check valve assemblies are commercially available in 
various material types for any size SDDW. 

!	 Inertial sampler is easily assembled and used in the field. 

!	 Inertial sampler may be dedicated and stored inside a permanent 
SDDW for subsequent reuse eliminating the need for 
decontamination. 

!	 New or dedicated sampling equipment minimizes potential for cross-
contamination. 

Disadvantages 
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!	 Fine-grained sediment can clog the check valve assembly causing 
the ball to stick and reducing or eliminating flow. 

!	 Not economically feasible to reuse tubing. 

!	 In low yielding formations air can enter the tubing which may 
purge VOCs from groundwater. 

6.2-3.5.2 Soil Sampling Methods and Equipment 

For soil sampling applications, either an open tube or closed piston sampler 
is used at the lead end of the SDDW equipment. The open tube sampler is used 
in stable, compact or cohesive soils and the piston sampler is used in loose 
soil conditions. 

To obtain an open tube soil sample, a SDDW drive point or preprobe is driven 
to desired sampling depth and subsequently withdrawn. The drive point is 
removed and the open tube sampling device is attached to the drive rods. The 
drive rods are then reinserted into the existing hole to obtain a soil sample.
 Open tube sampling devices are typically used in compact soil which can be 
retained within the tube. Excessive penetration of the sampler under the 
weight of the rods may occur in very soft or loose materials and prevent 
accurate measurement of penetration depth. Excessive penetration may also 
disturb underlying material. Sample loss is possible upon retraction of the 
sample tube. 

Advantages 

!	 Simple to use. 

!	 Commonly available. 

!	 Easy to decontaminate sampler. 

!	 Short amount of time required for sampling. 

Disadvantages 

!	 Disturbed and intermixed soil materials from the bottom and sides 
of the borehole may enter the tube as it is lowered into position. 

!	 Total or partial sample recovery is difficult without a 
supplemental retention system. Catchers are available for some 
samplers. 

!	 Hydrostatic pressure may disturb the sample during penetration and 
interfere with collection of a complete sample. 

A closed piston sampler is typically used in areas where the subsurface soils 
are unstable and may collapse as the probe is withdrawn. The closed piston 
sampler is designed so that the piston tip of the sampler fits into the drive 
shoe of the SDDW equipment. The drive point or preprobe is driven to depth 
immediately above the desired sampling interval and then withdrawn. An open 
hole remains after withdrawal and the closed piston sampler is reinserted. 
Extension rods are inserted down the drive rods or casing to unlock the piston 
tip and lift it to the upper portion of the piston sampler. The sample barrel 
is then driven deeper into the soil while the piston point remains stationary. 
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The tight seal on the piston creates a vacuum which aids in sample retention 
(see Figure 3.2-17). 

Advantages 

!	 Sample device is sealed during installation preventing 
contaminated soil and water from entering and corrupting 
analytical results. 

!	 Reduced potential for sample disturbance in comparison to open 
tube sampling. 

!	 Improved sample recovery in unstable soils. 

!	 Application commonly available. 

Disadvantages 

!	 More mechanically complex than open tube sampling. 

!	 Piston requires maintenance of o-rings or leaks may result. 

!	 Requires more time to sample than open tube sampling. 

!	 More parts to decontaminate. 

6.2-3.5.3 Soil Gas Sampling Methods and Equipment 

SDDWs can be used for obtaining soil gas samples by advancing the SDDW into 
the vadose zone below the ground surface. Soil gas samples are obtained by 
creating an air-tight surface seal around the SDDW and applying a negative 
pressure or vacuum to promote movement of soil gas to the ground surface for 
sample collection. Four of the more common soil gas sampling methodologies 
are illustrated in Figure 3.2-18. These soil gas sampling tools include: an 
exposed screen sampler, an expendable tip sampler, a retractable tip sampler 
and a packer or cased system. 

When taking soil gas samples, the use of probe tips with a larger diameter 
than the SDDW rods is discouraged. Larger tips may increase the likelihood of 
"short circuiting," the mixing of surface air with the contaminated 
atmosphere, which could dilute soil gas contaminant concentrations. 

6.2-3.5.3.1 Exposed Screen Samplers 

The exposed screen sampler is the simplest form of soil gas sampling 
equipment. It consists of a drive point, a slotted intake assembly and drive 
rods. The drive point is attached to the lead end of the slotted intake 
assembly which is in turn connected to a series of drive rods. The device is 
driven to the desired sampling depth and a soil gas sample is collected 
through the slotted intake ports using negative pressure. The slotted intake 
ports allow the passage of soil gas into the drive rods for sample collection 
at the ground surface. 
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Advantages 

!	 Allows rapid sampling of multiple intervals. 

!	 Minimal equipment required. 

Disadvantages 

!	 Screen is exposed to contaminants as SDDW is advanced into the 
subsurface. 

!	 Screen may become smeared or clogged with fine grain soil during 
advancement. 

!	 Decontamination is require d after each use. 

!	 Soil gas may be collected from intervals other than the targeted 
zone if the rod joints are not air-tight. 

!	 Extraction of rods using a retrieval jack can be difficult and 
time consuming. 

6.2-3.5.3.2 Expendable Tip Samplers 

Expendable tip samplers use a steel or aluminum tip that is held in place by a 
tip holder as the soil gas assembly is advanced. Flexible tubing for sample 
collection runs the entire length of the drive rods and is attached to the 
tip. Slotted intake ports are found at the base of the tip. The assembly is 
driven into the ground until the desired sampling depth is reached. The drive 
rods are then retracted and the tip is separated from the tip holder, exposing 
the soil interval for sampling. Soil gas is drawn in through slotted intake 
ports at the base of the drive point and up through the flexible tubing. The 
tubing is typically 3/16-inch O.D. and is made of polyethylene, silicon or 
Teflon. 

If long-term monitoring is required, the well should be completed using 
conventional techniques. Specifically, a permeable packing material such as 
silica sand or glass beads is recommended to be set in the annular space 
around the intake ports of the expendable tip. A bentonite seal is set above 
the packing material to eliminate the potential for drawing air from intervals 
other than the targeted zone. The remaining annular space around the flexible 
tubing should be backfilled and compacted with native soil. A surface seal is 
also necessary for long-term monitoring. 

Advantages 

!	 Screened intake ports are protected while probe assembly is 
advanced, eliminating the potential for soil clogging. 

!	 When properly completed the likelihood of drawing air from areas 
other than the targeted interval is minimal. 

!	 Purging volume and sampling time are reduced. 

Disadvantages 
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! More equipment required. 

! More expensive. 

! More time consuming. 

6.2-3.5.3.3 Retractable Tip Samplers 

Retractable tip samplers are similar to expendable tip samplers except that 
the tip is attached to a screen which is held in the tip holder during 
advancement. As with the expendable tip sampler, the retractable sampler is 
advanced to the desired depth and the drive rod is retracted to expose the 
screen. Unlike the expendable tip assembly, soil gas samples are collected 
directly though the drive rods when a vacuum is applied. When sample 
collection is completed, the tip is retrieved along with the drive rods. 

Advantages 

!	 Retractable screen sampler is not exposed to soil during 
advancement, eliminating potential for soil clogging. 

!	 Easy sampling of sequential intervals. 

Disadvantages 

!	 Does not allow grouting of borehole during retraction. 

6.2-3.5.3.4 Cased Samplers 

Cased sampling devices for SDDWs are seldom used in Massachusetts. Cased 
samplers use an inflatable packing device to establish an air-tight seal 
within the well casing. The SDDW is driven to depth and the packing device is 
lowered into the casing for soil gas sampling. Flexible tubing runs down the 
casing, next to the inflatable packer, and protrudes past the end of the 
packing device. Soil gas samples are collected through the flexible tubing 
using a vacuum. 

Advantages 

!	 Results in less compaction of the soils 

!	 Enables multiple level sampling 

Disadvantages 

!	 Slower than exposed rod SDDW soil gas samplers. 
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MONITORING WELL LOG MW-

PROJECT NAME 
PROJECT NO. 
CONTRACTOR 
INSPECTOR 
CHECKED BY 

LOCATION 
STARTED/FINISHED 
DRILLER 
BORING 
DATE 

Ground 
Surface 

Casing stickup 
Riser pipe stickup 
Casing type and diameter 

Type of surface seal 

Depth to bottom of seal 
from ground surface 

Type of backfill 

Type of riser 
and diameter 

Depth to top of bentonite 
chip seal 
Depth to top of filter pack 
Depth to top of screen 

Type of screen 
and diameter 

Slot size 

Type of filter pack 

Depth to bottom of well 

Depth to bottom of filter pack 
Type of backfill 
Depth to bottom of boring 
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APPENDIX 7 

Site-Specific Health and Safety Plan 

CAPACCIO ENVIRONMENTAL ENGINEERING, INC. JUNE 2012 
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HEALTH AND SAFETY PLAN FORM Capaccio Environmental Engineering, Inc. ' 
PROJECf DOCUMENT#: I i 

I ' 
PROJECf# 011-04< 070PROJECT NAME _ccS-=itecc-=ln.=v.cest=igall=-o"n'---------- ! ' 

I 

JOBSITE ADDRESS 34 Mapte Street and 5 Technology Drive CLIE:-!T Waters Corporation I 
Milford,MA CLIE:-!T CO :-ITACf Roger Eydenburg i • 

CLIENTCONTACfPHONE# 508-482-3078 I 

() AMENDMEI';T TO E.XISTING APPROVED H&SP? 
()DATE EXISTING APPROVED H&SP _________ 

TYPE: Check as many as applicable OBJECTIVES OF FIELD WORK: 

Active (X) Landfill ( ) Unknown ( ) 

Drill soil borings, collect soil samples and install several monitoring wells 
!Inactive ( ) Uncontrolled ( ) Military ( ) 

I secure () Industrial ( ) Other (specifY) vacant resident 

!unsecure (X) Recovery ( ) Commercial (X) 

I 

! Enclosed space ( ) WeUField ( ) 

DESCRJPTION AND FEATCRES: J nclud.e principal operatio11S and unusualfeatures (containers, buildings, dikes, power lines, hills, slopes, river.<J,etc,) 

Operating Facility Pa.rld.ng Lot on 34 Maple Street Access road pavement at 5 Technology Drive. 

SURROUNDING POPULATION: ()Residential (X) Industrial ()Rural () Crban OTHER; 

Revised 8/97 Page 1 of 11 
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HEALTH AND SAFETY PLAN FORM Capaceio l!~nvironmental Engineering, IDe. 

• I 

THIS PAGE RESERVED FOR MAP (Show Exclusion, Contamination Reduction, and Support Zones. Indicate evacuation and re~scmJlypoints.) 

EXLCUSION ZONE: 10 FOOT RADIUS AROUND EACH DRJLL!NG LOCATION. 


CONTA'illNANT REDUCTION ZONE: NONE 


SUPPORT ZONE: AREA OUTSIDE OF EXCLUSION ZONE. 
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I 
Ii I

IHEALTH AND SAFETY PLAN FORM Capaccio EnvirQnmental Enginrng.l Inc. 

I I 
!HISTORY: Summarize beluw, Nature ofsite and include complaints from public, previous agency actions, known exposures or ilifuries, efc. 

!There are no known releases at the property. Subsurface investigation is to be perfonned to evaluate ifa release condition exists. 
I 

WASTE TYPES: (X l Liauid (X) Solid ()Sludge ()Gas Unknown ( ) Other specifY: 

WASTE CHARACTERISTICS: Check as many as applicable. 

( ) Corrosive ()Flammable ( ) Radioactive 

()Toxic (X) Volatile ()Reactive 

()Inert Gas ()Unknown ()Other, specify: 

WORK ZONES: Describe the Fxclusion, Contamination Reduction, and Support Zone 
in terms on-site personnel will recognize 

Exclusiun Zone = 10 foot radius around bore hole. 
Support Zone= area outside exclusion zone. 
Contaminant Reduction Zone= none. 

liAZARDS OF CONCER~: FACILITY'S DISPOSAL METHODS: Summarize belaw. 

() Heat Suess atta<:h guidelines (X) Noise Dump.'>ters 
() Cold Sttess attach guidelines ( ) Inorganic Chemicals 
( ) Explosive/Flammable (X) Organic Chemicals 
() Oxygen Deficient (X) Motorized Traffic 
() Radiological (X) Heavy Machinery 
( ) Biological (X) Slips, Trips, & Falls 
( ) Other - specify 
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' 
HEALTH AND SAFETY PLAN FORM 

HAZARDOUS MATERIAL SUMMARY: 

Capaccio Environmental Engineerirg, InC. . I 
Circle waste type and estimate anwunts by category. ' 

I 

CHEMICALS: SOLIDS: 
Amount/lJnits: Amount/Units: 

SLl:DGES: 
Amount/Units: 

SOLVENTS: 
Amount/Units: 

OILS: 
Amount!UnitJc 

OTHER: 
! 

Amount/Units: 

Acids Flyash 

Pickling Liquors !Milling/Mine Tailings 

Caustics 
:Asbestos 

Pesticides 

Dyes/Inks :Ferrous Smelter 

Cyanides 
I Non-Ferrous Smcltcc 

Phenols 
! 

Halogens !Metals 

PCBs 
. Other 

Metals ispecify: 

I 

Dioxins 

Other 

lso•cifv: 

Paints 

Pigments 

Metals Sludges 

POTWSiudge 

Aluminum 

Distillation Bottoms 

Other 
specif>•: 

llalogenated 
(chloro, bromo) 
Solvents 

Hydrocarbons 

Alcohols 

Ketones 

Esters 

Ethers 

Other 
specify: 

Oily Wastes 

Gasoline 

Diesel Oil 

Lubricants 

PCBs 

Polynuclear Aromatics 

~ 
~;Pecify No.2 

•"'-

Laboratory 

Phrumaceutical 

Hospital 

Radiofoglca1 

Municipal 

Construction 

Munitions 

Other 
specify: 

OVERALL HAZARD EVALUATION: 

JUSTIFICATION: 

()High ()Medium OLow (X) Unknown (Where tasks Jwve different hazards, evaluate each) 

FIRE/EXPLOSION POTEI"TIAL: () High ()Medium (X) Low () UnknOW!l 
BACKGROUND REvlEW: (X) Complete () Incomplete 

! 
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' HEALTH AND SAFETY PLAN FORM Capa<:cio Environmntal Enginicring~ Inc. 
I1 r 

HIGHEST 

OBSERVED 


CONCENTRATfON PELffLV IDLH WARll!lNG I PJOTO 

KNOW:'< (specify units ppm or mfllm3 ppmormg/m3 CONCENTRATfON SYMPTOMS/EFFECTS IONIZATION 


CONTAMINANTS andm<dia) lsvecifll) (sf)(Jcifv) fin vomi OF ACUTE EXPOSURE POTENTfAL 


Petroleum distillates X one 500ppm 10,000 ppm 250 ppm diz., drous, naus. ;;A 

Benzene None !Oppm 5ppm irr e/e/n~ headache 9.25 

Toluene None 200ppm 2000ppm 100 ppm diz, headache S.82 

Xylenes None 100ppm 1000 ppm 50 ppm diz; irr e/e/n 8.56 

Ethylbenzene None lOOppm 2000ppm 50 ppm diz; irr e/e/n 8.76 

Acetone None 1,000 ppm 2,500 ppm 500 pm irr e/e/n; headache 9.69 

Methanol None 200 ppm 6,000ppm 100 ppm irr eleln; headache 10.6-11.7 

Acetonitrile None 40ppm 500 ppm 20ppm irr e/e/n; headache 12.2 

Methylene Chloride None 25ppm 2,300 ppm 12.5ppm irr e/e/n; headache 11.32 

TCA None 350ppm 700 ppm 175 ppm diz, headache, dizziness II 

NA =Not Available NE =None Established U=Unknown 

S =Soil SW~Swfaee Water r~ Tailings W= Waste TK~Tanks SD =Sediment 

A~Air GW =Ground Water SL~Sludae D=Drumo L~U.,oons OFF ~ Off,Site 
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•IHEAUTI AND~"""' ' n.,,n FORM ..•,Inc. 

ITASK DESCRil'TIONISPECIFIC TECHNIQI:EISITE LOCATI0:-.1 

~~w. ... "' Type Primary 

It ( .) ABC~ A B C D 
lnnllinv soil sampling 

"· t l'>it A• :::1 • ....._,. • 

2 Intrusive A B C D A B C D Hi Med Low 

T:vl< 

• 
3 Intrusive A B C D A B C D Hi Med ~w 

Bxit Area 

4 Intrusive A B C D A B C D Hi Med Low 

Exit Area 
15 A B C D A B C D Hi Med Low 

u. '"'' Exit Area 

16 ABC D A B C D Hi Med Low 
. 

Exit Area 

AND RESPONSIBILITIES 

NAME F1RM m• On Site? 

Dawn Horter Pro'ect Man!U!er 1·2·3·4 

Josh Fawson Site Health & Safetv 1-2-3-4 

Driller 1·2·3-4 

1-2-3-4 

1-2-3-1 

1-2-3-4 
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HEALTH AND SAFETY PLAN FORM 	 Capaccio Environmental Engineerinj' Inc.l 

PROTECTIVE EQUIPMENT: Svecifv bv task. Indicate tvoe and/or material, as necessarv. Grouo tasks ifoossible. Use coDies ofthis sheet ifneeded. I I 

BLOCK A 
Ol 

' CXl 

Q).... ' "0 

-= 
co ' 'i5 

0 
' ::;;
"' ' ' 

0... 

' (.)"' 

' 

' ' 
N []) 

' ' ' 
~ <{ 

cii .:..; 
~ w 
U) >w~ ...J 

0 
~ 

' 

BLOCKC 

Ol 

' 
CXl 

' .... 
' co 

"' 
' 

' 
" 
"' 
' 

' 
N 

' 
~ 

cii 
~ 
U) 

~ 
0 
~ 

' 

Respiratory: (X) Not needed 

( ) SCBA, Airline: 

()APR: 

( ) Cartridge: 

( ) Escape Mask: 

( ) Other: 


Head and Eye: ( ) Not needed 
(X) Safety Glasses: 
( ) Face Shield: 
( ) Goggles: 
(X ) Hard Hat: 
( ) Other: 

Boots: ( ) Not needed 
(X) Steel-Toe ( ) Steel Sharik 
( ) Rubber ( ) Leather 
( ) Overboots: 

Respiratory: ( ) Not needed 

( ) SCBA, Airline: 

( ) APR: 

( ) Cartridge: 

( ) Escape Mask: 

( ) Other: 


Head and Eye: ( ) Not needed 

( ) Safety Glasses: 

( ) Face Shield: 

( ) Goggles: 

( ) Hard Hat: 

( ) Other: 


Boots: ( ) Not needed 

( ) Steel· Toe ( ) Steel Shank 

( ) Rubber ( ) Leather 

( ) Overboots: 


Prot. Clothing: ( ) Not needed 
( ) Encapsulated Suit: 
( ) Splash Suit 
( ) Apron: 
( ) Tyvek Coverall 
( ) Saranex Coverall 
( ) Cloth Coverall: 
(X) Other: work clothes 

Gloves: ( ) Not needed 
(X) Undergloves: 
( ) Gloves: 
( ) Overgloves: 
() Workgloves: 

Other: specify below 
(): 

Prot. Clothing: ( ) Not needed 

( ) Encapsulated Suit: 

( ) Splash Suit 

( ) Apron: 

( ) Tyvek Coverall 

( ) Saranex Coverall 

( ) Cloth Coverall: 

( ) Other: 


Gloves: ( ) Not needed 

( ) Undergloves: 

( ) Gloves: 

( ) Overgloves: 


Other: specifY below 


BLOCKB 
Ol 

CXl 

.... ' 
' co 

"' 
' 

... ' 
"' 
' 

' 
N 

' 
~ 

cii 
~ 
U) 

~ 
0 
~ 

' 

BLOCKD 
Ol 

' 
CXl 

.... 	' 

' co 
' 
"' ... ' 
"' 
' 

' N 

' 
~ 

iJj 
~ 
U) 

~ 
0 
~ 

' 

Respiratory: ( ) Not needed 
( ) SCBA, Airline: 
( ) APR: 
( ) Cartridge: 
( ) Escape Mask: 
( ) Other: 

Head and Eye: ( ) Not needed 

( ) Safety Glasses: 

( ) Face Shield: 

( ) Goggles: 

( ) Hard Hat: 

( ) Other: 


Boots: ( ) Not needed 

( ) Steel-Toe ( ) Steel Sharik 

( ) Rubber ( ) Leather 

( ) Overboots: 


Respiratory: ( ) Not needed 

( ) SCBA, Airline: 

( ) APR: 

( ) Cartridgeo 

( ) Escape Mask 

( ) Other: 


Head and Eye: ( ) Not needed 

( ) Safety Glasses: 

( ) Face Shield: 

( ) Goggles: 

( ) Hard Hat: 

( ) Other: 


Boots: ( ) Not needed 

( ) Steel-Toe ( ) Steel Sharik 

( ) Rubber ( ) Leather 

( ) Overboots: 


j 
I I 

Prot. Clothing: ( ) "!ot needed 
( ) Encapsulated Suit: I 

( ) Splash Suit 
( ) Apron: 
( ) Tyvek Coverall 1 

1 

( ) Saranex Covera I 

( ) Cloth Coverall: I ! 

( ) Other: . o 

I 
Gloves: ( ) Not needed 
( ) Undergloves: ! 

( ) Gloves: I ' 

( ) Overgloves: 
' 

Other: specifY belmV: 

EXIT AREA*** 

Prot. Clothing: ( ) ~ot needed 
( ) Encapsulated Su~t: 
( ) Splash Suit 
( ) Apron: 
( ) Tyvek Coverall , 
( ) Saranex Coverall 
( ) Cloth Coverall: 
( ) Other: 

' 

Gloves: ( ) Not needed 
( ) Undergloves: ' 

( ) Gloves: 
( ) Overgloves: ' 

Other: specifY belm'-i 
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HEALTH AND SAFETY PLAN FORM Capaccio Environmental Engineering, Inc. 

I 

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets ifneeded. I I 

INSTRUMENT TASK ACTION GUIDELINES 

Combustible 
Gas Indicator 1-2-3-4-5-6-7-8 

0-10%LEL 
10-25% LEL 
>25%LEL 
21.0%02 

<21.0% 02 
<19.5% 02 

No explosion hazard 
Potential explosion hazard; notify SHSC 
Explosion hazard: interrupt task/evacuate 
Oxygen normal 
Oxygen deficient; notify SHSC 
Interrupt task/evacuate 

Radiation 
Survev Meter 1-2-3-4-5-6-7-8 

3 x Background: 
>2mR/hr: 

NotifyHSM 
Establish REZ 

Photoionization 
Detector 

10.6_ev Lamp 
Type 

!-2-3-4-5-6-7-8 
Specify: 
Exit area when total VOCs in breathing zone equals or 
exceeds 5 ppm. 

Flame Ionization 
Detector 
Tvoe 

1-2-3-4-5-6-7-8 
SpecifY: 

Detector Tubes/ 
Monitox 
Type 
Tvoe 

1-2-3-4-5-6-7-8 
Specify: 

Respirable 
Dust Monitor 
Type 
Tvoe 

1-2-3-4-5-6-7-8 
Specify: 

Other 
Specify: 1-2-3-4-5-6-7-8 

SpecifY: 

COMMENTS (When and how will vou use thelmoni)or? 
' 

(X ) Not Neect¢ct 
I 
I 

(X ) Not Needed 

( ) Not Needed 
During drilling 

(X) Not Needed 

(X) Not Needed 

(X ) Not Nee~ed 

Revised 8/97 Page 8 of 11 



HEALTH AND SAFETY PLAN FORM Capaccio Environmental Engineerifg,·Iur. 

DECONTAMINATION PROCEDURES i I 

ATTACH SITE MAP INDICATING EXCLUSION, DECONTAMINATION AND SUPPORT ZONES I I 

Personnel Decontamination Sampling Equipment Decontamination Heavy Equipment DecontaminatioJ 
Summarize below or attach diagram; Summarize below or attach diagram; Summarize below or attach diagram; I 

Gloves, paper towels, soap and water etc. Dispose of samPling tubes in trash Steam clean drilling equipment as nerssl 

i 

! 

( ) Not Needed( ) Not Needed ( ) Not Needed 

Containment and Disposal Method 1Containment and Disposal Method Containment and Disposal Method 

Wash water can be discharged to groJnd. Wash water can be discharged to ground Dispose of in regular trash 

' 
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I 

HEALTH AND SAFETY PLAN FORM Capaccio Environmental Enginerng, r•· 
CONTINGENCY PLANS: Summarize below EMERGENCYCONTACTS NAME I ~HONE 

I 

EXIT AREA IF TOTAL VOCs IN BREATHING ZONE EXCEEDS 5 PPM Project Manager D, Horter 508 970 0033 
(ACTION LEVEL FOR BENZENE). CONTACT PROJECT MANAGER Site Safety Coordinator J. Pawson 508 970 0033 

Client Contact Roger Eydenburg 508482-3078 
Other (specify) 

FOR FACILITY EVACUATIONS, STOP WORK AND EXIT SITE. MEET Environmental Agency 
AT MAPLE STREET State Spill Number DEP 1 888-304·1133 

Fire Department Milford 911 
Police Department Milford 911 
State Police 
Health Department 
Poison Control Center 1 800 682 9211 

MEDICAL EMERGENCY PHONE 
Hospital Name: Milford Whitinsville Regional 508473-6663 
Hospital Address: 14 Propspect Street, Milford 
Name ofContact at Hospital: 
Name of24-Hour Ambulance: 
Route to Hospital: See Attached 

HEALTH AND SAFETY PLAN APPROVALS 

Distance to Hospital 4 miles Prepared by D. Horter Date 6/18/2012 

Attach map with route to hospital Aooroved bv Date 
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HEALTH AND SAFETY PIAN SIGNATGRE FORM 

INSTRUCTIONS: Freid personnel are required to receive a copy of the fine! health and safety plan (HSP), and to 
read. understand, and agree to the provisions of the plan, The Project Manager (PM) is responsible to distribute the HSP 
to personnel as they are assigned to the proje<:t. Personnel are required to sign this form indicating receipt of the HSP. 
The original of this form is maintained by the PM, and becomes part ofthe permanent project files. 

SITE NAME: Waters Corporation 

LOCATION: Milford !!.:!A 

Jhave received a copy, read, understood. and agree to comply with the provisions of the above referen~d HSP fur v..'Ork 
activities on this project 

PRINTED l'iAME SIGNATURE DATE 

Revised 8/97 Page 11 of11 
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USEOFTERMS 

Equipment blank: The equipment blank shall include the pump and the pump's tubing. If tubing 
is dedicated to the well, the equipment blank needs only to include the pump in subsequent 
sampling rounds. If the pump and tubing are dedicated to the well, the equipment blank is 
collected prior to its placement in the well. If the pump and tubing will be used to sample 
multiple wells, the equipment blank is normally collected after sampling from contaminated 
wells and not after background wells. 

Field duplicates: Field duplicates are collected to determine precision of the sampling procedure. 
For this procedure, collect duplicate for each analyte group in consecutive order (VOC original, 
VOC duplicate, SVOC original, SVOC duplicate, etc.). 

Indicator field parameters: This SOP uses field measurements of turbidity, dissolved oxygen, 
specific conductance, temperature, pH, and oxidationfreduction potential (ORP) as indicators of 
when purging operations are sufficient and sample collection may begin. 

Matrix Spike/Matrix Spike Duplicates: Used by the laboratory in its quality assurance program. 
Consult the laboratory for the sample volume to be collected. 

Poteniometric Surface: The level to which water rises in a tightly cased well constructed in a 
confined aquifer. In an unconfined aquifer, the potentiometric surface is the water table. 

QAPP: Quality Assurance Project Plan 

SAP: Sampling and Analysis Plan 

SOP: Standard operating procedure 

Stabilization: A condition that is achieved when all indicator field parameter measurements are 
sufficiently stable (as described in the "Monitoring Indicator Field Parameters" section) to allow 
sample collection to begin. 

Temperature blank: A temperature blank is added to each sample cooler. The blank is 
measured upon receipt at the laboratory to assess whether the samples were properly cooled 
during transit. 

Trip blank (VOCs): Trip blank is a sample of analyte-free water taken to the sampling site and 
returned to the laboratory. The trip blanks (one pair) are added to each sample c_ooler that 
contains VOC samples. 
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SCOPE& APPLICATION 

The goal of this groundwater sampling procedure is to collect water samples that reflect the 
total mobile organic and inorganic loads (dissolved and colloidal sized fractions) · 
transported through the subsurface under ambient flow conditions, with minimal physical 
and chemical alterations from sampling operations. This standard operating procedure 
(SOP) for collecting groundwater samples will help ensure that the project's data quality 
objectives (DQOs) are met under certain low-flow conditions. 

The SOP emphasizes the need to minimize hydraulic stress at the well-aquifer interface by 
maintaining low water-level drawdowns, and by using low pumping rates during purging 
and sampling operations. Indicator field parameters (e.g., dissolved oxygen, pH, etc.) are 
monitored during purging in order to determine when sample collection may begin. 
Samples properly collected using this SOP are suitable for analysis of groundwater 
contaminants (volatile and semi-volatile organic analytes, dissolved gases, pesticides, 
PCBs, metals and other inorganics), or naturally occurring analytes. This SOP is based on 
Puls, and Barcelona (1996). 

This procedure is designed for monitoring wells with an inside diameter (1.5-inches or 
greater) that can accommodate a positive lift pump with a screen length or open interval 
ten feet or less and with a water level above the top of the screen or open interval 
(Hereafter, the "screen or open interval" will be referred to only as "screen interval"). This 
SOP is :n,ot applicable to other well-sampling conditions. 

While the use of dedicated sampling equipment is not mandatory, dedicated pumps and 
tubing dm reduce sampling costs significantly by streamlining sampling activities and 
thereby reducing the overall field costs. 

The goal of this procedure is to emphasize the need for consistency in deploying and 
operating equipment while purging and sampling monitoring wells during each sampling 
event. This will help to minimize sampling variability. 

I 

This procedure describes a general framework for groundwater sampling. Other site 
specific information (hydrogeological context, conceptual site model (CSM), DQOs, etc.) 
coupled with systematic planning must be added to the procedure in order to develop an 
appropriate site specific SAP/QAPP. In addition, the site specific SAP/QAPP must 
identify the specific equipment that will be used to collect the groundwater samples. 

This pro~edure does not address the collection of water or free product samples from wells 
containing free phase LNAPLs and/or DNAPLs (light or dense non-aqueous phase 
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liquids). For this type of situation, the reader may wish to check: Cohen, and Mercer 
(1993) or other pertinent documents. 

This SOP is to be used when collecting groundwater samples from monitoring wells at all 
Superfund, Federal Facility and RCRA sites in Region 1 under the conditions described 
herein. Request for modification of this SOP, in order to better address specific situations 
at individual wells, must include adequate technical justification for proposed changes. All 
changes and modifications must be approved and included in a revised SAP/QAPP before 
implementation in field. 

BACKGROUND FOR IMPLEMENTATION 

It is expected that the monitoring well screen has been properly located (both laterally and 
vertically) to intercept existing contaminant plume(s) or along flow paths of potential 
contaminant migration. Problems with inappropriate monitoring well placement or 
faulty/improper well installation cannot be overcome by even the best water sampling 
procedures. This SOP presumes that the analytes of interest are moving (or will potentially 
move) primarily through the more permeable zones intercepted by the screen interval. 

Proper well construction, development, and operation and maintenance cannot be 
overemphasized. 'I.'he use of installation techniques that are appropriate to the 
hydrogeologic setting of the site often prevent "problem well" situations from occurring. 
During well development, or redevelopment, tests should be conducted to determine the 
hydraulic characteristics of the monitoring well. The data can then be used to set the 
purging/sampling rate, and provide a baseline for evaluating changes in well performance 
and the potential need for well rehabilitation. Note: if this installation data or well history 
(construction and sampling) is not available or discoverable, for all wells to be sampled, 
efforts to build a sampling history should commence with the next sampling event. 

The pump intake should be located within the screen interval and at a depth that will 
remain under water at all times. It is recommended that the intake depth and pumping rate 
remain the same for all sampling events. The mid-point or the lowest historical midpoint of 
the saturated screen length is often used as the location of the pump intake. For new wells, 
or for wells without pump intake depth information, the site's SAP/QAPP must provide 
clear reasons and instructions on how the pump intake depth(s) will be selected, and 
reason( s) for the depth( s) selected. If the depths to top and bottom of the well screen are 
not known, the SAP/QAPP will need to describe how the sampling depth will be 
determined and how the data can be used. 

Stabilization of indicator field parameters is used to indicate that conditions are suitable for 
sampling to begin. Achievement of turbidity levels ofless than 5 NTU, and stable 
drawdowns ofless than 0.3 feet, while desirable, are not mandatory. Sample collection 
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niay still take place provided the indicator field parameter criteria in this procedure are 
met. If after 2 hours ofpurging indicator field parameters have not stabilized, one of three 
optional courses of action may be taken: a) continue purging until stabilization is 
achieved, b) discontinue purging, do not collect any samples, and record in log book that 
stabilization could not be achieved (documentation must describe attempts to achieve 
stabilization), c) discontinue purging, collect samples and provide full explanation of 
attempts to achieve stabilization (note: there is a risk that the analytical data obtained, 
especially metals and strongly hydrophobic organic analytes, may reflect a sampling bias 
and therefore, the data may not meet the data quality objectives of the sampling event). 

It is recommended that low-flow sampling be conducted when the air temperature is above 
32°F (0°C). Ifthe procedure is used below 32°F, special precautions will need to be taken 
to prevent the groundwater from freezing in the equipment. Because sampling during 
freezing temperatures may adversely impact the data quality objectives, the need for water 
sample collection during months when these conditions are likely to occur should be 
evaluated during site planning and special sampling measures may need to be developed. 
Ice formation in the flow-through-cell will cause the monitoring probes to act erratically. 
A transparent flow-through-cell needs to be used to observe if ice is forming in the cell. If 
ice starts to form on the other pieces of the sampling equipment, additional problems may. 
occur. 

HEALTH & SAFETY 

When wprking on-site, comply with all applicable OSHA requirements and the site's 
healthls~fety procedures. All proper personal protection clothing and equipment are to be 
worn. Some samples may contain biological and chemical hazards. These samples should 
be handled with suitable protection to skin, eyes, etc. 

CAUTIONS 

The following cautions need to be considered when planning to collect groundwater 
samples when the below conditions occur. 

If the groundwater degasses during purging of the monitoring well, dissolved gases and 
VOCs will be lost. When this happens, the groundwater data for dissolved gases (e.g., 
methane~ ethene, ethane, dissolved oxygen, etc.) and VOCs will need to be qualified. 
Some conditions that can promote degassing are the use of a vacuum pump (e.g., peristaltic 
pumps), changes in aperture along the sampling tubing, and squeezing/pinching the 
pump's tubing which results in a pressure change. 

When cqllecting the samples for dissolved gases and VOCs analyses, avoid aerating the 
groundwater in the pump's tubing. This can cause loss of the dissolved gases and VOCs in 
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the groundwater. Having the pump's tubing completely filled prior to sampling will avoid 
this problem when using a centrifugal pump or peristaltic pump. 

Direct sun light and hot ambient air temperatures may cause the groundwater in the tubing 
and flow-through-cell to heat up. This may cause the groundwater to degas which'will 
result in loss ofVOCs and dissolved gases. When sampling under these conditions, the 
sampler will need to shade the equipment from the sunlight (e.g., umbrella, tent, etc.). If 
possible, sampling on hot days, or during the hottest time of the day, should be avoided. 
The tubing exiting the monitoring well should be kept as short as possible to avoid the sun 
light or ambient air from heating up the groundwater. 

Thermal currents in the monitoring well may cause vertical mixing of water in the well 
bore. When the air temperature is colder than the groundwater temperature, it can cool the 
top of the water column. Colder water which is denser than warm water sinks to the 
bottom of the well and the warmer water at the bottom of the well rises, setting up a 
convention cell. "During low-flow sampling, the pumped water may be a mixture of 
convecting water from within the well casing and aquifer water moving inward through the 
screen. This mixing of water during low-flow sampling can substantially increase 
equilibration times, can cause false stabilization of indicator parameters, can give false 
indication of redox state, and can provide biological data that are not representative of the 
aquifer conditions" (Vroblesky 2007). · 

Failure to calibrate or perform proper maintenance on the sampling equipment and 
measurement instruments (e.g., dissolved oxygen meter, etc.) can result in faulty data 
being collected. 

Interferences may result from using contaminated equipment, cleaning materials, sample 
containers, or uncontrolled ambient/surrounding air conditions (e.g., truck/vehicle exhaust 
nearby). 

Cross contamination problems can be eliminated or minimized through the use of 
dedicated sampling equipment and/or proper planning to avoid ambient air interferences. 
Note that the use of dedicated sampling equipment can also significantly reduce the time 
needed to complete each sampling event, will promote consistency in the sampling, and 
may reduce sampling bias by having the pump's intake at a constant depth. 

Clean and decontaminate all sampling equipment prior to use. All sampling equipment 
needs to be routinely checked to be free from contaminants and equipment blanks collected 
to ensure that the equipment is free of contaminants. Check the previous equipment blank 
data for the site (if they exist) to determine if the previous cleaning procedure removed the 
contaminants. If contaminants were detected and they are a concern, then a more vigorous 
cleaning procedure will be needed. 
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PERSONNEL QUALIFICATIONS 

All field samplers working at sites containing hazardous waste must meet the requirements 
of the OSHA regulations. OSHA regulations may require the sampler to take the 40 hour 
OSHA health and safety training course and a refresher course prior to engaging in any 
field activities, depending upon the site and field conditions. 

The field samplers must be trained prior to the use of the sampling equipment, field 
instruments, and procedures. Training is to be conducted by an experienced sampler 
before initiating any sampling procedure. 

The entire sampling team needs to read, and be familiar with, the site Health and Safety 
Plan, all relevant SOPs, and SAP/QAPP (and the most recent amendments) before going 
onsite for the sampling event. It is recommended that the field sampling leader attest to the 
understanding of these site documents and that it is recorded. 

EQUIPMENT AND SUPPLIES 

A. Informational materials for sampling event 

A copy of the current Health and Safety Plan, SAP/QAPP, monitoring well construction 
data, location map(s), field data from last sampling event, manuals for sampling, and the 
monitoring instruments' operation, maintenance, and calibration manuals should be 
brought to the site. 

B. Well keys. 

C. Extraction device 

Adjustable rate, submersible pumps (e.g., centrifugal, bladder, etc.) which are constructed 
of stainless steel or Teflon are preferred. Note: if extraction devices constructed of other 
materials are to be used, adequate information must be provided to show that the 
substituted materials do not leach contaminants nor cause interferences to the analytical_ 
procedures to be used. Acceptance of these materials must be obtained before the 
sampling event. 
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If bladder pumps are selected for the collection ofVOCs and dissolved ga~es, the pump 

setting should be set so that one pulse will deliver a water volume that is sufficient to 

fill a 40 mL VOC vial. This is not mandatory, but is considered a "best practice". For the 

proper operation, the bladder pump will need a minimum amount of water above the 

pump; consult the manufacturer for the recommended submergence. The pump's 

recommended submergence value should be determined during the planning stage, since it 

may influence well construction and placement of dedicated pumps where water-level 

fluctuations are significant. · 


Adjustable rate, peristaltic pumps (suction) are to be used with caution when collecting 

samples for VOCs and dissolved gases (e.g., methane, carbon dioxide, etc.) analyses. 

Additional information on the use ofperistaltic pumps can be found in Appendix A. 

If peristaltic pumps are used, the inside diameter of the rotor head tubing needs to match 

the inside diameter of the tubing installed in the monitoring well. 


Inertial pumping devices (motor driven or manual) are not recommended. These devices 

frequently cause greater disturbance during purging and sampling, and are less easily 

controlled than submersible pumps (potentially increasing turbidity and sampling 

variability, etc.). This can lead to sampling results that are adversely affected by purging 

and sampling operations, and a higher degree ofdata variability. 


D. Tubing 

Teflon or Teflon-lined polyethylene tubing are preferred when sampling is to include 
VOCs, SVOCs, pesticides, PCBs and inorganics. Note: if tubing constructed of other 
materials is to be used, adequate information must be provided to show that the substituted 
materials do not leach contaminants nor cause interferences to the analytical procedures to 
be used. Acceptance of these materials must be obtained before the sampling event. 

PVC, polypropylene or polyethylene tubing may be used when collecting samples for 
me~al and other inorganics analyses. 

The use of 1/4 inch or 3/8 inch (inside diameter) tubing is recommended. This will help 
ensure that the tubing remains liquid filled when operating at very low pumping rates when 
using centrifugal and peristaltic pumps. 

Silastic tubing should be used for the section around the rotor head of a peristaltic pump. 
It should be less than a foot in length. The inside diameter of the tubing used at the pump 
rotor head must be the same as the inside diameter of tubing placed in the well. A tubing 
connector is used to connect the pump rotor head tubing to the well tubing. Alternatively, 
the two pieces of tubing can be connected to each other by placing the one end of the 
tubing inside the end of the other tubing. The tubing must not be reused. 
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E. The water level measuring device 

Electronic "tape", pressure transducer, water level sounder/level indicator, etc. should be 
capable of measuring to 0.01 foot accuracy. Recording pressure transducers, mounted _ . 
above the pump, are especially helpful in tracking water levels during pumping operations, 
but their. use must include check measurements with a water level "tape" at the start and 
end of each sampling event. 

F. Flow measurement supplies 

Graduated cylinder (size according to flow rate) and stopwatch usually will suffice. 

Large graduated bucket used to record total water purged from the well. 

G. Interface probe 

To be used to check on the presence of free phase liquids (LNAPL, or DNAPL) before 
purging begins (as needed). 

H. Power source (generator, nitrogen tank, battery, etc.) 

When a gasoline generator is used, locate it downwind and at least 30 feet from the well so 
that the exhaust fumes do not contaminate samples. 

I. Indicator field parameter monitoring instruments 

Use of a multi-parameter instrument capable of measuring pH, oxidation/reduction 
potential (ORP), dissolved oxygen (DO), specific conductance, temperature, and coupled 
with a flow-through-cell is required when measuring all indicator field parameters, except 
turbidity. Turbidity is collected using a separate instrument. Record equipment/instrument 
identification (manufacturer, and model number). 

Transparent, small volume flow-through-cells (e.g., 250 mLs or less) are preferred. This 
allows observation of air bubbles and sediment buildup in the cell, which can interfere with 
the operation of the monitoring instrument probes, to be easily detected. A small volume 
cell facilitates rapid turnover of water in the cell between measurements of the indicator 
field parameters. 
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It is recommended to use a flow-through-cell and monitoring probes from the same 
manufacturer and model to avoid incompatibility between the probes and flow-through
cell. 

Turbidity samples are collected before the flow-through-cell. A "T" connector coupled 
with a valve is connected between the pump's tubing and flow-through-cell. When a 
turbidity measurement is required, the valve is opened to allow the groundwater to flow 
into a container. The valve is closed and the container sample is then placed in the 
turbidimeter. 

Standards are necessary to perform field calibration of instruments. A minimum of two 
standards are needed to bracket the instrument measurement range for all parameters 
except ORP which use a Zobell solution as a standard. For dissolved oxygen, a wet 
sponge used for the 100% saturation and a zero dissolved oxygen solution are used for the 
calibration. · 

Barometer (used in the calibration of the Dissolved Oxygen probe) and the conversion 
formula to convert the barometric pressure into the units ofmeasure used by the Dissolved 
Oxygen meter are needed. 

J. Decontamination supplies 

Includes (for example) non-phosphate detergent, distilled/deionized water, isopropyl 
alcohol, etc. 

K. 'Record keeping supplies 

Logbook(s), well purging forms, chain-of-custody forms, field instrument calibration 
forms, etc. 

L. Sample bottles 

M. Sample preservation supplies (as required by the analytical methods) 

N. Sample tags or labels 

0. PID or FID instrument 

If appropriate, to detect VOCs for health and safety purposes, and provide qualitative field 
evaluations. 
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P. Miscellaneous Equipment 

Equipment to keep the sampling apparatus shaded in the summer (e.g., umbrella) and from 
freezing in the winter. If the pump's tubing is allowed to heat up in the warm weather, the 
cold groundwater may degas as it is warmed in the tubing. · 

EQUIPMENT/INSTRUMENT CALIBRATION 

Prior to the sampling event, perform maintenance checks on the equipment and 
instruments according to the manufacturer's manual and/or applicable SOP. This will 
ensure that the equipment/instruments are working properly before they are used in the 
field. 

Prior to sampling, the monitoring instruments must be calibrated and the calibration 
documented. The instruments are calibrated using U.S Environmental Protection Agency 
Region 1 Calibration ofField Instruments (temperature, pH, dissolved oxygen, 
conductivity/specific conductance, oxidation/reduction [ 0 RPJ, and turbidity), January 19, 
2010, or latest version or from one of the methods listed in 40CFR136, 40CFR141 and 
SW-846. 

The instruments shall be calibrated at the beginning of each day. If the field measurement 
falls outside the calibration range, the instrument must be re-calibrated so that all 
measurements fall within the calibration range. At the end of each day, a calibration check 
is performed to verify that instruments remained in calibration throughout the day. This 
check is performed while the instrument is in measurement mode, not calibration mode. If 
the field instruments are being used to monitor the natural attenuation parameters, then a 
calibration check at mid-day is highly recommended to ensure that the instruments did not 
drift out of calibration. Note: during the day if the instrument reads zero or a negative 
number for dissolved oxygen, pH, specific conductance, or turbidity (negative value only), 
this indicates that the instrument drifted out of calibration or the instrument is 
malfunctioning. If this situation occurs the data from this instrument will need to be 
qualified or rejected. 

PRELIMINARY SITE ACTIVITIES (as applicable) 

Check the well for security (damage, evidence of tampering, missing lock, etc.) and record 
pertinent observations (include photograph as warranted). 

If needed lay out sheet of clean polyethylene for monitoring and sampling equipment, 
unless equipment is elevated above the ground (e.g., on a table, etc.). 
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Remove well cap and if appropriate measure VOCs at the rim of the well with a PID or 
FID instrument and record reading in field logbook or on the well purge form. 

If the well casing does not have an established reference point (usually a V-cut or indelible 
mark in the well casing), make one. Describe its location and record the date of the mark 
in the logbook (consider a photographic record as well). All water level measurements 
must be recorded relative to this reference point (and the altitude of this point should be 
determined using techniques that are appropriate to site's DQOs. 

If water-table or potentiometric surface map(s) are to be constructed for the sampling 
event, perform synoptic water level measurement round (in the shortest possible time) 
before any purging and sampling activities begin. If possible, measure water level depth 
(to 0.01 ft.) and total well depth (to 0.1 ft.) the day before sampling begins, in order to 
allow for re-settlement of any particulates in the water column. This is especially 
important for those wells that have not been recently sampled because sediment buildup in 
the well may require the well to be redeveloped. If measurement of total well depth is not 
made the day before, it should be measured after sampling of the well is complete. All 
measurements must be taken from the established referenced point. Care should be taken 
to minimize water column disturbance. 

Check newly constructed wells for the presence of LNAPLs or DNAPLs before the initial 
sampling round. If none are encountered, subsequent check measurements with an 
interface probe may not be necessary unless analytical data or field analysis signal a 
worsening situation. This SOP cannot be used in the presence of LNAPLs or DNAPLs. If 
NAPLs are present, the project team must decide upon an alternate sampling method. All 
project modifications must be approved and documented prior to implementation. 

If available check intake depth and drawdown information from previous sampling 
event(s) for each well. Duplicate, to the extent practicable, the intake depth and extraction 
rate (use final pump dial setting information) from previous event(s). If changes are made 
in the intake depth or extraction rate(s) used during previous sampling event(s), for either 
portable or dedicated extraction devices, record new values, and explain reasons for the 
changes in the field logbook. 

PURGING AND SAMPLING PROCEDURE 

Purging and sampling wells in order of increasing chemical concentrations (known or 
anticipated) are preferred. 

The use of dedicated pumps is recommended to minimize artificial mobilization and 
entrainment of particulates each time the well is sampled. Note that the use of dedicated 
sampling equipment can also significantly reduce the time needed to complete each 
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sampling event, will promote consistency in the sampling, and may reduce sampling bias 

by having the pump's intake at a constant depth. 

A. Initial Water Level 

Measure the water level in the well before installing the pump if a non-dedicated pump is 

being used. The initial water level is recorded on the purge form ~r in the field logbook. 


B. Install Pump 

Lower pump, safety cable, tubing and electrical lines slowly (to minimize disturbance) into 
the well to the appropriate depth (may not be the mid-point of the screen/open interval). 
The Sampling and Analysis Plan/Quality Assurance Project Plan should specify the 
sampling depth (used previously), or provide criteria for selection of intake depth for each 
:qew well. If possible keep the pump intake at least two feet above the bottom of the well, 
to minimize mobilization of particulates present in the bottom of the well. 

Pump tubing lengths, above the top of well casing should be kept as short as possible to 
minimize heating the groundwater in the tubing by exposure to sun light and ambient air 

- temperatures. Heating may cause the groundwater to degas, which is unacceptable for the 
collection of samples for VOC and dissolved gases analyses. 

C. Measure Water Level 

Before starting pump, measure water level. Install recording pressure transducer, if used to 
track drawdowns, to initialize starting condition. 

D. Purge Well 

From the time the pump starts purging and until the time the samples are collected, the 

purged water is discharged into a graduated bucket to determine the total volume of 
. . 

groundwater purged. This information is recorded on the purge form or in the field 

logbook. 


Start thepump at low speed and slowly increase the speed until discharge occurs. Check 
water level. Check equipment for water leaks and if present fix or replace the affected 
equipment. Try to match pumping rate used during previous sampling event(s). 
Otherwise, adjust pump speed until there is little or no water level draw down. If the 
minima!'drawdown that can be achieved exceeds 0.3 feet, but remains stable, continue 
purgmg. 
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Monitor and record the water level and pumping rate every five minutes (or as appropriate) 
during purging. Record any pumping rate adjustments (both time and flow rate). Pumping 
rates should, as needed, be reduced to the minimum capabilities of the pump to ensure 
stabilization of the water level. Adjustments are best made in the first fifteen minutes of 
pumping in order to help minimize purging time. During pump start-up, drawdown may 
exceed the 0.3 feet target and then "recover" somewhat as pump flow adjustments are 
made. Purge volume calculations should utilize stabilized drawdown value, not the initial . 
drawdown. If the initial water level is above the top ofthe screen do not allow the water 
level to fall into the well screen. The final purge volume must be greater than the 
stabilized drawdown volume plus the pump's tubing volume. If the drawdown has 
exceeded 0.3 feet and stabilizes, calculate the volume of water between the initial water 
level and the stabilized water level. Add the volume of the water which occupies the 
pump's tubing to this calculation. This combined volume of water needs to be purged 
from the well after the water level has stabilized before samples are collected. 

Avoid the use of constriction devices on the tubing to decrease the flow rate because the 
constrictor will cause a pressure difference in the water column. This will cause the 
groundwater to degas and result in a loss ofVOCs and dissolved gasses in the groundwater 
samples. 

Note: the flow rate used to achieve a stable pumping level should remain constant while 
monitoring the indicator parameters for stabilization and while collecting the samples. 

Wells with low recharge rates may require the use of special pumps capable of attaining 
very low pumping rates (e.g., bladder, peristaltic), and/or the use of dedicated equipment. 
For new monitoring wells, or wells where the following situation has not occurred before, 
if the recovery rate to the well is less than 50 mL!min., or the well is being essentially 
dewatered during purging, the well should be sampled as soon as the water level has 
recovered sufficiently to collect the volume needed for all anticipated samples. The project 
manager or field team leader will need to make the decision when samples should be 
collected, how the sample is to be collected, and the reasons recorded on the purge form or 
in the field logbook. A water level measurement needs to be performed and recorded 
before samples are collected. If the project manager decides to collect the samples using 
the pump, it is best during this recovery period that the pump intake tubing not be 
removed, since this will aggravate any turbidity problems. Samples in this specific 
situation may be collected without stabilization of indicator field parameters. Note that 
field conditions and efforts to overcome problematic situations must be recorded in order 
to support field decisions to deviate from normal procedures described in this SOP. If this 
type of problematic situation persists in a well, then water sample collection should be 
changed to a passive or no-purge method, if consistent with the site's DQOs, or have a new 
well installed. 
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E. Monitor Indicator Field Parameters 

After the water level has stabilized, connect the "T" connector with a valve and the flow
through-cell to monitor the indicator field parameters. If excessive turbidity is anticipated 
or encountered with the pump startup, the well may be purged for a while without 
connecting up the flow-through-cell, in order to minimize particulate buildup in the cell 
(This is a judgment call made by the sampler). Water level drawdown measurements 
should be made as usual. Ifpossible, the pump may be instalied the day before ·purging to 
allow particulates that were disturbed during pump insertion to settle. 

During well purging, monitor indicator field parameters (turbidity, temperature, specific 
conductance, pH, ORP, DO) at a frequency of five minute intervals or greater. The pump's 
flow rate must be able to "tum over" at least one flow-through-cell volume between 
measurements (for a 250 mL flow-through-cell with a flow rate of 50 mLs/min., the 
monitoring frequency would be every five minutes; for a 500 mL flow-through-cell it 
would be every ten minutes). If the cell volume cannot be replaced in the five minute 
interval, then the time between measurements must be increased accordingly. Note: during 
the early phase of purging emphasis should be put on minimizing and stabilizing pumping 
stress, and recording those adjustments followed by stabilization of indicator parameters. 
Purging is considered complete and sampling may begin when all the above indicator field 
parameters have stabilized. Stabilization is considered to be achieved when three · 
consecutive readings are within the following limits: 

Turbidity (10% for values greater than 5 NTU; if three Turbidity values are less 
than 5 NTU, consider the values as stabilized), 

Dissolved Oxygen (10% for values greater than 0.5 mg/L, if three Dissolved 
Oxygen values are less than 0.5 mg/L, consider the values as 
stabilized), 

Specific Conductance (3%), 

Temperature (3%), 

pH(± 0.1 unit), 

Oxidation/Reduction Potential (± 10 millivolts). 


All measurements, except turbidity, must be obtained using a flow-through-cell. Samples 
for turbidity measurements are obtained before water enters the flow-through-cell. 
Transparent flow-through-cells are preferred, because they allow field personnel to watch 
for particulate build-up within the cell. This build-up may affect indicator field parameter 
values measured within the cell. If the cell needs to be cleaned during purging operations, 
continue pumping and disconnect cell for cleaning, then reconnect after cleaning and 
continue monitoring activities. Record start and stop times and give a brief description of 
cleaning activities. 
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The flow-through-cell must be designed in a way that prevents gas bubble entrapment in 
the cell. Placing the flow-through-cell at a 45 degree angle with the port facing upward can 
help remove bubbles from the flow-through-cell (see Appendix BLow-Flow Setup 
Diagram). All during the measurement process, the flow-through-cell must remain free of 
any gas bubbles. Otherwise, the monitoring probes may act erratically. When the pump is 
turned off or cycling on/off (when using a bladder pump), water in the cell must not drain 
out. Monitoring probes must remain submerged in water at all times. 

F. Collect Water Samples 

When samples are collected for laboratory analyses, the pump's tubing is disconnected 
from the "T" connector with a valve and the flow-through-cell. The samples are collected 
directly from the pump's tubing. Samples must not be collected from the flow-through-cell 
or from the "T" connector with a valve. 

VOC samples are normally collected first and directly into pre-preserved sample 
containers. However, this may not be the case for all sampling locations; the SAP/QAPP 
should list the order in which the samples are to be collected based on the project's 
objective(s). Fill all sample containers by allowing the pump discharge to flow gently 
down the inside of the container with minimal turbulence. 

If the pump's flow rate is too high to collect the VOC/dissolved gases samples, collect the 
other samples first. Lower the pump's flow rate to a reasonable rate and collect the 
VOC/dissolved gases samples and record the new flow rate. 

During purging and sampling, the centrifugal/peristaltic pump tubing must remain filled 
with water to avoid aeration of the groundwater. It is recommended that 1/4 inch or 3/8 
inch (inside diameter) tubing be used to help insure that the sample tubing remains water 
filled. If the pump tubing is not completely filled to the sampling point, use the following 
procedure to collect samples: collect non-VOC/dissolved gases samples first, then increase 
flow rate slightly until the water completely fills the tubing, collect the VOC/dissolved 
gases samples, and record new drawdown depth and flow rate. 

For bladder pumps that will be used to collect VOC or dissolved gas samples, it is 
recommended that the pump be set to deliver long pulses of water so that one pulse will fill 
a 40 mL VOC vial. · 

Use pre-preserved sample containers or add preservative, as required by analytical 
methods, to the samples immediately after they are collected. Check the analytical methods 
(e.g. EPA SW-846, 40 CFR 136, water supply, etc.) for additional information on 
preservation. 
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If determination of filtered metal concentrations is a sampling objective, collect filtered 
water samples using the same low flow procedures. The use of an in-line filter (transparent 
housing preferred) is required, and the filter size (0.45 .um is commonly used) should be 
based on the sampling objective. Pre-rinse the filter with groundwater prior to sample 
collection. Make sure the filter is free of air bubbles before samples are collected. 
Preserve the filtered water sample immediately. Note: filtered water samples are not an 
acceptable substitute for unfiltered samples when the monitoring objective is to obtain 
chemical concentrations of total mobile contaminants in groundwater for human health or 
ecological risk calculations. 

Label each sample as collected. Samples requiring cooling will be placed into a cooler 
with ice or refrigerant for delivery to the laboratory. Metal samples after acidification to a 
pH less than 2 do not need to be cooled. 

G. Post Sampling Activities 

If a recording pressure transducer is used to track drawdown, re-measure water level with 
tape. 

After collection of samples, the pump tubing may be dedicated to the well for re-sampling 
(by hanging the tubing inside the well), decontaminated, or properly discarded. 

Before securing the well, measure and record the well depth (to 0.1 ft.), if not measured the 
day before purging began. Note: measurement of total well depth annually is usually 
sufficient after the initial low stress sampling event. However, a greater frequency may be 
needed if the well has a "silting" problem or if confirmation ofwell identity is needed. 

Secure the well. 

DECONTAMINATION 

Decontaminate sampling equipment prior to use in the first well and then following 
sampling of each well. Pumps should not be removed between purging and sampling 
operatio~s. The pump, tubing, support cable and electrical wires which were in contact 
with the well should be decontaminated by one of the procedures listed below. 

The use of dedicated pumps and tubing will reduce the amount of time spent on 
decontamination of the equipment. If dedicated pumps and tubing are used, only the initial 
sampling event will require decontamination of the pump and tubing. 
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Note if the previous equipment blank data showed that contaminant(s) were present after 
using the below procedure or the one described in the SAP/QAPP, a more vigorous 
procedure may be needed. 

Procedure 1 

Decontaminating solutions can be pumped from either buckets or short PVC casing 
sections through the pump and tubing. The pump may be disassembled and flushed with 
the decontaminating solutions. It is recommended that detergent and alcohol be used 
sparingly in the decontamination process and water flushing steps be extended to ensure 
that any sediment trapped in the pump is removed. The pump exterior and electrical wires 
must be rinsed with the decontaminating solutions, as well. The procedure is as follows: 

Flush the equipment/pump with potable water. 

Flush with non-phosphate detergent solution. If the solution is recycled, the solution must 
be changed periodically. 

Flush with potable or distilled/deionized water to remove all of the detergent solution. If 
the water is recycled, the water must be changed periodically. 

Optional- flush with isopropyl alcohol (pesticide grade; must be free ofketones {e.g., 
acetone}) or with methanol. This step may be required if the well is highly contaminated or 
if the equipment blank data from the previous sampling event show that the level of 
contaminants is significant. 

Flush with distilled/deionized water. This step must remove all traces of alcohol (if used) 
from the equipment. The final water rinse must not be recycled. 

Procedure 2 

Steam clean the outside of the submersible pump. 

Pump hot potable water from the steam cleaner through the inside of the pump. This can 
be accomplished by placing the pump inside a three or four inch diameter PVC pipe with 
end cap. Hot water from the steam cleaner jet will be directed inside the PVC pipe and the 
pump exterior will be cleaned. The hot water from the steam cleaner will then be pumped 
from the PVC pipe through the pump and collected into another container. Note: additives 
or solutions should not be added to the steam cleaner. 

Pump non-phosphate detergent solution through the inside of the pump. If the solution is 
recycled, the solution must be changed periodically. 
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Pump potable water through the inside of the pump to remove all of the detergent solution. 
If the solution is recycled, the solution must be changed periodically. 

Pump distilled/deionized water through the pump. The final water rinse must not be 
recycled. 

FIELD QUALITY CONTROL 

Quality control samples are required to verify that the sample collection and handling 
process has not compromised the quality of the groundwater samples. All field quality 
control samples must be prepared the same as regular investigation samples with regard to 
sample volume, containers, and preservation. Quality control samples include field 
duplicates, equipment blanks, matrix spike/matrix spike duplicates, trip blanks (VOCs), 
and temperature blanks. 

FIELD LOGBOOK 

A field log shall be kept to document all groundwater field monitoring activities (see 

Appendix C, example table), and record the following for each well: 


Site name, municipality, state. 


Well identifier, latitude-longitude or state grid coordinates. 


Measuring point description (e.g., north side ofPVC pipe). 


Well depth, and measurement technique. 


Well screen length. 


Pump depth. 


Static water level depth, date, time and measurement technique. 


Presence and thickness of immiscible liquid (NAPL) layers and detection method. 


Pumping rate, drawdown, indicator parameters values, calculated or measured total volume 

pumped, and clock time of each set of measurements. 


Type oftubing used and its length. 
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Type of pump used. 


Clock time of start and end of purging and sampling activity. 


Types of sample bottles used and sample identification numbers. 


Preservatives used. 


Parameters requested for analyses. 


Field observations during sampling event. 


Name of sample collector(s). 


Weather conditions, including approximate ambient air ,temperature. 


QA/QC data for field instruments. 


Any problems encountered should be highlighted. 


Description of all sampling/monitoring equipment used, including trade names, model 

number, instrument identification number, diameters, material composition, etc. 


DATA REPORT 

Data reports are to include laboratory analytical results, QA/QC information, field 
indicator parameters measured during purging, field instrument calibration information, 
and whatever other field logbook information is needed to allow for a full evaluation of 
data usability. 

Note: the use oftrade, product, or firm names in this sampling procedure is for descriptive 
purposes only and does not constitute endorsement by the U.S. EPA. 
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APPENDIX A 

PERISTALTIC PUMPS 


Before selecting a peristaltic pump to collect groundwater samples for VOCs and/or 
dissolved gases (e.g., methane, carbon dioxide, etc.) consideration should be given to the 
following: 

The decision of whether or not to use a peristaltic pump is dependent on the 
intended use of the data. .. If the additional sampling error that may be introduced by this device is NOT of 
concern for the VOC/dissolved gases data's intended use, then this device may be 
acceptable. 

• 	 If minor differences in the groundwater concentrations could effect the decision, 
such as to continue or terminate groundwater cleanup or whether the cleanup goals 
have been reached, then this device should NOT be used for VOC/dissolved gases 
sampling. In these cases, centrifugal or bladder pumps are a better choice for more 
accurate results. 

EPA and USGS have documented their concerns with the use of the peristaltic pumps to 
collectwater sample in the below documents. 

• 	 "Suction Pumps are not recommended because they may cause degassing, pH 
modification, and loss of volatile compounds" A Compendium ofSupe1jund Field 
Operations Methods, EPA/540/P-87/001, December 1987. 

• 	 "The agency does not recommend the use of peristaltic pumps to sample ground 
water particularly for volatile organic analytes" RCRA Ground-Water Monitoring 
Draft Technical Guidance, EPA Office of Solid Waste, November 1992. 

• 	 "The peristaltic pump is limited to shallow applications and can cause degassing 
resulting in alteration of pH, alkalinity, and volatiles loss", Low-flow (Minimal 
drawdown) Ground-Water Sampling Procedures, by Robert Puls & Michael 
Barcelona, April 1996, EP A/540/S-95/504. 

• 	 "Suction-lift pumps, such as peristaltic pumps, can operate at a very low pumping 
rate; however, using negative pressure to lift the sample can result in the loss of 
volatile analytes", USGS Book 9 Techniques of Water-Resources Investigation, 
Chapter A4. (Version 2.0, 9/2006). 
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APPENDIXB 

SUMMARY OF SAMPLING INSTRUCTIONS 

These instructions are for using an adjustable rate, submersible pump or a peristaltic pump 
with the pump's intake placed at the midpoint of a 10 foot or less well screen or an open 
interval. The water level in the monitoring well is above the top of the well screen or open 
interval, the ambient temperature is above 32 °F, and the equipment is not dedicated. Field 
instruments are already calibrated. The equipment is setup according to the diagram at the 
end of these instructions. 

1. Review well installation information. Record well depth, length of screen or open 
interval, and depth to top of the well screen. Determine the pump's intake depth (e.g., 
mid-point of screen/open interval). 

2. On the day of sampling, check security of the well casing, perform any safety checks 
needed for the site, lay out a sheet of polyethylene around the well (if necessary), and setup 
the equipment. If necessary a canopy or an equivalent item can be setup to shade the 
pump's tubing and flow-through-cell from the sun light to prevent the sun light from 
heating the groundwater. 

3. Check well casing for a reference mark. Ifmissing, make a reference mark. Measure 
the water level (initial) to 0.01 ft. and record this information. 

4. Install the pump's intake to the appropriate depth (e.g., midpoint) of the well screen or 
open interval. Do not tum-on the pump at this time. · 

5. Measure water level and record this information. 

6. Tum-bn the pump and discharge the groundwater into a graduated waste bucket. Slowly 
increase the flow rate until the water level starts to drop. Reduce the flow rate slightly so 
the wate~ level stabilizes. Record the pump's settings. Calculate the flow rate using a 
graduated container and a stop watch. Record the flow rate. Do not let the water level drop 
below the top of the well screen. 

If the grcmndwater is highly turbid or colored, continue to discharge the water into the 
bucket until the water clears (visual observation); this usually takes a few minutes. The 
turbid or colored water is usually from the well being disturbed during the pump 
installation. If the water does not clear, then you need to make a choice whether to 
continue purging the well (hoping that it will clear after a reasonable time) or continue to 
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the next step. Note, it is sometimes helpful to install the pump the day before the sampling 
event so that the disturbed materials in the well can settle out. 

If the water level drops to the top of the well screen during the purging of the well, stop 
purging the well, and do the following: 

Wait for the well to recharge to a sufficient volume so samples can be collected. 
This may take awhile (pump maybe removed from well, if turbidity is not a 
problem). The project manager will need to make the decision when samples 
should be collected and the reasons recorded in the site's log book. A water level 
measurement needs to be performed and recorded before samples are collected. 
When samples are being collected, the water level must not drop below the top of 
the screen or open interval. Collect the samples from the pump's tubing. Always· 
collect the VOCs and dissolved gases samples first. Normally, the samples 
requiring a small volume are collected before the large volume samples are 
collected just in case there is not sufficient water in the well to fill all the sample 
containers. All samples must be collected, preserved, and stored according to the 
analytical method. Remove the pump from the well and decontaminate the 
sampling equipment. 

If the water level has dropped 0.3 feet or less from the initial water level (water level 
measure before the pump was installed); proceed to Step 7. If the water level has dropped 
more than 0.3 feet, calculate the volume of water between the initial water level and the 
stabilized water level. Add the volume of the water which occupies the pump's tubing to 
this calculation. This combined volume of water needs to be purged from the well after the 
water level has stabilized befor~ samples are be collected. 

7. Attach the pump's tubing to the "T" connector with a valve (or a three-way stop cock). 
The pump's tubing from the well casing to the "T" connector must be as short as possible 
to prevent the groundwater in the tubing from heating up from the sun light or from the 
ambient air. Attach a short piece of tubing to the other end of the end of the "T" connector 
to serve as a sampling port for the turbidity samples. Attach the remaining end of the "T" 
connector to a short piece of tubing and connect the tubing to the flow-through-cell bottom 
port. To the top port, attach a small piece of tubing to direct the water into a calibrated 
waste bucket. Fill the cell with the groundwater and remove all gas bubbles from the cell. 
Position the flow-through-cell in such a way that if gas bubbles enter the cell they can 
easily exit the cell. If the ports are on the same side of the cell and the cell is cylindrical 
shape, the cell can be placed at a 45-degree angle with the ports facing upwards; this 
position should keep any gas bubbles entering the cell away from the monitoring probes 
and allow the gas bubbles to exit the cell easily (see Low-Flow Setup Diagram). Note, 



EQASOP-GW 001 
Region 1 Low-Stress 
(Low-Flow) SOP 
Revision Number: 3 
Date: July 30, 1996 

Revised: January 19, 2010 
Page 27 of30 

make sure there are no gas bubbles caught in the probes' protective guard; you may need to 
shake the cell to remove these bubbles. 

8. Turn-on the monitoring probes and turbidity meter. 

9. Record the temperature, pH, dissolved oxygen, specific conductance, and 
oxidation/reduction potential measurements. Open the valve on the "T" connector to 
collect a sample for the turbidity measurement, close the valve, do the measurement, and 
record this measurement. Calculate the pump's flow rate from the water exiting the flow
through-cell using a graduated container and a stop watch, and record the measurement. 
Measure and record the water level. Check flow-through-cell for gas bubbles and 
sediment; if present, remove them. 

10. Repeat Step 9 every 5 minutes or as appropriate until monitoring parameters stabilized. 
Note at least one flow-through-cell volume must be exchanged between readings. If not, 
the time interval between readings will need to be increased. Stabilization is achieved 
when three consecutive measurements are within the following limits: 

Turbidity (10% for values greater than 5 NTUs; if three Turbidity values are less 
than 5 NTUs, consider the values as stabilized), 

Dissolved Oxygen (10% for values greater than 0.5 mg/L, ifthree Dissolved 
Oxygen values are less than 0.5 mg/L, consider the values as 
stabilized), 

Specific Conductance (3%), 

Temperature (3%), 

pH(± 0.1 unit), 

Oxidation/Reduction Potential (± 10 millivolts). 


' 
If these stabilization requirements do not stabilize in a reasonable time, the probes may 
have been coated from the materials in the groundwater, from a buildup of sediment in the 
flow-through-cell, or a gas bubble is lodged in the probe. The cell and the probes will need 
to be cleaned. Turn-off the probes (not the pump), disconnect the cell from the "T" 
connector and continue to purge the well. Disassemble the cell, remove the sediment, and 
clean the probes according to the manufacturer's instructions. Reassemble the cell and 
connect the cell to the "T" connector. Remove all gas bubbles from the cell, turn-on the 
probes, and continue the measurements. Record that the time the cell was cleaned. 

11. When it is time to collect the groundwater samples, turn-off the monitoring probes, ~d 
disconnect the pump's tubing from the "T" connector. If you are using a centrifugal or 
peristaltic pump check the pump's tubing to determine if the tubing is completely filled 
with water (no air space). 
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All samples must be collected and preserved according to the analytical method. VOCs 
and dissolved gases samples are normally collected first and directly into pre-preserved 
sample containers. However, this may not be the case for all sampling locations; the 
SAP/QAPP should list the order in which the samples are to be collected based on the 
project's objective(s). Fill all sample containers by allowing the pump discharge to flow 
gently down the inside of the container with minimal turbulence. 

If the pump's tubing is not completely filled with water and the samples are being 
collected for VOCs and/or dissolved gases analyses using a centrifugal or peristaltic pump~ 
do the following: 

All samples must be collected and preserved according to the analytical method. 
The VOCs and the dissolved gases (e.g., methane, ethane, ethene, and carbon 
dioxide) samples are collected last. When it becomes time to collect these samples 
increase the pump's flow rate until the tubing is completely filled. Collect the 
samples and record the new flow rate. 

12. Store the samples according to the analytical method. 

13. Record the total purged volume (graduated waste bucket). Remove the pump from the 
well and decontaminate the sampling equipment. 



Low-Flow Setup Diagram 


Water Quality Meter + Flow-Through-Cell 

Pump 
WaterController 
Level 
Meter 

"T" Connector 

Ring Stand Graduated Waste 
Groundwater Container
Elevation 

I 

I 

I 

I 

I 

I 


With Valve 

Turbidity 
Sampling 
Port 

~----....Jr=J 

I 
I 

. Screen Interval 

I 
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I 

I 

I 

I 

I 

I 




APPENDIXC 

EXAMPLE (Minimum Requirements) 


WELL. PURGING-FIELD WATER QUALITY MEASUREMENTS FORM 


Location (Site/Facility Name) 
Well Number Date 
Field Personnel 
Sampling Organization 
IdentifyMP 

Depth to I of screen 
(below MP) top bottom 
Pump Intake at (ft. below MP) 
Purging Device; (pump type) 
Total Volume Purged 

Clock 
Time 
24HR 

Water 
Depth 
below 
MPft 

Pump 
Dial1 

Purge 
Rate 
mllmin 

Cum. 
Volume 
Purged 
liters 

Temp. 
oc 

Spec. 
Cond.2 

1-1S/cm 

pH ORP3 

mv 
DO 
mg/L 

Turb
idity 
NTU 

Comments 

10%Stabilization Criteria 3% 3% ±0.1 ± 10 mv 10% 

1. Pump dial setting (for example: hertz, cycles/min, etc). 
2. 1-1Siemens per cm(same as 1-1mhos/cm)at 25°C. 
3. Oxidation reduction potential (ORP) 
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APPENDIX 9 

Analytical Hold Times 

CAPACCIO ENVIRONMENTAL ENGINEERING, INC. JUNE 2012 
PROJECT NO. 00-046.078 



 

 

   
 

             
    

    

   

 
    

    

    

 
 

 
  

  

  
 

   

    

    

 
 

 
 

  

 
 

 
  

 
 

 
   

 
  
 
 
 

  

 

 
 
 
 
 

 

   

 

    

    

    

 

Method, Sample Container, Preservative, and Holding Time Table 
Sample Size/ Holding Time (Days) 

Analysis  Matrix  Method  Container Preservative* Extraction  Analysis 

INORGANICS
 
Alkalinity  W/WW 310.2 500 mL/P Cool, 4°C  14 

Ammonia W/WW 220.3 500 mL/P Cool, 4°C, H2SO4, pH < 2 28 

Biochemical Oxygen W/WW 405.1 500 mL/P Cool, 4°C  2 
Demand (BOD) 

Chloride W/WW 300 500 mL/P Cool, 4°C  28 

S/SW 

Chemical Oxygen Demand W/WW 410.4 500 mL/P Cool, 4°C, H2SO4, pH < 2 28 
(COD) 

Conductivity  W/WW 120.1 500 mL/P Cool, 4°C  28 

Corrosivity  W/WW 1110 250 mL/P Cool, 4°C  7 

S/SW 4 oz/P 

Cyanide W/WW 335.3 1 L/P NaOH, pH > 12 14 
9010A 

S/SW 4 oz/P 

Fluoride  W/WW 340.2 500 mL/P Cool, 4°C  28 

Hardness W/WW 130.2 500 mL/P Cool, 4°C  180 

Hexavalent Chromium W/WW 7196A  500 mL/P Cool, 4°C  1 

S/SW 4 oz/P 

Ignitability  W/WW 1010 500 mL/G None 7 

S/SW 4 oz/G  

Mercury W/WW 245.1/245.5 250 mL/P/G HNO3, pH < 2 28 
7470/7471  

S/SW 4 oz/P/G  

Metals ICP/GFAA/AA W/WW 200 Series 500 mL/P HNO3, pH < 2 180 
Including Al, Sb, As, Ba, Be, 6010B 
B, Cd, Ca, Cr, Co, Cu, Fe, 6020 
Pb, Li, Mg, Mn, Mo, Ni, K, 7000 Series 
Se, Ag, Na, Sr, Tl, V, Zn  

S/SW 6010B 4 oz/P 
6020 
7000 Series 

TCLP Metals (except Hg) W/WW 1311 1 L/P  Cool, 4°C   180 180 

S/SW 

Nitrate  W/WW 353.2 250 mL/P Cool, 4°C  2 

Nitrate + Nitrite  W/WW 353.2 250 mL/P Cool, 4°C, H2SO4, pH < 2 28 

Nitrite  W/WW 353.2 Mod  125 mL/P Cool, 4°C  2 

Method, Sample Container, Preservative, and Holding Time Table Page 1 of 3 



 

   

 
 

 
  

    

  
 

 
 

  

  
 

 
  

 
 

 
 

  

 
 

 

  

  
 

 
 

   

  
 

 
 

  

  

    

  
 

 
  

    

  

 
 

 
 

  

      

    

    
 

 
            

   

  

 
 

   

 
Sample Size/ Holding Time (Days) 

Analysis  Matrix  Method  Container Preservative* Extraction  Analysis 
Oil & Grease W/WW 413.2 1 L/AG Cool, 4°C, H2SO4, pH < 2 28 

S/SW 8 oz/AG  

Ortho-Phosphorus  W/WW 365.1 125 mL/P Cool, 4°C, Filter 2 
Immediately  

pH W/WW 150.1 500 mL/P Cool, 4°C  ASAP 

S/SW 9040B  4 oz/P 

Phenolics W/WW 420.2 1 L/AG Cool, 4°C, H2SO4, pH < 2 28 

S/SW 9066 6 oz/G  

Reactive Cyanide W/WW 7.3.3.2  500 mL/P Cool, 4°C  7 

S/SW 4 oz/P 

Reactive Sulfide W/WW 7.3.4.2  500 mL/P Cool, 4°C  7 

4 oz/P 

Sulfide W/WW 376.1 500 mL/P Cool, 4°C, Zn 7 
Acetate/NaOH, pH > 9 

S/SW 9030A  4 oz/P 

Sulfate W/WW 375.2 500 mL/P Cool, 4°C  28 

S/SW 9036 4 oz/P 

Total Kjeldahl Nitrogen  W/WW 351.2 1 L/P  Cool, 4°C, H2SO4, pH < 2 28 

Total Dissolved Solids  W/WW 160.1 500 mL/P Cool, 4°C  7 

Total Organic Carbon W/WW 415.1 250 mL/G Cool, 4°C, H2SO4, pH < 2 28 
(TOC) 

S/SW 9060 4 oz/G  

Total Phosphorus  W/WW SM4500 125 mL/P Cool, 4°C, H2SO4, pH < 2 28 

Total Recoverable W/WW 418.1 1L/AG  Cool, 4°C, H2SO4, pH < 2 28 
Petroleum Hydrocarbons 
(TRPH) 

Total Solids Moisture  W/WW 160.3 500 mL/P Cool, 4°C  7 

S/SW 4 oz/G 

Total Suspended Solids W/WW 160.2 500 mL/P Cool, 4°C  7 

Total Volatile Solids  W/WW 160.4 250 mL/P Cool, 4°C  7 

Turbidity  W/WW 180.1 250 mL/P Cool, 4°C  2 

ORGANICS
 
BTEX and VOCs in Water 

BTEX and VOCs in Soil 

Herbicides 

W/WW 

S/SW 

W/WW 

S/SW 

8260B  

8260B 

8151A  

4 x 40 mL/G Cool, 4°C, HCl, pH < 2  

Soils Kit Cool, 4°C, Methanol  

1 L/AG 

6 oz/AG 

Cool, 4°C  7 

14 

14 

14 

40 

40 

Method, Sample Container, Preservative, and Holding Time Table Page 2 of 3 



 

   

 
 

   

   
 

   

  
   

 
 

   

 
 

   

  
  

  

 
   

  

 

 

   
      

      
      

      
 

 
 

 
 

 
 

 
 

 
 

 
 

  
 

 Analysis  
Organochlorine Pesticides 

Matrix  
W/WW 

Method  
8081 

Sample Size/ 
Container Preservative* 
1 L/AG Cool, 4°C, pH 5-9 

Holding Time (Days) 
Extraction  Analysis 

7 40 

S/SW 6 oz/AG 14 40 

Organophosphorus 
Pesticides 

W/WW 

S/SW 

8141A  1 L/AG 

6 oz/AG 

Cool, 4°C, pH 5-9 7 

14 

40 

40 

PCBs W/WW 8082 1 L/AG Cool, 4°C  7 40 

6 oz/AG 14 40 

Polynuclear Aromatics 
(PNAs) 

W/WW 

S/SW 

8270 1 L/AG 

6 oz/AG 

Cool, 4°C  7 

14 

40 

40 

Semivolatile Organics  W/WW 

S/SW 

8270  1 L/AG 

6 oz/AG 

Cool, 4°C  7 

14 

40 

40 

TCLP Semivolatiles, W/WW 1311 6 oz/G Cool, 4°C  7 40 
Pesticides, and Herbicides 

S/SW 14 (leach) 40 
7 (extract) 

TCLP Volatiles W/WW 1311 6 oz/G Cool, 4°C  14 

S/SW 14 (leach) 14 
7 (extract) 

*Chemical Preservative on W/WW matrix only. 

Abbreviations used in the previous table follow: 

Matrix Container Preservatives 
W Water P Plastic (HDPE) HCl Hydrochloric Acid 
WW Wastewater AG Amber Glass HNO3 Nitric Acid 
S Soil/Sediment G Glass NaOH Sodium Hydroxide 
SW Solid Waste H2SO4 Sulfuric Acid

 NOTES: 

1. Sample preservation should be performed during sample collection. 

2. Soil samples can be collected in either glass jars (for organics) or plastic jars (for metals and 
inorganics). 

3. Extraction holding times are from the date of sampling, and analysis holding times are from the date 
of extraction. 

4. If analyzing for dissolved metals, the sample shall be field-filtered through a 0.45-µm filter 
immediately (within 15 minutes) after sample collection and prior to preservation. 

5. Provide twice the number of containers listed when matrix spike, matrix duplicate, and matrix spike 
duplicate analyses are requested for the sample. Minimum frequency is one per 20 field samples. 

6. This table includes the requirements of the U.S. Environmental Protection Agency, as published in the 
Code of Federal Regulations, Volume 49, Number 209, 40 CFR 136 dated October 26, 1984, page 43260. 

Method, Sample Container, Preservative, and Holding Time Table Page 3 of 3 



Table 3-t: Sample Collcdion, Preservation, and Holding Times 

MC!.tlt<ill Mati:I.X ···.• Cj)J(\!IIlj!lt . · .. " ~~~~!Vatloli ···•. ·.• . . .. ... Boldij)g 'Jlime .. ± 
VPH Aqueous I 40 mL VOC vial wffeflon pH <2 (add 3-4 drops of 1:1 HCl); 14 days 

lined septa screw Nips; fill cool to 4"C. Where MtBE is of 
completely to zero concern, use 0.40- 0.44 grams TSP 
headspace to raise pH> 11 (see Appendix l) 

.. 

Soil V OC vial or container; add I mL methanol per lg soil (+/ 28 days 
15g to 40mL vial: 25g to 60 25%); cool to 4'C 

I
mLvial 

....... ·······-·····-······-··· 

EPH Aqueous !-Liter amb--er glass bottle pH<2 (add 5 mL of i:J HCl); cool Extract within 14 

days; analyze extract . with Teflon-lined screw cap to4"C 
within 40 days I 

Soil 4-oz (!20 rnL) +/ Extract within 7 days; cool to 4"C 
wldemouth amber glass jar analyze extract within 

40dayswith Teflon-lined screw cap I 

' 


http:0.40-0.44
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APPENDIX 2 

Soil Boring Logs and Well Completion Reports 

CAPACCIO ENVIRONMENTAL ENGINEERING, INC. JANUARY 2013 
PROJECT NO. 00-046.078 



GEOLOGIC BORING LOG !BORING NO. SB-1/MW-1 

PROJECT NAME Waters Cor~oration 
PROJECT NO. 00·046 078 
CONTRACTOR TDS 
INSPECTOR 
CHECKED BY DH 

LOCATION 34 Ma~le Street, Milford, MA 
COMPLETED 6/26/2012 
DRILLER 

DATE 7/15/2012 

DEPTH 

FT. 

SAMPLE PID 

(ppmv) 
SAMPLE DESCRIPTION 

NO. BLOWS PEN. IN. REG. IN. 

f
4 0 

0-3" topsoil 

sandy loam 

brown medium to fine SAND, some medium to small gravel, 
trace silt 

brown medium to fine SAND and medium to small gravel, 
trace silt 
brown sandy CLAY, some(-) small gravel 

brown silty CLAY and GRAVEL, little(-) large gravel 

brown sandy GRAVEL, trace(+) silt 

brown sandy GRAVEL, some clay, little(-) large gravel 

end of boring 

f
8 0 

-
12 0.1 

-
16 

1 

-
20 0 

-
24 0 

-
28 

32 

BLOWS- PER 6 INCH WITH 140 POUND HAMMER FALLING 30 INCHES TO 

DRIVE A 2.0 INCH 0.0. SPLIT SPOON SAMPLER 

PEN- PENETRATION LENGTH OF SAMPLER OR CORE BARREL 

REG- RECOVERY LENGTH OF SAMPLE 

V- GROUNDWATER 

e~!!~~~'"' '""""''"''w- INTERFACE 

--- APPROX. INTERFACE 



i 
________ Riser pipe stickup 

t---------easing type and diameter 

________Type of surface seal 

________Depth to bottom of seal 
from ground surface 

IH---------Type of backfill 

IH---------Type of riser 
and diameter 

II#---~----- Depth to top of bentonite 
chip seal 

lfR---------Depth to top of filter pack 
_________ Depth to top of screen 

_________ Type of screen 
and diameter 

Slot size -------

_________Type of filter pack 

Depth to bottom of well ------

Bentonite/concrete 

21N 

1 IN SCHED 40 PVC 

4' 

4.5' 

1 IN 40 PVC 

OIN 

#1 Well Sand 

22' 



----

GEOLOGIC BORING LOG !BORING NO. SB-2/MW-2 


PROJECT NAME 
PROJECT NO. 
CONTRACTOR 
INSPECTOR 
CHECKED BY 

DEPTH 

FT. NO. 

1

4 

1

8 

1

12 

1

16 

1

20 

1

24 

1

28 

32 

Waters Cor~oration 
00-046.078 
TDS 

DH 

SAMPLE 

BLOWS PEN. IN. REG. IN. 

PID 

roomvl 

0 

0 

no 
sa mole 

no 
sa mole 

no 
sa mole 

BLOWS- PER 6 INCH WITH 140 POUND HAMMER FALLING 30 INCHES TO 

DRIVE A 2.0 INCH O.D. SPLIT SPOON SAMPLER 

PEN- PENETRATION LENGTH OF SAMPLER OR CORE BARREL 

REG- RECOVERY LENGTH OF SAMPLE 

LOCATION 34 Ma~le Street, Milford, MA 
COMPLETED 6/26/2012 
DRILLER 

DATE 7/15/2012 

SAMPLE DESCRIPTION 

0-6" asphalt and fill 

brown sandy GRAVEL, some clay 

3" CLAY, 3" sandy CLAY 
brown sandy CLAY, some medium to small gravel 

brown sandy CLAY 

brown coarse SAND, some medium to small gravel 
4" fine SAND 
brown sandy CLAY 

end of boring 

V- GROUNDWATER 

INTERFACE-- €J~!!~~!~..,'""""''"'' ... 
APPROX. INTERFACE 



MONITORING WELL LOG MW-2 

Waters Corporation 
00-046 078 
Technical Drilling Services, Inc. 

------~D~.~H~o~rt~e~r________________ DATE 7/15/2012 

stickup 

---------------Riser pipe stickup 
1---------Casing type and diameter 

_______________ Type of surface seal 

---------------Depth to bottom of seal 
from ground surface 

IH---------------Type of backfill 

IH---------------Type of riser 

· ' and diameter 


II#---------------Depth to top of bentonite 
chip seal 

---------------Depth to top of filter pack 
---------------Depth to top of screen 

_______________ 	Type of screen 
and diameter 

Slot size---,-------

---------------Type of filter pack 

---------------Depth to bottom of well 

---------------Depth to bottom of filter pack 
Type of backfill 

om~--------------- Depth to bottom of boring 

21N 

Bentonite 

1 IN SCHED 40 PVC 

2' 

1 IN SCHED 40 PVC 

0.010 IN 

.::2c:.O_'------------1 



--
----

GEOLOGIC BORING LOG 

PROJECT NAME Waters Cor~oration 


PROJECT NO. 00-046.078 

CONTRACTOR TDS 

INSPECTOR 

CHECKED BY DH 


DEPTH SAMPLE PID 

FT. NO. BLOWS PEN. IN. loomv)REG. IN. 

I 

2 
 0 

I 

4 
 0 

I 

6 


I 

8 


I 

10 


I 

12 


I 

14 


16 


BLOWS- PER 6 INCH WITH 140 POUND HAMMER FALLING 30 INCHES TO 

DRIVE A 2.0 INCH O.D. SPUT SPOON SAMPLER 


PEN- PENETRATION LENGTH OF SAMPLER OR CORE BARREL 


REG- RECOVERY LENGTH OF SAMPLE 


!BORING NO. SB-3 


LOCATION 34 Ma~le Street, Milford, MA 
COMPLETED 6/26/2012 
DRILLER 

DATE 7/15/2012 

SAMPLE DESCRIPTION 

0-6" asphalt and fill 

dark brown SAND, some(+) medium to small gravel, trace silt 

refusal, end of boring 

V- GROUNDWATER 


INTERFACE 
 ~~!!~~!~., """""''"'''" 
APPROX. INTERFACE 



----

GEOLOGIC BORING LOG 

PROJECT NAME Waters Cor~oration 
PROJECT NO. 00-046.078 
CONTRACTOR TDS 
INSPECTOR 
CHECKED BY DH 

DEPTH 

FT. NO. 

SAMPLE 

BLOWS PEN. IN. REG. IN. 

PID 

(oomv) 

1

4 0 

1

8 0 

1

12 0 

1

16 0 

1

20 0 

1

24 

1

28 

32 

BLOWS- PER 6 INCH WITH 140 POUND HAMMER FALLING 30 INCHES TO 

DRIVE A 2.0 INCH 0.0. SPLIT SPOON SAMPLER 

PEN- PENETRATION LENGTH OF SAMPLER OR CORE BARREL 

REG- RECOVERY LENGTH OF SAMPLE 

!BORING NO. SB-4 

LOCATION 34 Ma~le Street, Milford, MA 
COMPLETED 6/26/2012 
DRILLER 

DATE 7/15/2012 

SAMPLE DESCRIPTION 

0-6" asphalt and fill 

brown fine SAND, little (-) silt 

brown sandy GRAVEL, some clay 
brown coarse SAND, trace silt 
brown sandy CLAY, some(-) medium to small gravel 
brown coarse SAND, trace silt 

brown sandy CLAY, little(+) medium to small gravel 

brown coarse SAND, trace silt 

brown sandy CLAY, little medium to small gravel 

brown CLAY, some(+) sand 
end of boring 

V- GROUNDWATER 


INTERFACE
-- ~~!!~~!~., .,.,.,,,,, .. 
APPROX. INTERFACE 



GEOLOGIC BORING LOG !BORING NO. PE-7/MW-3 

PROJECT NAME Waters Cor~oration LOCATION 34 Maple~Milford. MA 
PROJECT NO. 00-046.078 . r.nMPI oTED /2012 
CONTRACTOR TDS DRILLER 
INSPECTOR 
CHECKED BY DH DATE 7/15/2012 

DEPTH 

FT. 

SAMPLE PID 

(ppmv) 
SAMPLE DESCRIPTION 

NO. BLOWS PEN. IN. REG. IN. 

r
2 0 

0-2" asphalt and fill 

brown sandy GRAVEL, some clay 

brown SAND and medium to small GRAVEL, trace silt 

brown CLAY 

brown sandy/silty CLAY, areas of small gravel 

refusal, end of boring 

r
4 0 

r
6 0 

r
.a 0 

-

10 0 

-

12 0 

-
14 0 

16 

BLOWS- PER SINGH WITH 140 POUND HAMMER FALLING 30 INCHES TO V GROUNDWATER 

e~!!~~!~..,'""""''"···DRIVE A 2.0 INCH 0.0. SPLIT SPOON SAMPLER - INTERFACE 

PEN- PENETRATION LENGTH OF SAMPLER OR CORE BARREL --- APPROX INTERFACE 

REG - RECOVERY LENGTH OF SAMPLE 



--
----

GEOLOGIC BORING LOG 

PROJECT NAME Waters Coreoration 
PROJECT NO. 00-046.078 
CONTRACTOR TDS 
INSPECTOR 
CHECKED BY DH 

DEPTH SAMPLE PID 

FT. BLOWSND. PEN. IN. REG. IN. (oomvl 

e.
4 0 

e.
8 0 

e.
12 0 

e.
16 0 

e.
20 0 

e.
24 

e.
28 

32 

BLOWS- PER 6 INCH WITH 140 POUND HAMMER FALLING 30 INCHES TO 

DRIVE A 2.0 INCH 0.0. SPLIT SPOON SAMPLER 


PEN- PENETRATION LENGTH OF SAMPLER OR CORE BARREL 


REG- RECOVERY LENGTH OF SAMPLE 


!BORING NO. MW-4 

LOCATION 34 Maele Street, Milford, MA 
COMPLETED 6/26/2012 
DRILLER 

DATE 7/15/2012 

SAMPLE DESCRIPTION 

0-1.5' topsoil and fill 
brown sandy GRAVEL, some organic material 
brown silty SAND, some medium to small gravel 
brown SAND, some silt and medium to small gravel 

brown sandy/silty CLAY 

brown silty CLAY 
brown sandy/silty CLAY 

brown silty CLAY, some coarse sand 
dark brown silty CLAY, some organic material and sand 
brown sandy CLAY, some medium to small gravel 

end of boring 

V- GROUNDWATER 


INTERFACE 
 e~!.!~~~~... '"""'"'"·· ... 
APPROX INTERFACE 



from ground surface 

114
________Type of backfill 

:-l
'"·:.,_•_________Type of riser 
" i and diameter 

. ' -:1 

IM---------Depth to top of bentonite 
chip seal 

Iff!----------Depth to top of filter pack 
---------Depth to top of screen 

Type of screen 
and diameter 

Slot size 

_________Type of filter pack 

Depth to bottom of well ------- 

Bentonite 

1 IN SCHED 40 

1 IN SCHED 40 PVC 

0.010 IN 

MONITORING WELL LOG MW-4 

Riser pipe stickup 
------~ 

1-----------Casing type and diameter 

________Type of surface seal 

--------Depth to bottom of seal 21N 

18' 




--
----

GEOLOGIC BORING LOG 

PROJECT NAME Waters Cor~oration 
PROJECT NO. 00-046.078 
CONTRACTOR TDS 
INSPECTOR 
CHECKED BY DH 

DEPTH 

FT. NO. 

SAMPLE 

BLOWS PEN. IN. REG. IN. 

PID 

(ppmv) 

-
4 0 

1

8 0 

1

12 0 

1

16 0 

1

20 0 

1

24 

1

28 

32 

BLOWS- PER 6 INCH WITH 140 POUND HAMMER FALLING 30 INCHES TO 

DRIVE A 2.0 INCH 0.0. SPLIT SPOON SAMPLER 

PEN- PENETRATION LENGTH OF SAMPLER OR CORE BARREL 

REG RECOVERY LENGTH OF SAMPLE 

!BORING NO. MW-6 

LOCATION 5 Technology Drive, Milford, MA 
COMPLETED 6/26/2012 
DRILLER 

DATE 7/15/2012 

SAMPLE DESCRIPTION 

0-2' asphalt and fill 
brown to grey sandy CLAY, some medium to small gravel 

brown sandy GRAVEL, little silt 
dark sandy CLAY with organic material 

brown medium to fine SAND, some clay/silt 

brown sandy/silty GRAVEL 

brown coarse SAND, some medium to small gravel and silt 
brown sandy CLAY 
brown silty/sandy CLAY 
brown coarse SAND, some medium to small gravel and silt 
brown coarse SAND and CLAY 
brown sandy/silty CLAY 

end of boring 

V -GROUNDWATER 


INTERFACE 
 e;~!.!~~!~..,'""""''"•·" 
APPROX. INTERFACE 



NITORING WELL LOG 

________ Riser pipe stickup 

l---------easing type and diameter 

________Type of surface seal 

________Depth to bottom of seal 
from ground surface 

114
________Type of backfill 

118
_________Type of riser 

and diameter 

~~---------Depth to top of bentonite 
chip seal 

IW.---------Depth to top of filter pack 
...__________ Depth to top of screen 

_________ Type of screen 
and diameter 

_________Slot size 

~--------Type of filter pack 

f.--------- Depth to bottom of well 

MW-6 

Bentonite/concrete 

21N 

Bentonite 

1 IN ED40 PVC 

4' 

4.5' 

1 IN SCHED 40 PVC 

#1 Well Sand 

19' 
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APPENDIX 3 

Soil Analytical Data Package 

CAPACCIO ENVIRONMENTAL ENGINEERING, INC. JANUARY 2013 
PROJECT NO. 00-046.078 



I Jul. 6. 2012 2:24PM No. 6720 P. 

····K···.· 
:' .:::: . 

. R.I. ANALYTICAL 
,:··::. ' 

Speoiallsts in. Environ~ental Services 

41 Illinois Avenue 
Warwick, Rl 02888 

Telephone: 401·737-8500 
Fax: 401-738-1970 

FACSIMILE TRANSMITTAL FORM 

0TIME: _::::_'c._'I:J_·_ _ #OF PAGES (INCLUDING TRANSMITTAL): ___ 

FAX#: PH#:_~--

COMMENTIS: 


Note: This messageis intended only for the use of the individual or entity name/s above and may contain information that is 
privileged, confidential, and exempt from disclosure under the applicable law. If you are not the intended recipient or the 
employee or agent responsible for delivering the message to the intended recipient please notify us immediately by telephone 
and return the original to us by postal service at the address note on this stationary. Any dissemination, distribution, or 
copying of tl1is communication by anyone other than the intended recipient is strictly prohibited. Thank you! 



Jul. 6. 2012 2:24PM 	 No. 6720 p' 2 

Page l of 33R.I.ANALYTICAL 
Gpuolalist!ill in Environmental Barvices 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. Date Received: 6/271!2 
Attn; Ms. Dawn Horter Date Reported: 7/6/12 ,.
293 Boston Post Road- West P.O.#: 

Marlborough, MA 01752 Wor-k Order#: 1206-13061 


DESCIUPTION: WATERS MILFORD 


,;· 

Subject sample(s) has/have been analyzed by our Warwick, RJ. laboratory with the attached results. 

Reference: 	 All paramerers were analyzed by U.S. EPA approved merhodologies. 
The specific methodologies are listed in the methods column of the Certificate Of Analysis. 

Data qualifi.ers (if present) are explained in firll at the end ofa given sample's analytical results. 

Certification#: 	R1·033, lv1A-R1015, CT-PH·0508, ME-R10!5 
NH·253700 A & B, USDA S-41844 

This Certificate represents all data associated with the referenced work order and is paginated for 
completeness. The complete Certificate includes one attachment; the original Chain of Custody. 

If you have any questions regarding this work, or if we may be of further assistance, please contact 
our customer service department 

Approved by: 

-~v 
Data Reporting 

enc: Chain of Custody 

41 Illinois Avenue, Warwick, Rl 02888 	 131 Coolidge Street, Suite105, Hudson, MA01749 
Phone: 401.737.8500 	Fe.:: 401.738.1970 Phone: 978.568 0041 Fax: 978.568.0078 



Jul. 6. 2012 2:25PM No. 6720 p' 3 

Page 2 of33 

RI. Analytical Laboratories, Inc. 

CERTIFICA'fE OF A.NALYSlS 

Capaccio Environmental Eng. 

Date Received: 6/27112 

Work Order# 1206-!3061 
WATERS 111LFORD 

Sample# 001 · 
SAMPLE DESCRIPTION: MWl 
SAMPLE TYPE: GRAB SAMPLE DATE/TlME' 6/2612012 @09:22 

SAMPLE DET. DATE 
P A.RA.METER RESUL'fS LlMlT ONU'S Mtnm:o ANALYZED ANALYST 

Vclatilo Organic Compounds 

Acetone <:0.25 0.15 mgfkg dl)' 50J5/8"60B 7/6/12 KAC 
Tertiiry Amyl M!lthyl Ether <0.12 0.!2 mg/kgdry soJsiS26oa 7/6112 KAC 
Bon~no <0.02 O,Q2 mglkg dry 5035/i260B 7/61!2 KAC 
Bromobenu.ne <0.02 0.02 mg/l:g d>y JOJ5/8260B 7/6/12 KAC 
Btomochlorom~thane -::0.02 0.02 rogikg dry 5035/8260B 7/6/12 l<AC:: 
J3romodichlorornt:thane <0.02 0.02 mgikg dry 50351i260B 7/6/12 l<AC 
Bromoform <0.02 0.02 mglkgdry 5035/82608 7/6/12 RAC 
Bromomethane <0.!2 0.12 mgJkg dry 503S/S26Qa 716112 KAC 
Sec~bu{ylbenzene <0.02 0.02 rog/k:gdry 5035/i260B 7/6/12 KAC 
n~Butylberu:etle <0.02 0.02 mg/k,g d(y 5035182608 7/6/12 l<.AC 
tert~Bucylbenzene <0.02 0,02 mglkgdry soJ5/S260a 7/6112 KAC 
Carbon Disulfide <0.12 0.12 mg/kg <loy 5035182608 716112 KAC 
Ca:rbo11. Tl'::tnwhloride <Q.02 (J.Ol "'g/kg dry 5035/8260B 716/12 KAC 
Chlorobenzeno <0.01 0.02 mglkg dry 5035/8260B 7/6/12 KAC 
DibrOolOctLlorumethane <Q.(Jl 0.02 wgikg dry 50351B260B 7/6112 KAC 
Cbloroe.thane <0.12 0.12 mr.lkg dry 5035/8260& 7/6112 KAC 
Chlooofunn <0.02 0.02 mg/kg dry S03J/8260J'I 7/6/12 KAC 
Chloromethane <O.!J 0.12 mg/kg dry 5035/8260)3 1/6/12 KAC:: 
2-C~Iorotohtt:M <() 02 0.02 mg/k:gdry 5035/82601) 7/6/12 KAC 
4~Chloroi.Oluene <0.02 0.02 mglkgdry 5035/82606 7/6!!2 KAC 
1,2~Dibromo~3~C.hloropropant: <0.05 0.05 mg/k:g <loy 50)5/1260)3 ?/6/ll K../tC 

1)-Dibromo<thane(EDB) <0.02 om mgikg dry 5035/8260E 7/6/U KAC 
Dibromomethane <0.05 0.05 mgikgdry 5035/82608 7/6112 KAC 
1,3 ~Dich!(JrQben.ztne <0 02 0.02 mg/kgdry 5035111260)3 7/6/12 KAC 
I,2~Diohlorobenzene <0.02 0.02 mgikgdry somn6oE 7/6/12 KAC 
1,4"Dichlorobenze.oe <0.02 0.02 mglkgdry 5035/826QB 7/6/12 KAC 
n"f'ropylbenzene <0.02 0.02 cn~g dr}' 50J5/8260B 7/6/12 KAC 
Dichlorodifluoromethane <O.!l 0.12 mgikgdry 5035/82608 7/6/!2 KAC 
1,1-Dkhlorocth.mc <0.02 0.02 mglkg diy 5035/8260() 716112 KAC 
1,2-Dlt:h[oroethane <0.01 0.02 mglkg dry 50J5/S260B 7/6/12 !CAC 
l,l ~Dichloroethene <0.0). 0.02 mg/kg dry 5035/8260B 116112 KAC:: 
cis- 'J ,2-Dkhlomdhtne <0.02 0.0;:!: mgikg dry 50J5/8260B 7/6112 KAC 
trans-I,2-Dlchlorol.';thyleoe <0.02 0.02 mglkg d')l lOJS/82600 716/12 KA.C 
1,2-DichJoropropane <0.02 0.02 mgikgdry somszooa 1/6112 KAC 
I.3-Dichlor<)prOplf):nt <0.01 0,0:2 mg/kg dry 5035/S260B ?/6/12 KAC 
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l;U. Analyticallaboratocies, lnc. 

CERTlFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/27112 

Work Order#: 1206-13061 
WATERS IVllLFORD 

Sa~le # 001 

SA PLE DESCRIPTION: MWl 

SAMPLE TYPE: GRAB SAMPLE DATIUTIME: 612612012@ 09:22 

SAMPLE DET. DATE 

PARAMETER RESULTS LlMJT UNITS METllO)) ANALYZED ANALYST 

2,2~DJchloropropane <0.02 0.02 mglkgdry 5035/B26()B 716/U KAC 

l.l·Dichloropropene <0.02 0.02 mg/kgdry 50l5/i260B 7/6112 KAC 

cis·l,3·Dicbloroptopene <0.02 0,02 n1g;1<g dry )QJS/i"60B 7/6112 KAC 

r 


I 
~ 

irans·l ,3-Dichloropropylene <0.02 0.02 mg/kg dry 5035/S26GB 716/U KAC 

Diethyl ether <0.12 0.12 mg/kg dry S035/8260ll 716112 KAC 

•' 

Piisopropyl Ether (DlPE) <OJ2 0.12 mglkgdry 503S/8260B 116112 KAC ' 

1,4-Dioxao.e <2.5 2.5 mg.lkg dry 5035/S260B 716/lZ KAC i 


I
! 

' Ethyl Te!tiery Bucyl Ether <0.12 0.12 mgikg dry 5035/8260B 7/6/!2 KAC 
Ethylbt::Iittl'Le <0.02 0.02 mglkg dry S035/8260B 716112 KAC 

Hexachlorobutadiene ~0.02 0.02 mg/kg; dry 503518260)) 716/P KAC 
2-Hexranone <0.25 0.25 mgikgdry 50J5/8260B 7/6/12 Kf\C ~ 
rsopropylbenzene ...::'0.01 0.02 mg'kg dry 503518260B 7/6/12 KAC 
p~l:s:orropyl to\ue11.e <0.02 0.02 mgtks<Ly 5035182608 116112 KAC 
2-Butanono(MEK) <0.25 0.25 mglkg dry 5035/8260B 716/Jl KAC 
4·Meihyl-2-penlllnone(MIBK) <0.25 0.25 lngikg dry 50J5/8260B 7/6/12 KAC I
Methyl Toniary BU<y! Elb<< (MTBE) <0.02 0.02 mglkgdry 50398260B 716112 KAC 
Methylene Chloride <0.02 0.02 mglkgdry 50351112608 716/IJ. Kf\C I
Na,)hthtdene ...::0.02 0.02 mg/kg dry 5035/8260B 7/6112 KAC I 

1, I,2~Tfit::hlorotthane <0,02 0.02 mglkg dry S03518260B 716112 KAC I


:i 
Styrene <0.02 0.02 mg/kg dry 5035/!2608 716/ll KAC 
1.1.1 ,1~1e:tJ"<1chh:)r6eth~ne <0.02 0.02 mgfkg dry 5035/8260& 7/6/12 KAC I 
I, J,2,2-Tetl"<!!chlo(oothan~ <0.02 0-0l m~dry S03518260E 7/6112 KAC ! 

i 
'fctr11c:hloroetbene <0.02 0.02 mgikg dr)• 5035/&260:S 716112 KAC 
Tetrahydrofuran <0.25 0.25 mgikgdry 50l5/8260B 7/6/11 uc i 
Toh.Jr~:~\¢ <0.02 0.02 rug/kg dey 503518260B 7/6/12 KAC " 
I,2,4~Trlchlorobonzeno <0.02 0.02 mg!i:gdry 5035/8260B 7t6m KAC 
l,2,3-TrichlorobeJlztne <0.02 0 01 mg!i:g dry 50l5/8260B 7/6/12 KAC 
1.1.J -Tri\:hloroetll.ane <0.02 O.OJ mglkgdry 50J518260B 716112 KAC 
'trichlocoethene <0 02 0.02 mglkgdcy 5035/8260B 1/6112 ¥..AC 
frichloro:ffuoromethane <0.02 0.02 mgikgdry 5035/\!2608 716/12 KAC 
1,2,3~Trichloropropf1ile <0.02 0.02 mglkgdry 50ll/S260B 716/12 KAC 
l,2.4·Tri'ml'::thylbenzenc <0.02 0.02 mglkg dry 503518260B 7/6112 KAC 
1,3,5-Trimelhylbcnzene <0.02 0.02 mg/kg dry S03S/i260B 7/6112 KAC 
Vinyl Chloride <0.02 0.02 mgikg dry 5015182608 7/6112 KAC 
o-Xyk'r)e -.::Q,02 0,02 mg/kg dry 50l518260B 716/12 KAC 

m,p<X:ylene -<ll.02 0.02 mgikg dry 503S/B260B 7161!2 l:AC 
Surrogate::: RANG£ 50l5/8260B 716/!2 KAC 
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lU. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/27112 

WorkOrder#: 1206-13061 
WATERS MlUORD 

Sample# 001 
SAMPLE DESCRIPTION: MWJ 
SAMPLE TYPE: GRAB SAMPLE DATEfTIME: 6/26/2012@ 09:22 

SAMPLE DET. DATE 
~ARAMETE~ RES01TS LlMlT ONlTS METHOD ANALYZED ANALYST 
DibromotlnoromeLhane 9! 70~130% 503S/S260B 7/6/1.2 KAC 
Tolu""'-48 97 70~UO% 503518260B 7/6/]2 KAC 
4~Bromofluorobenzene 93 N~DO% 5035/82606 716112 KAC 
l,2Dk.hloroerhane~d4 101 70~130% 5035/82(,013 716/12 KAC 
Moirture: 9 % SM2540 G. 612i/l2 Kf 
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RJ. Analytical Laboratories, lnc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/27/12 

Work Order#: l206-IJ06l 
WATERS MlLFORD 

SanMie# 002 
SA l'LE DESCRIPTION: SB3 
SAMPLE TYPEo GRAB SAMPLE DATEITIMEo 6/26/20!2@ 10:15 

SAMPLE DET. DATE 
PA(aMETER RESDLIS LOOT UNlTS METHOD ANALYZED ANALYST 

Volatile Organic Compounds 
AcetQne <0.44 0.44 ruf!/kg dzy 5035/8260B 7/6/!2 KAC 
tertiary Amyl Methyl l':::thcr <0.22 0,22 "'glkg dzy 5035/i26@ 716/!2 K.l\.C 
Uenzr;;o.e <0.04 0.04 mglkg dry 5035/8260B 7/61l2 uc 
:Bromobero;.eAe <0.04 0.04 mg/kg dry 50J5/8260B 116111 KAC 
flrornochlommethane <0.04 0,04 mgikg dry 5035/B260B 716/12 KAC 
BrOil10dichlotornerhw.:te <0.04 0.04 mg/kgd!y 5035/8260B 7/6/12 K.AC 
Bromofom1 <0.04 0.04 mglkg dry 5035/82608 1/6/12 KAC 
f:lromometh&ne <0,22 0.22 mgfkl: dry 503S/8260B 716/IZ KAC 
Sec-butylbenztne <0.04 0.04 Dlg/kg dry 503518260B 716/12 MC 
n~F.l\lty.lhc:n;tcne <0.04 0.04 mg/kg dry 50J5/8260B 7/6/12 KAC 
tert-Butylben.zeJ.te <0.04 0.04 roglkgdzy 5035/8Z60B 716112 KAC 
Carbon Disulfide <0.22 0.22 mgll:gdzy 5035/8260B 7/6112 K.AC 
Carbo11 Tetrachlotide <0.04 0.04 mf!/kg dry 50J5/8260B 116112 KA(: 
Chlcrobenzene <0.04 0.04 mg/kgdry 5035/8260B 716112 KAC 
Dibrumochloromelhane <0.04 0,04 mg/kg dry 503518260B 7/61!2 MC 
Cblowethant: <0.22 0.22 mg/kg dry 50J5/8260ll 7/6112 KAC 
Chloroform <0.04 0.04 mfVkgdry 5035/8l60B 716/li KAC 
ChJOromethw1C <0.22 0.22 mgll:gdry 5035/8260B 7/6/12 KAC 
Z...Chlorotoblette <0.04 0.04 mg/kgdry 5035/82601! 7/6112 KAC 
4-Chlorotoluene <0.04 0.04 mglkgdry 5035182608 716112 KAC 
1,2-0ibromo-3-Chloropropane <009 0.09 mglkg dry 5035/82609 716/IJ K.AC 
l.l~Dibromo.thme!EDB) <0.04 0.04 mg/kgdry 5035/82601! 7/6/12 KJ\C 
Djb(omomethaue <0.09 0.09 mg/kg dry 5035182608 7161!2 KAC 

1,3-Dichlorobenzcne <0.(14 0.04 mgii<J! dry 5035/ll260B 7/6/ll K.AC 
1,2:-Dich(orobenzene <0.04 0.04 mg/kg dry 5035/8260B 716112 KAC 

1,4-Dichlorobe)Jz,::::o.e <0.04 0.04 mg/kg dry 5035/82608 7/6112 KAC 

n<l?'lOpylbera.ene <0.04 0,04 mglkgdry 5035/g).60B 7161!2 KAC 
DichlorOditluoromcthane <0.22 0.22 mg/kg dry 5035/8260B 7/61!2 MC 
l.l~Dichloto~tlrMI'i: <0.04 0.04 mf!/kgdry 50l518260B 710/!2 KAC 
1,2-Dichloa"oelhane <1),04 0.1)4 roglkgdry 5035/S260B 7/6/12 KAC 
1, l~l)!chloroelhene <0.04 0.04 mgll:gdJY 50351~26DB 716112 MC 
vis-1.2~Dichloroethene <.0.04 0.04 mil/kg dry 50l5/8260B 7/61!2 KAC 
trst~~-1.2-Oic:hJ(l(l)t.Lhyk:ne <O.Q4 01)4 mi/kgdry 503518260B 116/J2 KAC 
1,1-Dichloropropane <0.04 0.04 mglkg dry 503518260B 716112 K.AC 
1..3-DichloropropMe <O.<J4 0.04 mg/kg dry 50~5/B260B 7/6/12 K.AC 
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R.I. Analytical Laboratories, Inc. 

CERTlFJCA.TE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/2711 2 

Work Order#: 1206-13061 
WATERS MlLFORb 

Sam~le# 002 
SAl\ PLE DESCRIPTION: SB3 
SAMPLE TYPE: GRAn SAMPLE DATErrlME: 6126/20!2@ 10:15 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
2,2~bichio(opmpane <OlJ4 ON miJkg dry 5035/S260B 716112 KAC 
1, 1-nichloropropenc <0.04 0.04 mg/kg dry 5035/S260ll ?/6/12 KA.C 
cis-1,3-Dicbloroproptne <0.04 0.04 mg/kg dry 50J5/8260B 7/6!!2 l<AC 
trans-1,3-Dichlccopropy.lene <0.04 Oil4 mg/kgdry SO.l5/8260B 116112 KAC 
Dlcrhyl ether <0.22 0.22 mglk.gdry 5035/S260B 7/6/)2 KAC 
Diisopropyl Ether (Dil?l;:) <0.22 0.22. mg/kg dry 5035/82608 716112 KAC 
1,4-DiLlxane <4.4 4.4 mg/kg~ry 503513260B ?/6112 KAC 
Ethyl Tertiary Butyl Ether <0.22 0.22 mg/kg dry · S03S/B260B 7/6/12 KAC 
EthylbeJJ?"&!J.e <ON 0.04 mglkgdry 50l5/8260ll 7/6/12 KAC 
Hcx:;.cl),orobutad:iene -::0.04 0.04 mg/k~dry 5035/S260B 7/6/12 KAC 
2~Hexanone <0.44 0.44 mg/kgdry 5035/8'2608 7/61!2 KAC 
kiopmpylbt:ll.zcne <0.04 0.04 mg/kgdry 50l5/8260B 7/6/12 KAC 
p-IsopropyltoluetJ.e. <0.04 0.04 miJkgdry 50l518260B 7/6/12 !{AC 

2-Bu.,.none(MEK) <0.44 0.44 msf~g dry 50l5/8260B 716/!Z KAC 
4-Merhyl-2-pentanone(MlBK) <0.44 0.44 mgikgdry 5035/B260S 7/6/12 KAC 
Metlly1 Tertiary Butyl Emtt (MTBE) <0.04 0.04 mg/kgdry 50l5/8260B 7/6/!2 KAC 
Meihylene Chloride <0.04 0.04 m&il<a dry 503S/8260B 716112 KAC 
N-aplnhalene <0.04 0.04 mg/kg dry 5035/8260ll 7/6112 K.'\C 

J ,l. ,2-Tfichloroeth!lLne <0.04 0,04 m!Vkg dry 5035/82608 716/12 KAC 
Styrene <0.04 0.04 m&lk& dry 503518~6@ 716112 KAC 
l,l,1,2.-Tc[Tachloroechane <0.04 0.04 mg/kg dry 50l518260ll 716112 KAC 
1,1,2,2-Tctrachlototth.-ne <0.04 0.04 miJkg dry 5035/8260B 7/6112 KAC 
TetrochloroetheD~: <0,04 0.04 l''&ikS dry 5035182608 716/l2 KAC 
Te~uhydmful(ln <0.44 0.44 mgikgdry 503518260B 7/6/12 KAC 
TQ(Ut;:O.¢ <0.04 0.04 nlg/kg dry 5035182608 7/61!2 KAG 
1,2,4~Trkhlorobenze:ne <0,0.4 0.04 miJksctcy 5035182601' 716112 I:AC 
1.::ZJ-Trithlorobenzcne <:0.04 0.04 mglkgdry 5035/8260B 7/6/)2 KAC 
1.1.1~Trir;:hloroethane <0.04 0.04 mgikgdry 5035182608 716112 KAC 
Trichloroethene <tl04 0.04 mg/kg dry 5035/8l.60B l/6112 KAC 
Trlchloroi1uoromefhane <0.04 0.04 mglkgdry 5035111260B 7/6/I2 KAC 
l,2,3 • T richloropropan.e <0.04 0.04 mgikgdry 5035/82608 716/12 KAC 
l,2,4~TrlroeLhylbcra11:n~ ·<0.04 0.04 mg/kg dry 5035182608 7/6/12 KAC 
1.,3,5-Trlm~lhylben:z.e.ne <0.04 0.04 mg/kgdcy soJ51826oa 716112 KAC 
Vinyl Chloride <0.04 0.04 mg/kgdry 5035/82608 7/6/12 KAC 
o-Xylc:ne <0.04 0.04 mg/kg dry 50l5/S2600 7/6112 KAC 
m,p-Xyle.ne <0.04 0,04 mVJ<g dty 50351&260)3 716112 KAC 
Sum)glitt:!i RANGE 5035/8260!! 7/6/12 KAC 

http:CERTlFJCA.TE
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/27112 

Work Order#: !206-13061 

WATERS MILFORD 

Sample # 002 · 
SAMPLE DESCRIPTION: 5133 
SAMPLE TYPE: GRAB SAMPLE DATErriME: 6/26/2012@ 10:15 

SAMPLE DET. nATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
Dibtomof1uorome[hane 91 ?0-:130% 5035/82608 7/6/l2 KAC 
ToJ.ucnc:~d8 9! 70-130% 503518260B 7161!1 KAC 
4·Bromoiluorobenzene 94 70-130% 5035/8160B . 7/6/]2 KAC 
1,2 DichloroDtbane-d4 93 }l)wJ)Q% 5035'/82608 7/6/12 KAC 
Moisture 9 o/o SM2540 0. 61:18112 !()' 



I 
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lU. Analytical laboratories, lnc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/2711.4 

Work Order#: 1206,)3061 

WATERS MILFORD 

~ 
I 
~'' 
i~ 

i 
i. 
[·:: 

Sa~Je # 003 
SA PLE OESCRli'TlON: SB4 
SAMPLE TYPE: GRAB 

PARAMETER 
SAMI'LE 
RESULTS 

SAMPLE DATEfr!ME: 6;26/2012@. 10:]5 

DET. DATE 
LIMIT UNITS METHOD ANALYZED ANALYST 

~~ 

Volatile Organic. Compounds 

Ac:erone 
'[~.~lia~y b.wyl MvilAyl [!J,,_., 

Bmzcne: 

:Oromoben:zene 
Bwmoc)JioromethAAt: 
Brornodichloromelbane 

Btomofotm 
Btomomet.h;me 
Sec~bucylbeozene 

n-BuryJben:tene 
te!t-Butylbeozene 
Carbon Disulfide. 

Carbon Tcirw::hloride 

Chiorobenzene 

Dibrqroocblo.romethaoe 
CbloooeU1anc 

Chloroform 
Chloro.rndhan~ 

2-Chlaroroluene 
4.Chlorowluene 
l ,:2 -Dib{l)mo-3-Chloroprop~n~ 

1.. 2-Dibrcmoeth.ant():DB) 

Dibromomer.hanc 
lJ-DichJo(oben:l4::nc 
1,2-bic:hlorobenzene 

1,4-Dichtorobenzene 

n~Pcopylbe:nmne 

Dlchlorodifluorom~thane; 

I , 1-Di chloroelhane 
1.2~Dicbloroethanc 

1,1-Pichloroe;i.tu::n~ 

cis-1,2-DichloroeLhene 

tra.us-1 ,1.-Dit-hloroethylene 
\,2-Dichloropropane 
1,3 -Diohlorop.ropane 

<())9 

-...0.19 

<0.04 
<0,04 
<0.04 

<0.04 
<0.04 

<0.19 

<0.04 
<0.04 
<0.04 

<0.19 
<0.04 
<0.04 

<0.04 
<0.19 
<0.04 

<.0.!9 

<0.. 04 

<0.04 
.,0.08 

<0.04 
<0.08 
<(J.()4 

<0.04 
<0.04 

<0.04 

<0.19 
<0,04 

<0.04 

<0.04 
<:0.04 

<0.04 

<0.04 
<0.04 

0.39 rug/k& dry 5035/8260!) 7/6/12 
O.lft mJ0.~;;. t.hy J'0.3.:Ji81tSOe 1/~/ll 

0.04 mg/k&dry 50J5/i.260ll 7/6112 

0.04 mg/kg dty 5035/8~60B 'l/6/12 
0.04 mg/kg dry 5035i8260B 7/6112 

0.04 mg/l:gdry 5035/i260B 7/6/12 

0.04 m&fkg dey 5035/8260B 7/6/12 

0.19 mglkg dry 5035/8260B 716/12 

0.04 mg/kg dry 5035/82608 7/6/12 

O.Q4 mgl.kg dry 5035/lll60B 7/6/]2 

0.04 mglkg drY 5035/8Z60U 7161!2 

0.19 ntg/kg dcy 5035/82608 716112 

0.04 mglkg dry 50l5/8260B 7/6/12 

0.04 mg/kg dry 503518Z60E 7161!2 

0.04 mg/kgOry 5035/8260!) 7/6/12 

0,19 m&fkgdry 5035/82608 716/l2 

0,04 mafkg dry 50351826@ 7161!2 
0.19 mg/kg dcy 5035/82608 716/U 

0.04 mg/kg dey 5035182608 716/12 
0.04 ntafkgdry 5035/!i260E 7/61!2 
0.08 rng/kg dry 5035/8260B 7/6112 

0.04 mg/kg dcy 5035/82608 7/6/12 

0.08 mg/kgdcy 5035/82608 716112 
O.l\4 ntg/kg dJy 5035/S260B 716/)').. 

0.04 mg/kgdcy 5035182608 7/6/12 

0.04 mgll:gdry 5035/8260)3 7/6/12 

0.04 mglkg dry 50l5/i260B 7/6112 
0.!9 mg/kg dry 5035/82608 7/6/12 

0.04 mg!kgdty 503ll8i60B 7/6112 

0.04 mg,rkg dry 50)5/8260)3 7/6112 
0.04 mg/kg dry 5035/S260B 716/12 

0.04 mgjkg dij 5035/82608 716/12 
004 mafkgdry 5035/8260B 116112 
0.04 ntg/kg dJy 5035/8260B 716/IZ 

0.04 mg/kg dty 5035/8260D 7/6/12 

KAC 
'KP..G 

KAC 
KAC 
KAC 
KAC 
KAC 
KAC 
KA.C 

KA.C 
KAC 
KAC 
KAC 
KAC 

KAC 
f"AC 
KAC 
KAC 
KAC 
KAC 
KAC 
KAC 
KAC 
KAC 
KAC 
ICAC 

KAC 
KAC 
KAC 
KAC 
KAC 
KI\C 
KAC 
KAC 
KAC 

r 
t'i 
t
1 
K 
~ 

~: 
" 

~ L,, 
k 
f 

,,. 
;'· 
~ 
'~ 
~,: 

l;; 
<r: 
'~ 

I~ 
i5 
:·. 
j:: 

~ 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/27112 

Work Order#: 1206-13061 
WATERS MILFORD 

Sam~le # 003 
SA PLE DESCRIPTION: SB4 
SAMPLE TYPE: GRAB SAMPLE DATErriME: 6126/2012@ 10:15 

SAMPLE DET. DATE 
PARAMETER RESULTS LJMlT UNlTS METHOD ANALYZED ANALYST 
2,2~0ichloropropane <0.04 0:04 mg/kg dry 50l51i260ll 716!!2 KAC 
l.l ~Dicb(oropropcne <0.04 0.04 mg/kgdry 5035182608 116!11 KAC 
ci.s:~l,3·Dichlaropropen!:; <0.04 0.04 mg/kgdry 5035/82608 7/6/12 KAC 
tranS· I .~·Dichloropropylene <0.04 0.04 rng/kg dry 5035/8260B 7/6/12 KAC 

Dimhyl t[her <0.19 0.19 mg/kgdry 50J5/!260B 7/6/12 KAC 

Pii,opropy] Etllor (!l!PE) <0,]9 \), 19 mi/kgdcy soJS/i26oa Jt6m KAC 
1,4 ·Diux.nnc <3.9 3.9 mglkg dry 5035/8260!! 7/6/12 KAC 
Btltyl Tcrci~ry Buzyl Ether <0.19 0.19 Ing/k:g dry 5035/82608 7/6il2 KAC 
:Ethylbcn7,c(le <0.04 0.04 mgtlqdry soJSi826oa 716/IZ KAC 
ll.cxuchlorubutlldiene <0.04 0.04 mg/kg dry 503518260ll 7/6/12 KAC 
2~HtXi!I.D0110 <0.39 0.39 . mg/J<g dry 5035/8260B 7/6/12 KAC 

lsopropylbi!:n7-tllC <0.04 0.04 mglkg dJY 5035/8260B 1161!2 KAC 
p-rsopropyttoluene <0.04 0.04 mglkgdry 5035/12609 7/b/]2 r_~c 

2-Bmanone(MEK) <0.39 0.39 mg/kgdry 5035/82608 7/6112 KAC 
4-Mcthyl-1·p¢n.tiiOOtl.C(h.1IBK) <0.39 0.39 mg/kgdry 5035/8260B 716112 KAC 
Methyl Tertiary guryl :G.ther (MTB£) <0.04 0.04 mg/kgdry 5035/8260B 716/]2 KAC 
Methylene Chloride <0.04 0.04 mg/kgdl]' 5035/8260B 7/6/ll KAC 
Nllpbthmlcme: <004 0 0•\ mg/kgdry 5035/8J6013 1/6/12 KAC 
1, I ,2-Trichloroeth&te <0.04 0.\)4 llll!lkg dry 5035/8260B 716/n KAC 
Sryrcm: ,,0.04 0.04 mgikgdry 5035/82601! 716112 KAC 
1.1.1 .2-tc:tnu;:hloroeth~oc <0.04 0.04 l\"tg/kg (!(y 5035/816@ 'l/6/12 KAC 
1,1 ,2,2-Tctrachloroct:hane <0.04 0.04 m;glkgdry 5035/S260B 7/6112 KAC 
Tctrachloroerhene <0.04 0.04 mg/kg dry 5035/8260!! 7/6/12 KAC 
!(:tr;:~I"Jydrofumt'l <0.39 039 mg/kgd<y 50Jl/S"601l 116112 KAC 
Toluene <0,04 0.04 mg/kgdry 5035/826013 7/6/12 KAC 
1,2,4•Trichtorobt'nZc:ne <0.04 0.04 mglkg dry 5035/8261)}3 7/6il2 !CAC 
1..1.3·Tfic.ntorobcn;l:tne <0.04 0.04 mg/kg dry 5035/82600 7/6112 !(AC 

l, I,l ~Trichioroetb.:ane <0.1)4 0.04 mglkgdry 5035/~26\JB 7/6/lZ KAC 
lrichloroethenc <0.04 0.04 mg/kgdry 5035/B260ll 7/6112 KAC 
Trichloro.tlooromethane <0.04 0.04 mgfkg dry 5035/82608 7/6/]2 KAC 

1,2,~-Tricb.loropropao.e <0.04 0.04 mg/k~ ucy 5035/8260)) 7/6/12 KAC 
1,2,4-'trimethylbenzene <0.04 0.04 mg/kg dry 5035/826@ 7/6112 KAC 
1,.3 ,5.'frimethylbenz.ene <0.04 0.04 mg/kg dry 5035/82600 7/6112 KAC 
Vi.n:rl ChloriO~ <0.04 0.04 mglk;g ~(y 5035/8:260)) 116112 KAC 
o-Xyleoe <0.04 0.04 mgikg dry 5035/8260B 7!6111 KAC 
m,p~XyJene <0.04 0.04 mg/kg dry 5035/8260ll 716/l2 KAC 
Sucrog~tt~ RANGE 5035/82601) 7/6112 KAC 
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R.I. Analytical Labocatories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Dare Received: 6/27/12 

Work Order#: [206-1306! 

WATERS MILFORD 

Sample# 003 
SAMPLE DESCRif'TlON: SB4 
SAM.PLE TYPE: GRAB SAMPLE DATEtriME: 6.12612012@ 10:15 

SAMPLE DET. DATE 
PARAMETER RESULTS LlMff l!Nll'S METHOD ANALYZ£D ANALYST 
Pihromotluorornethanc. 98 70·130% s·035/B260S 7/6/12 KAC 
roluenl!'-d8 91 10~130% soJsm6oB 1161!2 KAC 

4·BrOtllOtluorobeno:enc: 93 70·130% 50351826013 7/6/12 KAC 
1.2 Di(~hloroethlw.e·d4 100 70"'130% 5035/8260B 116112 KAC 
Moisture 7 % SM"540G. 6128112 KF 
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R.I. Analytical Laboratories, Inc. 

CERTlFlCATE OF ANALYSIS 

Capacc.io Environmental Eng. 

Date Received: 6/2711'2 

Work Order#: 1206·13061 
WATERS MILFORD 

Sample# 004 
SAMPLE DESCRiptiON: 
SAMPLE TYPE; OR.tlil 

PARAMETER 

MW2 

SAMPLE 
RESULTS 

SAMPLE DATEITIMll: 

DET. 
LIMIT UNITS 

6/2612012@ 11:15 

DATE 
METHOD ANALYZED ANALYST 

Volatile Organic Compounds. 

Acetone 

'f(l:rliary AmyiJvJcthyl Ethc( 
Bonzene 

BrOm\)benz.t:ne 

Btomochloromethan~ 

Bromodichlorometha.ne 

Sn)mOfbnn 

BrOnlOtnethane 
Sec-butylbctl2ene 

n-l3utylbenzene 

tt:rt~Btltylber'l.Z.ene 

Carl:Jon Di::n.dfide 

Carbon teLraL,hloride 

Cblorobet.12ene 
Dibromochlol'"t;tri'telhane 

Chloroetbane 

Chloroform 

Chlocometha.oe 

2..Chlorotolotne 

4~Chlorotoluene 

1.2-Dibromo-3-Chloropropanc 
1,2-bibromoei.hane(f:b£1) 

Dibromometbane 
J..3-DlchJombe)')zene 
1,2-0ich!orobenzene 

1,4-Dichtorobenzene 
n~PropylbtilZene 

bichlacodilluoromethane 

1, 1-DichloroeLh~ne 

1,2··Dichloroethrult 
1,1-Dioh!Qroelhene 

ci~- I,2-bicltloro6thc:ne 

rram>-1 ,:Z-Dichloroethylene 
1,2--Dichlotopmp.anc 
1 ,3-Dichlol\)pmpane 

-:::0.51 

<0.26 
<0.05 

....;:0.05 

<0.05 
<0.0:5 

<0.05 

<0.26 

<0.05 

<0.05 

<005 

<0.26 

<0.05 

.<O.o5 
<0,05 

<0.26 

<0.05 
<0.26 

<.0.05 

<0.05 

<0.!0 

<0.05 

<0.10 

<O.OS 
<0.05 

<0.05 

<0.05 
<0.26 

<0.05 
.,0,05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

0.51 mglkg dl)' 

0.26 ·mg!kg dry 

0.05 mglkgdry 

0.05 mg/kg dry 

0.05 mg;~g dry 

0.05 mglkg dry 

0.05 mg/kgdry 

0.26 mg/kgdry 

o.os mglkg dry 

0.05 mglkg dry 

0.05 mfl/<g dry 
0.26 rnglkgdry 

0.05 mgikg dry 

0.05 mglkg dry 

0.05 mglkgd<y 

0.26 mglkgdry 

0.05 ll!g/kg dry 

0.26 mg/kg dry 

0.05 m~'kg dry 

0.05 rnglkg dr)l 

0.]0 rnglkg dry 
0.05 mglkg dry 

0.!0 mgikgdry 

0.05 mgtks dl)' 

0.05 mglkgdr)l 

0.05 mgikgdry 

0.05 mglkg<l()' 

0.26 mglkgdry 

0.05 mg/kg dl)' 

0.05 rnglkg dty 

0.05 mg!kg dry 

0.05 mg/kg dry 

0.05 mg/kg dry 
0.05 mglkg dry 
0.05 mg/kg dry 

5035/82608 7/6112 
S035!$260S 716/12 

50ll/8260ll 116Jl2 

50J5/8260ll 7/6/12 

5035/82608 7/6112 
50l518260B 7/6!12 

50l5/8260B 7/61!2 

5035/82608 716/[2 

5035/8260B 7/6/12 

5035/82608 716111 
503SIS260B 716/n 

50351i260l! 7/6112 

50Jl/8260B 7/61!2 

5035/S260B 716/l2 

5035/l!260l! 716/12 

5035/82608 7/6!12. 

503S/8260E 7/61!2 
50351!260B 716/12 

50J518260B 716112 

5035/8260B 7/6112 
5035/ll160l! 7/6/]2 

50l518260B 116112 

5035/8260B 116112 
5035/8260B 716112 

5035/8260B 7/6/l2 

S03518260B 716112 
50351&2601! 7161!2 

50l5/8260B 716/12 

5035/82608 7/6112 
50)5/12608 716/ll 

5035/&2601! 716/12 

50l5/8260B 7/6/12 

5035!8260B 716/12 
5035/82601! 716/l2 

5035!8l60B 7/6/12 

KAC 
KAC 
KAC 
KAC 
10\C 
KAC 
KAC 

KAC 
KAC 
KAC 
10\C 
KAC 

KAC 
10\C 
KAC 
KAC 
KAC 
i<Ac 
kAC 
10\C 
KAC 
KAC 
10\C 
¥.JI.C 
kAC 

uc 
10\C 
KAC 
uc 
uc 
i<AC 
10\C 
10\C 
KAC 
10\C 

~ 

f 

~ 
~ 
:·c 

~ 
l
I 
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RI. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Cap""cio Env.ironmental Eng. 

Date Received: 6/21112 

Work Order#: 1206-13061 
WATERS MlLFORD 

Sam~le # 004 
SA~ PLE DESCRIPTION: MW2 
SAMPLE TYPEo GRAB SAMPLE DATEtriME: ·· 6/26/2012@ l.U5 

SAMPLE DET. DATE 
PAli.AMli:Tli:R RESlJLTS LIMIT UNITS METHOD ANALYZED ANALYST 
2,2-bichUm:lpropano <O.QS 0.05 mw'kg dry 50JS/3"60B 'l/6/12 KAC 
1.1-Dichloropropene <0.05 0.05 mglkgdry 5035/S260B 7/6/12 KAC 
cis-1,3-Dlchloropropelle <0.05 0.05 mg/kg dry 5035/82608 7/6/12 )(AC 

1r 11rl~-l,3-Dithloroprupylcne <0,05 0,05 msfks dry 5035/8260U 7/6/12 KAC 
Diethyl ether <0.26 0.26 mglkg dry 5035/8260B 7/6/!2 KAC 
Diisopcopyl Elher (DU'S) <0.26 0.26 mg/kg dry 5035/82608 7/61!2 KIIC 
1,4-Dioxane "'..5, 1 5.1 m&'l<~ dly SOJS/S260n 7/6/12 KAC 
Ethyl Tertiary Botyl E!her <0.26 0.26 mglkg dry 5035/8260B 7/olll KAC 
EthylbtJmfl~ <0.05 0.05 mg!kg dry 5035/82608 7/6112 KAC 
Hexachlorobutadie.ne <0,05 o.os "'Sfl:gd')l .SOJ5/8260ll 116112 KAC 
2~Hexanone <0.51 0.51 mglkgdry 5035112608 7/6/U KAC 
J$OJ)fopylbenzeoe <0.05 0.05 mg;kg dry 5035/8260B 7/6/12 KAC 
p~lsopropylloluene <0.05 0.05 meJJ:g dry 50J5/8260B i/6112 KAC 
2-Buianone(MEK) <0.51 0.51 mg!J(gdry 5035/82608 716112 KAC 
4~Methyl~J-pentMOllt(MT8.K) <0.51 0.51 mg/kgdry 5035/82608 716/ll KAC 
M~thyl ·tfrtia:ry :Bt.llyl :Ether (MfBE) <0.05 0.05 mSfl:g dry 5035/8?.606 7/6/12 )(AC 

Methylene Chloride <0.05 0.05 mglkg dry 5035/82608 7/6112 KAC 
N•phth>Jen• <0.05 0.05 mg/kg dry 50J5/8260£l 7/ti/)2 KAC 
1,1 ,2 ~'trichloroethane <0.05 0.05 mg/kg dry 5035/li260B 1161!2 )(AC 

Styrene <0.05 0.05 mg/lg dey 50lS/8260B 7/6/ll KAC 
1.1.1,2-T¢tr~ch..loro0th.afiC <0.05 0.05 mglkg dey 50l518260B 7/6/12 KAC 
1,1,2,2 • T c:tr.o.c:hloroethanc <O.OS 0.05 mg/kgdry 50)5/82608 7/6/12 KAC 
Terruchloroethene <0.05 0.05 mSfl:g dry 50351112608 7/6/12 KAC 
Terrahydrofuran <0.51 0.51 mglkgdry 5035/8260B 7/6112 KAC 
Tolueoe <0.05 0.05 mg/lcgdry 5035/82608 7/6112 )(AC 

1,2,4~Trirh.lorob~nzem: <0.05 0.05 mg/kg dry 5035/82608 7/6/12 KAC 
1.2.3~Tric.hlorobe-..nune <0.05 0.05 mglkgdry 50J5/8260B 7/61J2 KAC 
I ,I, 1-TrichlorQethane <0.05 0.05 mglkgiliy 5035/82008 7/6/12 ){AC 
ldchloroethene <0.05 0.05 mSfl:g dfJ' 50.35/82608 116112 KAC 

Trichlorotluoromechanc <0.05 0.05 mg/kg dry 5035/32608 716/!2 KAC 
1,2,3-TdchloropfOPlilllC <0.05 0.05 mg/kg dry 5035/82608 7/6/12 KAC 
1 ,2,4-Trimethylbenzene <0.05 0,05 m;:/kg<ily 50J5/8260B //6/12 KAC 
I,3, 5-"Trimelhylbo:mz.ene <0.05 0.05 mg/kg dry 5035192608 7/6/12 KAC 
Viilyl Chl"ri<ie <O.OS 0.05 mglkg dry 5035/82608 7/6112 1<AC 
o-Xyli::ne <0.05 OM mg/kg dry 50J5/SJ.60B 7/6/12 KAC 
m,p-Xylene <0.05 0.05 mglkgdry 5035/82608 7/6/12 KAC 
Sut'l'ogates RANG£ 5035/32608 7!6/l2 KAC 
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RJ. Analytical Laboratories, lnc. 

CERTlFlCATE OF ANALYSlS 

Capaccio Environmental 'Eng. 

Daie Received: 6/27112 

Work Order#: 1206-13061 

WATERS MILFORD 

Sample# 004 
SAMPLE DESCR.lPTlON: MW2 
SAMPLE TYPE: GRAB SAMPLE DATErriME: 6/26/2012@ 11:15 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
Dibn::unotluOJ"Oil'!~thaM 97 ?0~130% 50J5182608 7/6/11 L~C 

'foh.tCne~dS 95 70-130% 5035.~2608 7/61!2 T<AC 

4~Broroofluorobenzene 93 70-130% 5035/82608 7/6112 KAC 
1,2 Dichl.Qroerhane~d4 101 70-130% 503518260B 7J6/12 KAC 
Moi.!:Lurc lJ % SMmOG. 6/28112 H 
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R I. Analytical Laboratories, loc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/27/12 

Work Order#: 1206-13061 
WATERS MJLFORD 

S~le# 005 
S PLE DESCRIPTION: MW4 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 6/26/2012@ 14:45 

SAMPLE DET. DATE 
PARAMETER RESULTS LlMll UNITS METHOD ANALYZED ANALYST 

Volatile Org~mfc Compound~ 

Acetone <0.51 0.51 ijl!rll<g dry 50)5/i260B 716!!2 KAC 

Tc:rti~ry Amyl Metl"1YI Et:her <0.25 0.25 mglkgdry 50J518260B '1/6/12 KAC 
S.-:n7.cne <0.05 0.05 mgikg dry JOJS/!260~ 7/6/11 KAC 

Bromobe.nz.ene <0.05 o.os mg/kgdry 50l518260B 7/6112 KAC 

Bfonlochloromc.th.an~ <0.05 0.05 mgtkg dry 50J51S260B 7/6/12 KAC 
Bromodicllloramethane <0.05 0.05 mg/kg dry 5035/82608 716/)2 KAC 

BromMonn <0.05 0.05 mg/kg dry 5035/nOOE 716112 KAC 

Brornomethilrre <0.25 0.25 mg/kg dry 50l518260B 7/6/12 KAC 
Sec-bLJLylbetlZono <0.05 0.05 rng/kg dry SOJ518260B 116m KAC 

n-Bucylbenz.eue <0,05 0.05 m~ll:g dry 5035/8260£1. 7/6/12 !CAC 
terr~B~Jtylbenune <0,05 0.05 mglkg dry 50l5/8260E 7/6/12 KA.C 

Carbon Disulfide <0.25 0.25 mg/kg dry 5035/82608 7/6112 KAC 

Carbon lelrach1oride .:;:0.05 0.05 ml\'kgdoy 5035/82608 716/12 KAC 

Chlorobe:nzeoe <0.05 0.05 rnglkgdry 50l5/8260B 7/6/!2 KAC 

Pib~omocJ:l(Qromethane <0.05 0.05 rng/kg dry SOJ518260B 1/6/12 KAC 
Chloroetbanc <0.25 0.25 mg/k& doy 5035/8260B 7/6/12 KAC 

Chloroform <0.05 0.05 mglkg dry 50JS/8260B 7/6/12 ICJI.C 
Chlorome~:bane -<:0.25 0.25 mgikgdry 5035/8260B 116112 KAC 
2~Ch!oroto!uenc <0.05 0 05 '"glkg dry 5035/&2608 7/6/12 KAC 

4~Chlototoluent: <0.05 0.05 mglkg dry 5035/82608 716/12 KAC 

l.Z-Dibromo-3-Cnloropropane <0.10 0.10 rnl\'kg dry 5035/8260B 7/6/ll KAC 
1,2-Dibromoe.thane(EDD) <0.05 0.05 mg/kgdry 5035/82608 716!!2 KA.C 

Dibromom.ethane <0.10 0.10 mglk.gdl)' 50l5/8260B 7/6/12 KAC 

J.3-Dich\omben.z.c:r.c: <0.05 0.05 mg/kg dry 5035/87.60)) 716/12 KAC 

1.,2-0ic.hlorobcn7.cne <0.05 0.05 mg/kg dry 5035/&260B 7/6/12 KAC 

1,4~Di chlorobc.nr.ene <0.05 0.05 mg/kg dry 5035/!260B 7/6/i2 KAC 

n~Pmpylbenzene <0,05 0.05 mg/kg doy 5035/8260B 7/6112 KAC 

Oichlorodifluoror.ntthane <0.25 0.25 mg/kg dl)l 5035/8260B 7/6112 KAC 

l, l~DichloroeUlaaJt: <0,05 0,05 mg/kgdry 50l518260ll 716112 !CAC 
1,2~Di<:hlotoeth~r·lt <.0.05 0.05 mg!kgdry 5035/82602 7/6/12 KAC 

l, l -Piohloroethone <0.05 0.05 mg/kg dry 5035/82608 716/12 KA.C 

cis:~l ,2~Dic:hloroothcne <0.05 o.os mg/kg dey 503S/S260B 716112 KAC 
crans-1 ,2~D1chloroethykne <0.05 0.05 rng/kg dry 50l518260ll 7161!2 ICA.C 

1,2-Dichloropropane <0.05 0.05 rngikgdzy lOJ5/8260B 716112 KAC 
1,3~Dichloropropane <0.05 0.05 m~'kgdl)l 50351826013 7/6/12 KAC 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Envi.romncntal Eng. 

Date Received: 6/?.7/12 

Work Order#: ).206-13061 
WATERS MILFORD 

Sample# 005 
SAMPLE DESCftll'TIONo MW4 
SAMPLE TYPE: GRAB SAMPLE :OAJ:E/TlM£: 6/26/201 2 @14:45 

SAMPLE DET. DATE 
PARAMETER RESULTS LJMlT UNITS METHOD ANALYZED ANALYST 
:l)...:Oichloropropu:nt <0.05 0.05 mg/kgdry .503S/8l60B 'i/6/l2 KA.C 
1.,1-Dichloropropcne <0.05 0.05 mg!kg dry 5035/9260ll 7!6112 KAC 
cis-1 ,3 -Dichloropropen~ <0,05 0.05 mg/l<gdry 50)5/82608 716/12 KAC 
tra.ns-1.3-Dichloropropylene <0.05 0.05 mg&gdry 50351S260B 7/6112 KAC 
Diflthyl ether <0.25 0.25 mglkgllry 503518260ll 7/6/l2 KAC 
Diisopropyl Btllor (DIP£) <0.25 0.15 mg;kg dry 5035/82608 7/6112 KAC 
1,4,-Qioxane -<5.1 5.1 roglkg; d.-y 5035/8:260B 7/6/l2 KAC 
Ethyl Tert1.a.ry .Butyl Ether <0.25 0.25 ml,lkg dry 5035/8260B 7/6/!2 KAC 
l::thylben7..Cnc <O.OS 0.05 mg/kg dry 5035/8260ll i/6112 KAC 
Hex;:,chlorobotadi!::ne <0.05 oo; mglk:g da)' 5035/8260B 7/6112 KAC 
2-HC::Xiu)Orlc <0.5! 0.51 mg/kg dry 5035/82608 7/6/12 KAC 
lsopropylbenzene <0.05 0.05 mg/l.::gdry 5035/82608 7/6/12 !:AC 
p-ls.opropyltoluene <0.05 0.05 mg/k~ dry 5035/82608 116112 KAC 
2-Botanooe(MEK) <0.51 0.51 mg/kg dry 5035/82608 7161!< KAC 
4-Methyl-2-pcntanone{MJBK) <0.51 0.5! mg/kg dry 503 5/8260ll 7/6111 KAC 
Methyl Tertillry Butyl Ether (MTBE) <0.05 0.05 mst~s dry 5035/n608 7/6/12 KAC 
Methylene Chloride <0.05 0.05 ml,lkg dry 5035/82608 7/6/U KAC 
Naphthalene <0,05 0.05 mg/k:g dry 50J5/8260B 116/il KAC 
I. 1,2-irichk.lroeLhane <0.05 0.05 mg/kgdry 50J5/8260B 7/6/l2 KAC 
Styre!)(! <0.05 0.05 ml,lkgdry 5035/8260E , 716111 KAC 
1, 1,1 ,2-T etrachloroeihane <0,05 0.05 mg/kg dry 5035/826013 7/6112 KAC 
1, I,2,2-1etrachloroethane <0.05 0.05 mSfkgdry 5035/826013 7/6/12 KAC 

r~trae:lJ.lorocthe/le <0.05 0.05 mg/k,;]dry 5035/82608 716112 KAC 
Teuahydrofuran ..-.:o.si 0.5! lnf!/kg dry 50J5/8260B 7/6.1)2 KAC 
Toluene <0.05 0.05 mg/kg dry 5035/82608 7/6112 KAC 
1.2 ,4~'frichlorobtnzene <0.05 0.05 ml,lkgdry 5035/82608 7/6/ll KAC 
1 ,2,3 -Trichlorobtnzen~ <0.05 0.05 mgtkg dry 50l5/g260B 716/12 KAC 
I,1, 1-lrichloroethane <0.05 0,05 mg/kgdry 5035/82608 7/6112 KAC 

T~'i(:hlotoet.he(te <'0.05 0.05 mgfkg dry 5035/8260B 7/6/11 KAC 
Ttichlorofiuorometh:ane <0.05 0.05 mg/kg dry 5035/S260B 7i6il2 KAC 
I,2,3 -Trichloroprupane <0,05 0.05 mglkgdry 5035/82608 7/6/12 KAC 
1,2,4-YrimeLhylbenzene ~o.os 0.05 :mg!kg dry· 5035/8"60B 7/6112 KAC 
I.3.5..Tfimcthylbc:nzc:nl!: <0.05 0.05 mg/kg dry S03S/8260B 7/6/12 KAC 
Vinyl Chlofide <0.05 0.05 ml,lkg dry 503518260ll 7/6/l2 KAC 
o-Xylene <0.05 0.05 mgtkgdry S0351SZ60B 7/6112 KAC 
m,p-XylMil: <0.05 0.05 mg/l<g dry 5035/82608 7/6/ll KAC 
Surrogates RANGE 5035/8260B 7/6112 KAC 
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R.l. Analytical Laboratories, Inc. 

CEll.tlf'iCATE OF ANALYSIS 

Capaccio Environmental Eng_ 

Date Received: 6/271.12 

Work Order#: 1206-13061 
WATERS MILFORD 

Sample# 005 

SAMPLE DESCRIPTION: MW4 

SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 6/2612012 @ 14:45 


SAMPLE DET. DATE 
PARAMETER RESULTS UMlt UNlTS METHOD ANALYZED ANALYST 
Dibmmoflt~owmcth~c. 9& 70-130% 5035/82.60B 7/6/11 Y.AC 
TC!h.Iene-d!\ 98. 10~130% 503518260B 7/6112 l(AC 

4-Bromofluorobenzene 93 70-130% 50351S260B 7/6/12 KAC 

l,2 OichJO(octh::\I)C·dA. 103 70-130% 5015/826(1.8 7/6/l2 lCAC 
Moisture 16 % SM2540 G. 6/28/12 KF 



I 
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R.I. Analytical Laboratories, fnc. I
CERTIFICATE OF ANALYSIS I 

!Capaccio Environmental Eng. ! 
1m 

!Date Received: 6/27/l2 ~~ 
{i: 
~~Work Order#: 1206-13061 :·,,.. 

WATERS MILFORD ~: 

Sa~# 006 
SA LE DESCRIPTION: MW3 

SAMI'LE TYPE: GRAB SAMPLE DATE/TIME: 6/26/2012@ 13:15 


SAMJ>L:E DET. DATE 

PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 


VPH 
Uoadjos~<o cs-cs illipha~icstrm) <J.I J.1 mglkg dry MADBP 712112 £C 

Vnadjwtl!d C9~C12 Aliphatics (f"D)) <3.1 J.1 mg/kg dry MADE~ mm BC 
Mcthyl~wrt-bucylcthcr <0.10 0.10 mglkg dty MADEP 712/12 EC I 
Bc.o?A;O~;: <O.JI 0.31 mg/kg d<y MJ\.O£P 712112 EC 
Toluene <0.31 O.J 1 rng/kg Jry MADE? 712/12 EC I
Er.hylben:l'.ene <0.31 0.31 mglkg dry MAOEP 7/2/1?. EC ! 
m,p-XyleM <0,31 0.31 mg/kgdty MADEP 7/2/12 EC 
o-XyJ~e <0.31 O.ll mg/kg dry MADEP 712112 EC ' INaphthal~nc ~0.31 0.31 mg/kg dcy MADEP 712/ll EC 
Adjosted C5-C8 Alip.hati<:s(ffD) <3.l 3.1 mg!kg dcy M.A.bf:IJ 7/2112 EC >,, ' 
Adju;:tOO C9-C12 Aliph.a:t:ics:(fJD) <3.1 1.1 rug/kg dry MADEP 7/2112 EC I 
C9-C10 Arullllltk•(PlD) <J.1 3.1 mg/kg (!ry MAOEP 7WI!- EC 
M'oi:m.1re g % SM2540 G. 6i2S!l1 Kf I 
Surrogal'.e RANGE 712112 EC 

2,5-Dibromotolucne(PID) 96 70-llO% MADEP 712112 EC I
2,5~Dibromowh.iene(fiD) 97 70·130% MADEP 7/2/12 EC 

EPHipAH 
C9-C1i Aliphacics <22 n n>g/kgdcy MADH 6129112 TCL 
C19-C36 Aliphatics <22 22 mgll:g d<y MADEP 6/29/12 TCL ICll~C22 Aromatics: <22 22 mg/l:g dry MAOEP 6/29112 TCL 

' 
Tnrget :PAH Analyces 6/29/12 TCL ! 
Naphthalent <(JA 0.4 mglkg dry MADEP 6/29/12 TCL I 
2~Metbylnaphthalen.e <0.4 0.4 mglkg dry MADEP 6129112 TCL I 
Acenaphlbylene ..::0.4 0.4 mg/kg dry MADEP 61:29/12 TCL I
Ace.naphdtene <0.4 0.4 mgll:g dry MADEP 6/29/!2 TCL 

I 
i

Fh.IO(ene <0.4 0.4 mg!kg dry MADEP 6129112 TCL 
~henanlhrenc <0.4 0.4 mg/kg (!ry MAD€P 6129/12 TCL 
An~hra~ene <0.4 OA ms.fkg dry MADEP 6129/U TGL 
F!l;lor~rnhe:ne: <0.4 0.4 mgikg d<y MAD£P 6129112 TCL ~: 

I'
l>ytene <0.4 0.4 mg/kg dry MADEP 6129112 TCL n 
Benzo(a)anthntcene <::.0.4 0.4 mg/l<:g(it} MADEP 6129/U TCL ! 

:0 
~Chryst:-Jk <0.4 0.4 mglkg d<y MAOf:P 6/29112 l'CL 

Bc:n.:(l)(b)lluoramheoe <0.4 0.4 mg/kgd<y MADEP 6129112 TCL I 
Benz.o(k)l)uoranthene <0.4 0.4 •v£1kg dty MAOFP 6!2911.2 TCL i 

! 
~ 

! 
~ 

I
i 
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R.I. Analytical :Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 	 ~ 

I 
b 

Capaccio Environmental Eng. 


Date Received: 6/27112 ~ 

~ 
~Work Order#: 1206-)3061 
~ WATERS MlLFORD 	 ,, 
,, ~ 

Sam~le # 006 
SA PLE DESCRIPTION: MW3 	 "H

< 
SAMPLE TYPE: GRAB 	 SAMPLE DATEtriME: 6/2612012@ 13:15 

SAMPLE DET. DATE 

PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 

Ben:w(a)pyrene <0.4 0.4 r't'lgl1:g dry MADEP 6!19112 TCL 

lndcno(l.2.3·cd)pyrene: <0.4 0.4 mglkgdry MADEP 609112 TCL 


i 
riDibenzo(a,h):anthracene <0.4 0.4 mglkg dry lvW)£P 61.29/12 TCL 

Benlo(g.,h,i)perylene <0.4 0.4 mg/k;l dry MADEP 6129112 TCL 
Moistute 8 % SM:l540 G. 6/lS/12 Kf ' 
Extraction Surrogates RANGE 6129112 TCC 

! 
Chlorl"roctadecane 65 40-140% MADEP 6/29/12 TCL I 
Ooho·torphenyl 73 40-140% MADJ'.P 6129112 TCL 
Fr.:..clioil~tioil. Surrogates lWW£ 61291!2 TCL i 

! 
~ 

2-fh.I("Jr6biphenyl S6 40-140% ~t'IDBP 6129112 TCL 
2-BromoMphlh.tllene 74 40-l40% MADEP 612911.2 TCL 
Ex.truction dare E'-.1rsctcd MADEl' 6/2B/J2 THP ~.i 

I 
Volatile Organic Compounds 
Ac:ctt.1Ue <(147 0.47 mgikg dry 5035/82608 716/U KAC 
Tenlllry Amyl M~lhyl Ether <0.24 0.24 ntg/kg dry 503518260B 7/6112 KAC 
Ben;r.ene <0.05 0.05 rn!!/k;l dty 503518t60B 116112 KAC 

Erotnobem:.cne· <(1.05 0.05 msJ!q!dcy 5035/8260~ 716112 KAC 
EromDc:hlorometh.ane <0.05 0.05 mglkg dry 50l5/8260B 7/6/12 KAC 
BromodichloromeTho:ne <0.05 0.05 mglkg dry 5035/S1-60B 7/6112 KAC 
Bromofoftn <O.OS 0.05 mglkgdry 50351!2608 7/6112 KAC 
Bromomethane <0.24 0.24 mg/l<g dry 50J51i260B 7/6112 KAC 
Sec-burylbew.ene <0.05 0.05 mg/l<g dry 5035182608 7/6/12 KAC 
n-Btllylbt:fl~nt <0.05 0.05 <nsfkgdry 5035/S260B 716111 KAC 
terc-Butylbenzone <0.05 0.05 mglkgdry 5035/82608 7/6/12 KAC 
Carbon Di.!;l.llfide <0.24 0.24 mg/kg dry 5035/8260B 116/12 KAC 
Ci\rbon Ttllt{l(:biofidc: <(105 0.05 mg/kg Dry 50351S260B 716/12 KAC 
Chlorobe.nzenc: <0.05 0.05 mglkg dry 5035/82608 716!!2 KAC 
Dlbn::.mochli.:mJmedume <0.05 0.05 mglkg dry 5035182608 7/6/12 KAC 
Chlomethane <0.24 0.24 n1g/l<:g d~ 5035/8260!l 716112 KAC 
Chloroform <0.05 0.05 mg/kg dry 50l5/8260B 7161!2 KAC 
Chloromelh.one <0.24 0.24 mglkg dry 50J518260D 716112 KAC 

2~Chh;)rO[OJu.ene <0.05 0.05 Olg/kg d~· 50351826013 716112 KAC 
4-chlorotoluen¢ <:::O.OS 0.05 msfkgdry S035/!260B 716/lZ KAC 
i ,2-Dibromo-3 -Cbloropropanc <0.09 0.09 mg/kg dry 50J51S260B 716112 KAC 

I1,2-Dibromoethane(EDB) <0.05 0.05 mg/l<g dry SOJl/82608 7/6/12 KAC 
Dibromome.tb.ane <0.09 0,09 mi0's dry 5035/S260B 7/6112 Iy_~c 

' ' I .I 
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R.l. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental E:ng. 

Date Received: 6/27112 

Work Order#: !206-!3061 
WATERS .MlLFORD 

~ 

!i
I 

~ 
~ 
"· 
p 

SarnJ1e # 006 	 i 
•·SA PLE DESCRIPTION: MW3 

SAMPLF TYPE: GRAB 	 SAMPLE DATEffiME: 6/26/2012@ 13:15 i 
tSAMPLE J)ET. DATE 


PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
 ' i 
1,3-tlichlorobenzene 	 <0.05 0.05 mg/k£ dry 5035/82608 7/6112 KAC 

1.. 2~Dichlorobenz.eo.e 	 <0.05 0.05 mglkgdry 5035/a260B 716/12 KAC !
1: 

l,4~Dichloroben~le <0.05 0.05 mg/kg d1y 5035/8260fJ 1/6/J2 KAC 1r 

n~Propylbenzene ·<0.. 05' 0.05 mg!kg <l<Y soJs/S2t>Oa 716112 KAC 

Dichlorodifluoromethane <O.l4 0.24 mgikg dry lOJ5/8260ll 7/6/12 KAC 
 I 
l, 1-DicblorQeih'iJ.i!.e 	 -::.0.05 0.05 mg/kgdry 5035/8260)3 1/6/12 KAC 
1,2-bichloroetbaue 	 <0.05 0.05 rir&fks dry S035JSl<iOB 7/6/12 KAC I1, I~Dicltloroerhene 	 <0.05 0.05 mgik~dry 503518260B 7/6/12 KAC 

i 
~ 

cls-1 ,2.-Pic:hlorvcth¢1)t:: 	 <0.05 0.05 m(!/kg dry 5035/8260B 7/6112 KAC 
tram-1,2-Dlchloroethylene 	 <0.05 0.05 mglkgdry 5035/82608 7/(i/]'}. KAC !1,2-Dichloropropane 	 <0.05 0.05 m:Yl;&doy 5035/82608 7/6112 KAC 

I
li 

1,3-Dichlorol'rop~nl.': <(1.05 0.1.)5 mg/l!".fl dry 50)5/82608 1/6/12 KAC 
2,2-Dichloropmpane <0.05 0.05 mg!l;gdry 5035/IP6<JB 7/6/U l:AC 
I, l-Dichloropro;,1pene <0.05 0.05 mgikgdry 503518260B 7/6112 KAC 
cis:-1.3-Dioh.loropropcne <0.05 0.05 mglkg dry 5035/82608 7/6/12 KAC I 
tran:s:-1,3-DichloropropYlene <0.05 0.05 mg/l;gdry 5035/82608 1/6/12 KAC 
Dierhyl ether <O.Z4 0.24 m~dry 50)5/82608 716112 KAC 
Diisopropyl Erber (DIPE) "'1.24 0.24 mglkg dry 5035/82608 7/6/12 KAC 
1,4-0iaxai\e <4.7 4.7 ltlg/kg dry 5035182608 7t6m KAC I
Ethyl 'tertiary Bury! [;:(her 	 ~l)j.4 0.24 !"11g/kg dry 5035/82608 7/6/12 KAC 

I 
~ 

Ethylbe:tJU(te: <0.05 0.05 mg,tkg dry 50l5/8260B 116111 KAC 
Hexachlorobutadjcne <0.05 0.05 mglkgdry 5035/ll2608 716/12 KAC 
2-Hcxanone <0.47 0.47 mgikg dry 5035/32608 7/6!!2 KAC 
l:wpropylbeuz.ene <0.05 0.05 mglkg dry 5015/82608 7/6112 KAC 

p~Isopropy\tob.Jone <0 05 0.05 mg/kg dry 5035/8260~ 7/6/l2 KAC 
2~Butnnone(t-..1F.J:C) <0.47 0.47 mg/kg dry 50)5/8261)8 7161l2 KAC 

4-Methyl-2-pent::lnOIOe(MillK) <0.47 0.47 mglkg dry 5035/82608 7/6/12 KAC 
Methyl Teni•l)' Oulyi Ether (MTBE) <0.05 0.05 mglkgdry 5035/82606 7/6/12 KAC 
Melhylene Chloride <0 05 0.05 mg/\:g dry $(l35/$260B 7/6/12 KAC 

Naphthalene <0.05 0.05 mgikgdry 5035/82609 7/6/12 KAC I1,1,2•Trich locot:tb.<~oo <(),05 0.05 mg/kg dry 5035/8260ll 7/6112 KAC 
~ 

Scyre.ile <:0.05 0.05 mg/kg: dry 5035/82601> 7/6/12 KAC 	 ~~),, 
I , I , 1,2 •Tetrachloroelhane 	 <0.05 0.05 mgikgdry 5035/9260B 716112 KAC 
1,1 ;J;.2~TIItr~chloror;;thi.\JJ~ <0,05 0.05 mg/kg dry 5035/82603 7/6/12 KAC 	 ~ 

'fl!.Tetrachloroethcoe 	 <0.05 0.05 m(!/kg dry 5035/82600 716112 KAC il 
tetralt:)ldrofuran <0.47 0.47 mg/J<gdry SOJS/82608 7/6112 KAC 
Toh.le!te <0.05 0.05 mg/kg dry 5035/3260ll 7/6/12 K~C 

http:2~Butnnone(t-..1F
http:mg/l!".fl
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R.I. Analytical Laboratories, lnc. 

CERTIFICATE OF ANALYSIS 

Cap11Ccio Environmental Eng. 

Date Received: 6/27/12 

Work Order#: 1206-13061 
WATERS MILFORD 

Sample# 006 
SAMPLE DESCRIPTION: 
SAMPLE TYPE: GRA.B 

MW3 
SAMPLE DATEITJJ11ll; 6/26/2012@ !3:15 

l'ARAMETER 
1,2,4-Trichlcrobenz~ne 

l,:U~Trith.lorobe.o.zene 
1, l,l~Tric.hlocoet.IJ.ane 

lrlcbloriJethtne 
Trichlorofluoromethane 
1,2,3~T'richlofOpropane 
1,2,4~trimcthylbenzene 

1,3,5-Trimethylbenzene 

Vi•yl Chlodd, 
o-Xylene 

m,p-Xylene 
Suriog;;~t~s 

bibromotluoromelhane 

1oluene~d8 

4-Bromotll)Otobenzene 
1,2 Dichloroeth:9tle-d4 

SAMPLE 
RESULTS 
<0.05 

<0.05 

<0.05 
<:.."0.05 

<0.05 

<0.05 
<0.05 
<0.05 

<0.05 
<0.05 
<0.05 

.100 

97 
93 

!OJ 

DET. 
LIMIT 
0.05 
0.05 

0.05 
0.05 

0.05 

0.05 
0,05 

0.05 

0.05 
(l.OS 

0.05 

UNITS 
mg/kg dry 

mg/kgdry 

mglkgdry 
mglkg dry 

mg/kgdry 
n1gfkg dry 

n.1g/kg dry 

mglk:gdry 

1ug/kg dly 
mgtkg dry 

mgtkgdry 
lWlGE 
70-130% 
70~130% 

70-130% 
10-!30% 

METHOD 
so3s1~2oOa 

5035/i260ll 

5U35/8Z60B 
5035/826(113 
50351i260B 
5035182600 

5035/8260B 
503518260B 

5035182608 
5035182608 
5035/S260E 

5035/82608 
5035/8260B 
50351&2608 
5035/8260B 
5035/8J.60B 

DATE 
ANALYZED 
J/6/12 

716112 

716/12 
716112 
716112 

716112 
7/6112 
716112 

7/6112 
7/6/12 
7/6/!2 
716/12 
716112 
716112 
716112 
7/6/12 

ANALYST 
KAC 
KAC 

KA.C 
KAC 
KA.C 
KA.C 
KAC 
KA.C 
KAC 
KAC 
KA.C 
KAC 
KA.C 
KAC 
KAC 
KA.C 

All QAIQC procedures required by the VPII Method \W.:re fuli(!Wtd. 

Altl>erfurmsnce/Acceptance Standard.~ for the required QA!QC rrocedures wen~ a!!hieved o~ otherwise stated, 

l\fo signiiicantmodiiicarions were made tO the V:PH Method, 

All QA!QC prqc~dures reqlJi.ced by the EPH Method wen~ followe;d, 
All Performance:/Acctptal1ce Standard~ fo~ the require.d QA/QC j)((1(:¢iJli)"(';$ W~;l"i;· ~¢1-!icyr;:J or othti\Vis~ Sl~t.ed, 

No significam ,mQdific:aJ.iO»S were made to the EPH Method. 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/27/12 

WorkOrdcr#: 1206-13061 
WATEltS MfLFOI\b 

Sample# 001 
SAMPLE DESCRIPTION: MW6 
SAMPLE TYPE; GRAB SAM:rLE. lJATll:rrlME: 6/2612012@ 16:30 

SAMPLE DET. DATE 
PARAMETER RESULTS LJ.MI.T UNITS METHOD ANALYZED ANALYST 

VPH 

Unadjusred C5~C8 Alipharics(Fll)) ...:.1.3 1.3 m¢gdry MADEP 7flll2 oc 
Un'*liju~tc(J C9~Cl2 AHphllCic~ (FID) <U !.3 mJ?Jkg dey MADEP 7/2/12 BC 
Methyl-tert-bulylether <0.10 0.10 mglkg dry MADEl' 7/2112 F.C 
Be112.ene <O.JJ 0.13 mgtl<gdry MADBP 7/2112 BC 
'J'Ol'llel11! <0.13 o.u mg./kg dry MAb£P 7/2/12 EC 
Ethylb~ ..:0.13 0.13 mg/kg dry MADEl' 7/2112 EC 
m,p-Xylene <O.Il O.ll lllg/kg diy MADEP 7/2112 EC 
o·-Xykn~ <0.13 0.13 m&Jked.-y MADEp 712!)2 EC 
Naphthal~o <0.13 0.13 mg/k~ dry MAbE.P 7/2/12 EC 
Adju<Ltd C5-CS Aliphatit<(~ID) -:u J.l rr>g/kj; dry MADEP 1/2112 EC 
AdjtlS.ted C9-C12 Aliphatic.s(FID) <L3 IJ m~}kg dty MADEP 712/ll J?C 
C9~Cl0 Aromatics{PID) <1.3 1.3 mg/kgdry MADEP 712/12 EC 
Moi.srure 9 % SM2540 G. 6128112 KF 
Surrogate RANGB mm EC 
2,5-Dibrom.otoluelo'le(PID) 90 70-130% MADEP 712/12 EC 
2,5-Dibromololuene(flD) 92 10-130% MADEP 7/2/12 EC 

BPHIPAH 
C9.(;1S Aliphati" <12 22 mg/kg dry MADE~ 6/29!12 TCL 
CI.9..C36 Aliphatics <22 22 mglkgdry MADEP 6/29/12 lCL 
Ct 1-en Arom•ti" <22 n )ll£/'1-::& dl)' MADEP 6mm TCL 
")"arg~t PAH Art~lyi.t::!; 6/29/12 TCI, 
Naphthalene <j).4 0.4 mlifkgdry MADEP 6/29/12 TCL 
2"Methylnaphlhalerte <0.4 0.4 ro¢gory MADEP 6/2911.1 TCL 
Ac~nsphtb.yle:!l~ <0.4 0.4 mglkgdry MADEP 6129112 TCL 
Acenaphthtme <0.4 0.4 mg/kg dry MADEP 6/29/12 lCL 
Fluort.ne <0.4 0.4 mgtl<gdry MADEP 6/29/ll TCL 
Ph~nanl.hn::11~ <0.4 0.4 onglkgdry MADEP 6/29/Jl TCL 
Anthracene <0.4 0.4 mgtl<gdry MAD£P 6f2~)1l2 TCL 

Huoranthene <0.4 0.4 mglkg dry MADEl' 715/12 TCL 
Pyren~ <0.4 0.4 mgl~g dey MJ,DEP Gmm TCL 
Ecnzo(a)amhcace.oe <0.4 0.4 mglkg dry MAOBP 6/29/12 TCL 
Chrysene -:::0.4 0.4 mglkgdry MADEP 6/19/11 TCL 
B~nzo(b)fii)Orl.lrlthcfl~ <0.4 0.4 m&/kg d<Y MAD~P 6n9tl" TCL 
B¢ti26(k)flu()l"a.l'•the.1t <OA 0.4 mgfkg dry MADCP 6/29/1.2 TCL 
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R.I. Analytical Laboratories, Inc. 

CERTIFJCATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/27/12 

Work Order#: 1206-13061 
WATERS MILFORD 

Sample# 007 
SAMPLE DESCRIPTION: MW6 
SAMPLE TYPE: CRAB SAMPLE DATE/TI.ME: 6/26/2012@ ]6:30 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
Bc:o.r..o(a)pyrt)le <0.4 0.4 r:ng/kg d~y MADEP 6129112 TCL 
lndeno(l,2,3~cd)pyiMC! <0.4 0.4 mglkg dry MADEP 6/29/!2 TCL 
Dlbenzo(a,h)antbracen,;: <M 0.4 mfl/kg dry MADBJ! 6/29/12 TCL 
Bt!I.ZO(g,h,·i)l)cryle:ne <0.4 0.4 mg/kg dry MADGP 6!291l2 TCL 
Moisrurl! 9 % SM2540G. 6/2&/12 KF 

£xr:r~ccion Surrogaw:s RANGE 6129/12 lCL 
CblOiO-O(;~dt;;l);it).)..;; 54 40-140% ~~\DEP 6/29/12 TCL 

Orrho-terphenyl 66 40~1.40% MADEP 6/29112 TCL 
fnictionacion Sum1gares RANG£ 6129/12 TCL 
1-Fh:u)mbiph(:nyl 81 40~140% MADEP 6129111 TC).. 

2-13ramol13phthalene 75 40-140% MADEP 6!29112 TCL 
f\.1radlon date EXli'll.Ctl':d MADEP 6128112 l'RP 

I 
Volatile C)rgal')ic Compounds 

Acotoot: 

Terti<ll)' Amyl M<thyl Ether 
J3C::02:1!:(l.(l 

Bromobenzenc 

<OJ6 

<0,13 

<0.03 
<0.03 

0.26 
0.13 

0.03 
0.03 

mglkgdry 

mf!/kgdry 

mglkg dry 

mglk:g dry 

50J5/8260B 

S03518260B 
5035/82608 

5035/8260B 

116112 
716112 
716/12 

7/6/12 

KAC 
KAC 
KAC 
KAC 

I 
I 

'!
I 

Bromoc:hloromtthan~; <0.03 0.03 mglkg dry 5035/i260E 716112 KAC ! 
'J3ro,rl.Qdichloromethan.e 

Bromofonn 

<0.03 
<0.03 

003 
0.03 

mglkg ory 
mglkgdry 

5035JS260D 

5035/82600 

7/6112 

7/6112 

KAC 

KAC 
' t,, 
'Bromomethane <0.13 0.13 mglkg dry soJsm6oE 716111 KAC 

$~;.;:-bl.ltyll)tnzef'l.e <0.03 0.03 Inglkg dty 50>5182608 7/o/1.2 KAC '~~ n-Butylbenzene 

tert-Bucylben:mnt 
<0.03 

<0.03 

O.oJ 
0.03 

mg/kg dry 

mf!lkg dry 

5035/8160ll 

5035/82608 

716112 

7/6/n 

KAC 
KAC 

' r 
~ 

C:!l.fbM Disulfide <(U3 0.13 mglkgiJ<y SO,l5/S260U 71611.2 K.AC ~ 
Csrbon Tetrachloride <0.03 om mglkg dry 5035/8260fi 116/12 KAC ~ 
Chloroben.tene <().03 0.03 mglkg dry 5035/82608 116112 KAC r 

Dibroroochloforncthane <0.03 O.OJ mglkg dry 50J5/R260D 7/6112 KAC 
Chl.oroethane <0.13 0.13 rnglkg d<y 5035/12600 716112 KAC 
Cttloro(bml <0,03 0.03 mfl/kg dry 50l5/S260B 716/12 KAC 
Chtoromcth;mt: <0.13 0 . .13 m.g/kg dl)' S035/8260n 7/6/!2 KAC 
2~Chlorotoh1ene <0.03 O.oJ mglkg dty 503511160B 7/6111 KAC 
4~Chlorotoluene <0.03 O.oJ mglkgdry 503518260B 716112 KAC 
1,2-Dibromo-3-Ch.lompropao.e <() 05 0.05 mglkg dry 50J5/S2-60B 7/6112 KAC 
1.2-J)ibrowoetllme(EDa) <0.03 O.OJ mg/kg dry 50WS2601l 716112 KAC 
Di.btomomethane <0.05 0.05 mglkg dry 5035/i260B 7/6/12 Y.AC 
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R.l. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capacoio Environmental Eng. 

Date Received; 6/27/U 

Work Order#: 1206-13061 
WATERS MlLFORD 

Sample# 007 
SAMPLE DESCRIPTION: MW6 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 6/26/2012@ 16:30 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
l)~Dich!orob(:!J.rertc <003 O.o3 "'!Jl"e dry S035,1S260B 7/6/l'l L~C 

1,2·Dichlacobenze.tle <0.03 0.03 mglkgdry 5035/i260B 7/6112 KAC 
1,4-Dichlorubenzene <0.03 O.OJ mg/kg dry 5035182608 7/6/12 KAC 

n-Propylbeil.Zene <(J.03 0.!)3 mglkg dry 50351S:l60B 716112 KAC 
bichlamdifluoromethane <0.13 o.n mglk.gdry 5035/i260ll 7/6/12 KAC 
l, 1-0ichloroe!hane <0.03 0.03 mg/kg dry 5035/82608 716112 KAC 

l.2·Dichloroetht~ne <0.03 0.03 o1lg/kg dry 503518"60B 716112 KAC 
I.,1-Dicblcrocidtene <0.03 0.03 mglkgdry 5035/8260B 7/6/l2 KAC 
cis- ( ,1-Dkhl6roCthcne <0.03 O.Ol mg/kg dry 5035/8260B 7/6112 KAC 

ttam~1,2··DicL.loroethytene -<0.03 0.03 m~'kg dry 5035/S260B 716112 KAC 
1,2-l)iohloropmpane <0.03 O.Dl mglkgdry 503518260B 7/6/12 . KAC 
1)-Dichloropropane <0.03 O.OJ mg!Y.:£ dry 50J5/S260B 7/6/12 KAC 
2.2-Dichloropropane <0,03 0.03 mg/kgdry 503518260B 716/12 KAC 
l, l-DichiOtQl:''r'QPerle <0,03 om mafkgdry S035/8260B 7/6/l2 KAC 
cis-1 ,3-0ic.b.loropropen~ <0.03 0.03 mglkgdry 5035/8260B 7/6/12 KAC 
tram--lJ-Dichloropropylene <O.IH 0.03 mg/kgdry SOJ5/S260B 7/61!2 KAC 
Diel.hyle:Ma:r <Q,[J 0.13 mafkgdry 503l/8).60U 716112 KAC 
Diisopropyl Edter (DlPf.) <0.13 O.ll mg/kg dey 5035/i260B 7/6/12 K:AC t 
1,4-Dioxane 
Ethyl Tmii"l-Q' Butyl Etbf::r 
Bthylbenzene 

<:1.6 
<0.13 

<0.03 

2.6 
0.13 

0.03 

ffill/kgdry 

msJks dry 
mg/kg dry 

5035181608 
5035/S260B 

50)5/8260!! 

716112 
)/6fl2 

716112 

KAC 
KAC 
KAC 

I 
I 
'I 

Hexachlorobutl.\diene 
1-H~;;>;:~J).OiJC 

hopropy(be.nzene 

p-rsopropylcoluene 
~-But!moae(MEK) 

<0.03 
.:;Q.26 

<003 
<0.03 
<0.~6 

O.oJ 
0.26 
0.03 
0.03 
0.26 

mg/kg dry 

mi/li:g dry 
mg/k.g dry 

mg/kg dry 

m~lt~d<y 

503518<600 
5035/82605 
5035!8260B 
5035/8l60B 
50J518260B 

7/6112 
716112 
7/6/12 

7/61!2 
716112 

KAC 

KAC 
KAC 
KAC 
KAC 

I 
! 

I 
4-M~rhy,-2-ptntanan~MrBK) 

Methyl Tcrtiory Butyl Erher (MTBE) 

Methyk..ne Chlodde 
Naphthal~n~ 

l,l,2-hichloroclhane 
Srycene 
1.1.1.2-Tctr~chlorotthmc 
1, 1,2,2-Tctrac:hlorocthane 

ret:ra<:h\orueihene 

<0.26 

<0.03 
<OJ!6 
<(l.03 

<0.03 
<0.03 
<0.03 
<0,03 

·cO.OJ 

0.26 

0.03 
0.06 
0.03 

0.03 
0.03 
0.03 

0.03 
O.OJ 

mg/kg dry 

m!!fkg dry 

mg/kgd{)' 
mglkg dry 

mg/k:g: dry 

mgik.g dry 
m!Ykg d<y 

mglkg dry 

mgikgdry 

5035/S260B 

5035182608 
5035/8260B 
5035/826DB 

5035/8260B 
5035/SlJiOB 
5035/82GOB 

5035/82608 
5035/8260[) 

7/6/12 

7/6112 
7/6/12 
7/6/)2 

7/6/12 
116!12 
716112 
716112 
7/6/ll 

R.~c 

KAC 

KAC 
KAC 
KAC 
KAC 
KAC 
1\:AC 
KAC 

I 
I 
i 
'·I 

i
~ 

T~tuhydrofuriin. 

Toluene: 

<0.26 
<0,03 

0.26 
0.03 

mgll:gdry 

mg/kg clry 

5035/i260B 
5035!!260B 

716112 
7/6/12 

KAC 
KAC I 

v! 
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IU. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/27/12 

WorkOrder#; 1206-13061 

WATERS MfLFORD 

Sample II 007 
SAMPLE DESCRfi>TION: 
SAMPLE TYPE: GRAB 

MW6 
SAMPLE DATErrlME: 6/26/2012@ 16:30 

PARAMEtER 
1,.2,4~l'ddllorobenzene 

1,2,3-Trich!Orobonzene 
t. {,1..Tdcl:l(oroaha.~e 

Trichloro~thene 

Trich\orofluoror:nethane 

1,2,3~Tfi(<bloroprop~oc 

1,2,4-Trimethylbenzene 

1,3,5-Trimerhylbtn.zene 

Vit1yl Chloride 
o-Xykne 
m,p-Xylenc 

Stu:rogates 
Dibmrnofluoromerha:ne 

'folue.~te-d8 

4~Bromotluorobenzttlt: 

1.2 Dich1of~thane-d4 

SAMPLE 
lUl:SDLTS 
<0.03 

<O.o3 

<0.03 
<0.03 
<0.03 
<0.03 
-:::0.03 

<0.03 

<9-03 
<0.03 

<0.03 

99 
. 97 

94 
102 

DET. 
LlMrl' 
0.03 
0.03 
0.03 

0.03 
0.03 
O.Q3 

O.OJ 
0.03 
0.03 

Ml 
(I _(I) 

UNITS 
lllg/kg dry 

m@)<g dry 

mglkgdry 

rng/kg dry 

mglk* d<Y 
Olg/kg dry 

mg./kg dry 

mg/l;g dcy 
mglkg dry 

mg/kgd.-y 

mglkg dry 
RANGE 
70~130% 

?0~130% 

70-l30% 

70-130% 

METHOD 
50J5/i.460.B 
5035/82608 

5035/8260£ 

50J5/S260B 
5035/S260B 

5035/8260£1 
5035/82606 
5035/8260S 
5035/S260ll 

5035/82600 
5035/82608 
5035/~260'B 

5015182608 
5035/8260B 
5035/82608 
5035/82608 

DATE 
ANALYZED 
7/6/11. 

716/12 

7/6112 

116112 
7/6/!2 
7/6/12 
7/6/l2 
7/6/12 
7/6112 

7/6/12 
7/6/12 
7/6/12 

716/12 
7/61!2 
7/6/12 

7/6/12 

ANALl'S'l' 
KAC 
KAC 
KAC 

KAC 
KAC 
KAC 
KAC 
KAC 
KAC 
KAC 
KAC 
KAC 
KAC 

KAC 
KAC 
KAC 

)!J( QA/QC procedures required by the VPii MethOd ......-ere tblfowed. 

AH Perfonnanoe/Aoceprance Standards for the required QA/QC procedures were bChieved or othcrwi~cr :;.rated. 

No .~igpjfh::aQt modifications were made to the VPH Method. 

All QA.JQC procedures required by the E~H: ~1ethod wtrt followed. 
AH Pedorrnanca~JAcceptance. Standards fur the re.quirtd QA/QC procedures w~re achieved or oiherwi!le S[a[ed. 

No sig;o.ific::mt modific.atiQns Wl'::re made to (he EPH Method. 
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Custoroe1· Name: Capaccio Envirownental Eng. 

W.O. Number . 1206-13061 

WATERS MILFORD 

l206-l3061·00l through 1206-!3061-007 

Matrices: 0 Groundwater/Surface Water ~ Soil! Sediment 0 brinking Water 0 Air 0 Other 
.:'.'~~:,}i;~:·~:~t~:fll:~·/~·"~~~g-~~i!!Wl;~:.,•/JfiBh:<;~~'i(N ...:~i~i;t•licl•.·~:tJf'··''' 

8081 Pesticides 7!96 Hex Cr8260 voc MassDEPVPH MassDEPAPH11:470/7471 Hg 
CAM VB CAMVlBCAMIVA CAM IXA 0 ICAM IIA liS[ CAMilla D D DIa 

T0-15 VOCMassDEf' EPH 8330 Explosives8151 Herbicide>8270 svoc 11;010 Metals 
CAMIX B DCAMVIJI A DCAMfVB t!Sl CAMVC DCAM liB D CAM Ill C D I 

ol 90i4lo<al Cy&lido 6860 Perchlorate6010 Metals 8082 PCB~~~020 Metals !PAC CAM VIA CAM VIII B 0CAJY!IIIA 0 CAMV A. 0 0CAM!ll b I I 
Affirmative responses to Questions A through Fare required ft;tr "'Presumptive Certainty· status 

\"lere uH sample-s received ln a oondltion (~onsiscent with those de~cribed on die Chain.·ofC't1Stody, J)fOpcrly JH¢S¢1Vtd (1n.::Jwding 
A temp~rlltl,lre;) in the field (jl}aboratory, :IW.d prepared/analyzed wilhin m(.\1.hOd hOlding times? 

)(Yes 1:1 No 

W¢~¢ tbc ana.IytiL:<al m~::thC!ds:(s:) 3.ild .all associ.at~::d QC r~quiremcnts ~pcci:fled in the ~elected CAM prorotol(~) .fullowM'! 
B 

·:Q"Yes 1:1 No 

Were au required correctiYr..: actions and IUI!ilyti(.'al response ac[ions specified in ttJe sdt:C[(':"d CAM protocol(;;) i1nplement<:d for all 
c identified l)ttformane:e !)iandatd non-co11form.aru:e$? );(Yes D No 

'" Does the laborll.Wr:Y report comply with all the t~porting requir~mcnts specified in CAM Vll fl.. "QuaHty A!isurance and QuaU~y Cotltrol 
D Oulddine:> for the Aqo.i~>ition and Reporting ofAnalytical Data!'? '(¥,. D No 

a. VPH, EPH, and APH Methods only: Was each method c.ond1.1cred witho\.lt significaot m.odificatjon(s) 'l (R.efec to the indi~idual 
E method(s) for a lisl of signilie~mt' modifications). 

b, APH and TO~lS Mahods Otlly; Was the com.pleoo analyte Jist tcpo-rted fo~ ~~h )ll!::thod? 

}(Yes D No 

DYes 0 No 
We.~e ~u applit,;able CAJvf prowCQI Qc and pelforrn;;ce standarlilon..-confomJa~;~ces ideJ.ltHlcd and eva!ualed in a laboratory narrative 

F (indudine an ''No~ respons.~ toQuestions A rhron~h. EW 
l(y., D No 

" "l?.e:sprm.ses tl) Quest11:m.s G,H and t below arc required ~or Presumptive Certainty status 

I (o /Were the reportmg lmuts at or below all CAM reportmg hmJCS s.pe..i.fied m rhe sclecrod CAM' prOlOCOI(~)? =:::J ¥ve~ D No 1 

01!1(4 ffr;!!!C Nqf!!!:' Dllllf th~tl~~trhitl<lll •pte!J:ul'nP'/ilffl Ceffilin!Y"' #Ullil! W.JiY/lOf fi9<JI(I$61/tliJI m~r ihe d*t$ liUb11i'ijl-9:11d f~PfUoll(lfolil!llllrl~$: roiCJUifolmollfli.ll dfi$Cfi/)l!d ill 
:t1aCMR4a.1atJr, ;mdli\,~C.oi·3~a. 

U Were. Mil C erfonnance ~tan.dard~ ~ ecjfied in the CAlvl protocol(s) achieved? 1J No 1 

Were results reporu:d for the complete anolyte list specified in the selecled CAM prOLOtt!l(sY! t:l Nol 

I Alf negstfve respMses mus.l M addrsssed ln an attached J:GJboratory na@t/ve 

I, tho undeTSigned, attest under the pains and ponalties ofpol}ury tha4 based upon my persona/inquiry of th<>So 
rospOilsib/o for obt•ln/ng tho Information, the materia/ contained in thi!i i!lrlalytical rep ott is, to the best of my knowledge 

and belief, is accuflflte and complete. 

Sigmnure .....~~"'--···"·___ Position: QNQC Director 

Printed Name: #"'Z Mike Hobin Date: 

I 
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QAIQC Report 

Client: Capaccio Env.i.ron:r:nentaJ Eng. 
wo #; 1206-13061 

Date: 7/6/2012 
-Me<hod Blanks Results-

PMameter Units Date Analyzed 

Extractable Petroleum Hydroca~·bo11s with PAH (Soil) 

C9-Cl8 .Aiiphatics 


Cl9-C36 Aliphatics 


Cll-C22 Ammatic~ 


t•rget PAll Aoalytes 

Naphthalene 


2-Me[hylnapllih.alene 


Acenuphd!yle11e 


ACC::)'):!'Iphtht)'.IC 


fluorene 


Phenanthrene 


Antluaceo.e: 


Fluonl.nthc:ne: 


Pyre.ne 


neo.zo(a)~.th(.~~ccnc 

Chry~ento. 

Benzo(b)lll.lora.nthet~e 


Ben:ro(k)fluorantherJe 


BenZO(n)pyrene 


lndwo(l,h,l ·cd)pyren• 


Dibe.aio(a,h)anthraccne 


Btnro(g,h,i)perylene 


Ettraction Surrogates 
Chioro-actadecane 


Or<ho-lerphenyl 


Fractionation Surrogates 

2-Fluorobiphenyl 

2<Brol110n<l.phTh~t:M 

Volatile Petroleum Hydrocarbons (Soil) 

l!nanj CS-CS Aliphatics(FID) 


Unadj C9-C12 Aliphatic(FID) 


Melhyl-t<t1-b"tyktbcr 


Benzene 


Toluene 


.E1h,ylben.zeot.t 


m,p-Xylene 


o-Xylene 


Naphd1alone 


mglkgdry 

mg/l(g dry 

mglkg dry 

mglkg dry 

mg!kg dry 

m~'kg drj• 

mglkg dry 

rnglkgdry 

mgfkg dry 

mgikg dry 

mg/l(g dry 

mg/kgory 

:mg,rk.g, dry 

mglkg dry 

mg/J<i dry 

mg/kg dry 

mg/kg dry 

mglkgdry 

mglkgdcy 

mg/kg dry 

RANGE 
40-)40% 

40-140% 

RANGE 
40-140% 

40-140% 

mg/kg dry 

m~gdry 

mglkgdry 

mg/kg dry 

mglkg dry 

mglkg dry 

mglk~ diJ' 

mg/kgdr)' 

mgll:gdry 

<20 6!29120!2 

~20 6129!2012 

.C-20 61291201.1 

6/29/2012 

<0.4 6/29/20U 

<0.4 6/29/2012 

<0.4 612912012 

<0.4 6/291:!012 

<0.4 6/2912012 

<0.4 6129/2012 

<0.4 612911012 

<0.4 7/212012 

<0,4 6n9r.wn 
<0.4 612912012 

<0.4 612912012 

<0.4 6/291201). 

<0.4 6/29/2012 

<0.4 61'2.9!2012 

<0.4 6119/ZOJl 

...::0.4 6/29/2012 

<0.4 61.1912011 

61291Z012 

66 612912012 

n 61.1912012 
6/2?/2012 

75 612912012 

69 61.19/201!: 

<2.5 712/2012 

<2.5 71212012 

<0.10 7/l/1012 

<0.25 7/2/2012 

<0.25 71212012 

<0.25 7121Z012 

<0.25 712/2012 

<0.15 ?12120 12 

<0.25 7/212012 

http:ACC::)'):!'Iphtht)'.IC
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QAJQC Report 

Client: Capaccio Environmental Eng. 

wo #: 1206-13061 

Date: 7/6/2012 
-Method Blanks Results-

Par:~meter Oniis Result.~; 

Volatile .retroleomflydrocarbons (Soil) (con!'d) 

Adj C5-C~ Allphatlcs(HO) ml!lkgdry 

Adj C9·Cl2 Aliphatics(fJDJ rngikg d1J 

C9.£ 10 Aromatics(PlD) m&lkg dry 

Surrogate lUNGE 
2,5-llibromotol~«nt(~H)) 7Qw))Qo/j, 

2,5-DJbromorolucne(FID) 70-130% 

5035(Soil) 

Accr.one. mg&g d1J' 

Tmiary Amyl Merhyl Eth.er mglkg dry 

Benzene ntg/kg dry 

Bromobenzene mglkg dry 

Bromochloromcthane mgll:gdry 

Oromodichlorbml::thane ml/kg dry 

Bmr:(•of<~"fl"l"l mg/k& d'ry 

:Bromomctha11e mglkgdrjl 

Sec~borylb~n.zene mg/kgdry 

n-Burylbt::r):l::¢()¢ mg/kg d<y 

ten-Butytbenzene mgikg dry 

Catbon Disulfide mgikg dry 

Carbon !etrach.lodde mg/kg dey 

Chiorobenzene mg/kg dry 

DibromOthloromc:rh.a.oe "'g/k! d<y 

Chlorootha.o.e rngll;:_g dry 

Chlorofonn mg/kgdry 

Cblorom.etlJ~ue mgl,gdry 

2.-Chiorotoluene mg,lkg dry 

4-Ch(oroooto.ene mg/kg dey 

J. ,2-Dilworoo-3-Chloropwpan<:· mgikg dry 

1,2-Dibmmoethane(EDB) mglkgdry 

Dibromomeihane mglkg dry 

1,3-Di(;h.loJobew..tl\¢ mv<a dry 

l ,2-bichlor()bem::ene mg/li:g dry 

1.4-Dichlorobenzene mgikg dry 

n-Propylheozene mglkgdry 

bichlc.·roditluoromeths.ne mglkg dry 

1, 1-Dlchloroetha.ne mglkg dry 

l,2~0ic.hloroc:thiil'le m!!'l:gdry 

<2.5 

<2,5 

...~2.5 

110 

110 

<0.50 

o:::0.25 

<0.<"15 

-<::0.05 

<0.05 

«::0,05 

<0.05 

<0.25 

<0.05 

<0.05 

<0.05 

<::0,25 

<0.05 

<0.05 

<il.OS 

<0.25 

<0.05 

<0.25 

<0.05 

<O.OS 
<0.10 

<0.05 

<0.10 

<0.05 

<0.05 

<0.05 

<0.05 

<0.25 

<0,05 

<0,05 

Oate Analyzed 
~~- --· ~-~-~----' 

7/212012 

1/U2012 
7/2/1012 

7/2/2012 

7/2/2012 

7.'2/2012 

7/6/2012 

7/6/2012 

7/6/l012 

7/612012 

7/612012 

7/6(;.012 

7/6/20]2 

7/6/2012 

7/6/2012 

7/612012 

7/6/2012 

7/6/2012 

7/6/2012 

11612012 

71612012 


7/612012 ~ 

~~ 

i 
~ 1/6/2012 

716120!2 

11612012 I 
1/6/2012 ' 
7/6/2011 I 

I
7/6/2012 i 
7/6/2012 

I 
I 

7/612012 

7/6/2012 

7/6/l012 

7/6/2012 ~· 
7/M2012 ~ 

~ ,,716!20il 

I 
•·. 

7/G/2012 

' 

I 

http:o:::0.25
http:1-Dlchloroetha.ne
http:bichlc.�roditluoromeths.ne
http:DibromOthloromc:rh.a.oe
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QAJQC Report 

Client: Capaccio Environmental Eng. 
WO#: 1206-13061 I

' Date: 7/6/2012 
-Method lllanko Results- I 

t 
~ 

'Parameter U11irs Results Pate t\0\aljzed i' 
i: 

5035(Soil) (cont'd) 
·--~~-~~--· i 

l, I~Dichloroethtllt: mg/kg dry <0:05 7/6/2012 

cis~ l,;.i·Pich!Qroolheoe mg!kg dry <0.05 71612012 

Iriln:l.·l,2-Dithlon-:.ethylene rng/kg d1y <0.05 7/6/2012 

l;Z-Oith\o(opropant mgll<g dry <0.05 716/2012 

1 ,3·Dichloroprcpane mg/kg dry <0.05 )/6/1012 

2,2-DichloroprOplllle roi/kg dry <0.05 7/6/:!012 

l.I-Dichloropropel"!e mglkg dry <0.05 71612012 

Cis-I ,3-Di c:h\oropropene mg,fk:g dry <0.05 7/6/2012 

traos~ 1.3~Dichloropropylt'M mg/kgdry <0.05 7/6/2012 

Dk:thyl ttht( mg/kg dry <OJ5 ?!61201.1 

Dii,op,Op~l etM' (OfPE) mg/kg d.cy <0.25 7/6/2012 

I.4-Dioxane mi/ks dry <5.0 7/6/2012 

£thyt "tertiary Butyl Etlu:r mg!kg dry <0.15 N6110U 

f'rhylbenzene r·ng)kg dry <0.05 7/612012 

Ikxi'!.Chlorohm~dit.:n!O mglkg dry <0.05 71612012 

2~Hexanone 

lt,r)propyl btitte.J'Lt 

p-l:wpropyholLit;oc 

2-Bubmono(MEK) 

4~Metbyl~2-pentanone(Ml.8K) 

MTUE 

M~thylen~ Chloride 

mg/kg dry 

mglkg dr,:.1 

mg/kg dry 

rng/kgdry 

mg/kg dry 

mg/kg dr}' 

mg/kg dry 

<0.50 

<0.05 

<0.05 

<0.50 

<0.50 

<0.05 

<0.05 

716rl012 

11612011 

7/6rl012 

7/612012 

7/6/2012 

71612012 

7/6120!2 

I 
I. 

li 

I 
~ 

!
I 

Naphthalene 

1,1 ,2-TfichlortX:thaae 

Styrene 

l.l. 1.2·TetracbloroethOJl< 

mg/kgdry 

mglkgdry 

mg/kgJ•y 

mgrl<~dry 

<0.05 

<0.05 

<0.05 

<0.05 

71612012 

7/6/2012 

7/6/1012 

1/6!2012 

' ! 
i 
I 
~ 

l, I ,2,2~Tetrachloro01hane 

Tetnl.Chloroethene 

Tctr-'bydro(ur"l\ 

mg/kg dey 

mg/kgdry 

mglkgdry 

<0.05 

<0.05 

<0.50 

11612012 

7/6/2012 

716/2012 

I 
I 

Toluene mg/kg dry <0.05 11611012 \ 
~. 

I,2,4 ...Trichlorobcnzenc mg/kg dry <0.05 7/6/2012 !'. 

1,:2,3-Tdc:hlorobei\Zc)le mg/lcg dey <0.05 7/6/2012 

1, t, t-'Trichloroeihane rng/kg dry <0.05 71612012 

Trich\oroethene mg/kgdry <0.05 7/6/2012 

Trichlorofluoromdhane mgrl<g dry <0.05 1/6/2012 

1,2,3-Trichloropropane mg/kg Ul)' <O.OS 716/2011 

1,2,4~Trimethylbenzeue mg/kgory <0.05 7/6/2012 

1.3. s.Trilrl..aiylb~D.-,(;))(1 mgrl<gdry <0.05 7/611012 

Vinyl Chloride mg/kg dry <O.OS 716/201.2 
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QA/QC Report 

Client: Capaccio Environmental Eng_ 
WO #: 1206-13061 

Date: 7/6/2012 

Parameter 

(l~Xyl.::n~ 

m,p-Xyleno 

Surrogates 
Tofue:neJ·d8 

Dibromofluoromethane 

1,/.. DichlO(Oethane-d4 

4-8romo1.luorobeo.~lJe 

Units 

mgfl<g dry 

)'):)g/)l:;g d.-y 

RANGE 
10-lJO% 

70-130% 

70-130% 

70-130% 

Date Ano!yzed 

<0.05 716/201.2 

<0.05 71612012 

7/6;2012 

96 7/6/2012 

100 7/6/2012 

102 7/612012 
92 7/6/2012 



Jul. 6. 2012 2:33PM No. 6720 p' 31 

Page: 30 of33 

-LCS/LCS Duplicate Dota Results-

CRM 
.P;n·ameter Acceptllnct Limits Date Analyzed 

I' 

Extr~ttable l?etroleuml'lydrocarbons with PAH (Soil) 
C9-Cl8 Alipnatics 20 
C)9-C36 Alip\Jatic:s 27 

() J-c:n NomatitS 57 

12.8 

22.7 

49.7 

64 

84 

87 

12.5 

n.J 
42.7 

63 

82 
75 

2 

3 

15 

612Q/2012 

6/29/2012 

6/29/2012 

~ 

i 
li 
! 

Target PAH Analytes I'1 

Naphthalene 
2-M(;thyh\iphlh•lcne 

3.33 

3.33 

2.15 

2.2~ 

65 

68 

1.81 
1.91. 

56 

58 

14 

17 

6/291201.2 

6129/2012 f ,, 

A<:cnapbrhylene 3.33 2.~2 73 2.05 62 17 6/1912012 i. 

Acc(laphchene 3.33 2.47 74 2.14 64 14 6/29/2012 

FII.IOt<=t)t 3.33 2.7! 83 2.31 71 16 6129/2012 

Phon;r~,,thrcno: 3.33 2.98 89 2.58 77 14 6/2912012 
A.mhcac:r,:n.c 3.33 3.10 93 Ho 78 18 6/29/2012 

Fluoran.thr:::n.e 3.33 3.41 102 J.lo 93 10 7/5/2012 

Pyn:;n¢ 3.33 J.lO 93 )..60 7B 18 612912012 

)3.¢nzo(a)W)lhractnc: 333 liS 95 HS so 17 6/29/2012 

Chrysonc:: J.ll 3.18 95 2.69 Sl 17 612912012 

lk:o:m(b)!I~Vfa.o.theo.e 333 2.88 86 2.64 79 9 6/29/2012 

Bt:t:rt.:o(k)flooomhcne 

Eenzo(lil)pyrenc: 
3.33 

J.33 

l.IO 

l.l 8 

93 
95 

;:,72 

2.69 

!2 
81 

lJ 
17 

6/2912012 

6/29/2012 I 

'Io.daJo(l,2,3~cd)pyteoe 3.33 1.88 86 2.5! 75 14 6129/2012 l' 
Dibli(IZO(i'i,h)ll..!Hhr~ceoe 3.33 3.46 104 ;l.St 84 21 612912012 ' " l' 
Bt;:n;oo(g.h,i)pccylene 3.33 3.15 95 2.67 80 16 6/2912012 >

" v.: 

Extraction Surrogates 
Chloro-oc:kld<::caoc 
0\illo-terph,oyl 

74 

89 

65 
73 

I
j 

Fractionation Surrogates 
;';:.-Fli~Orobiphe·nyl 86 14 
.2-BromoMphthalene 17 65 

Volatile Petroleum flydrocarbons (Soil) 
Methyl-lcrt-bo:ry.lethe)" 2.5 3.0l m. J 02 !21 7/)./20l2 

B~:n~nc: 2.5 2.33 93 2.29 92 )_ mnou 
ToJ~,~c:nc 2.5 2.49 100 2.50 100 0 71212012 
.Ethylbeoz.enc: 2.5 2.64 106 2.66 106 71212012 

m.p-Xylt::ne 5.0 5.50 ll/J 5.55 lll 7t:W012 

o-Xyleo~ 2.5 2.66 106 2..67 107 0 71JJ20l2 

Naohrhaleoe 2.5 2.77 Ill 2.86 1!4 7!1J20t2 

Mj C5-C8 Aliphotics(FID) 7.5 7.68 102 1.17 96 7 'l/2/20U 

Adj C9-GI2 i\liphatios(f!D) 5.0 4.42 88 4.50 90 2 1/2.~012 

C9.Cl0 ilfomatics(PID) 2.5 2.69 108 2.67 107 1/JJ2012 

Surrogate 
2.H>ibromoJ.Oiucn,(l'lD) 81 100 

2.5~Dibcomoto!~JCIII.'::(flD) 83 99 

503S(Soil) 
Acetone 25 21 112 25 too ll 7/612012 

Tenia!JI Amyl Mm,yl Baier 2.5 2.6 104 2.4 96 8 7/61'.2012 

Benzene. 2.. 5 2.7 108 2.5 100 7/612012 

Bromobenzene 2.5 2.6 104 2.3 92 12 7/612012 

Bromochloromethane 2j 2.7 108 2.4 96 12 7/6/2012 ,; 

Bromodithloromethane 2.5 2.9 116 2.5 100 15 7/612012 i
' ~ ,• 
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QAJQC Report 

Client: Capaccio Environmental Eng. 

wo #: 1206-13061 

Date: 7/6/2012 

Pnr9merer 
CRM 

Accttr•ta.:u::c L'i~Xalts 

-LCS/LCS Duplk•to Do Ill Results-

5035(Soil) (cont'd) 
Bromofomt 2.7 108 2.5 !00 116!?.01Z 
Broruomethane 2.5 2.5 100 2.7 lOS · 716/1012 
Sec~b u.ryl be:n:rene 2.S 2.8 112 2.5 !00 II 7/oaon 
!'J~BJAtylbtll:tene 2.5 2.6 104 2.5 100 4 7/60012 
tqy,-Butylbenzcne 2.5 2.6 lll4 2.6 104 0 7/6/lOD 
Carbon D1suUic.ie 2.5 2.7 !08 2.5 100 716/lOH 
Catbon 'l'drachlori!Je 2.5 l.i 124 2.6 104 18 71612012 
Chlorobcn:l:~l)e 25 2.6 !04 2.5 !00 4 716/lOU 
DibromiXihloromethant: 2.5 2.9 116 2.5 100 15 7/6/2012 
Chlorocthl'tne 2.5 2.! 112 2.6 104 7 71612012 
Chlorofonn 2.5 2.8 Jt2 2.4 96 15 716120!2 
Chloromethane 2.5 2.5 !00 2.2 8! IJ 71612012 
)wChlorotoluene 2.5 2.9 116 2.6 104 II 116/2012 
4~Chlorotoluene 2.5 2.7 !OS 2.4 96 12 11612012. 
1,2·Dibromo~3 ..Cbioropropane 2.5 2.5 !00 2.6 104 4 71612012 
1,2-Dibromoe~hane(EDB) 2.5 2.7 !()! 2.4 96 .12 ?/6/2012 
Dibromom0thane 2.5 2.4 96 2.4 96 0 1/612012 
I,J~Dichloroben.r.ene 2.5 2.5 !00 2.5 100 0 7/612012 
I,2~Dichlorobem~ene 2.5 2.5 !00 2.5 !00 0 71612012 
I,4wDichloroben:~:ene 2.5 2.5 !00 2.4 96 4 71600!2 
n~f'ropylben?.ene 2.5 2.! 112 2.5 tOO ll 71612012 
Dicl!lorudiftuororneihune 2.5 2.5 !00 2.1 34 17 ?/6/2012 
l, t..DichloroothWle 2,5 2.! 112 2.5 100 I! 71612012 
1,2-Dic.hloroethane 2.5 2.9 116 2.5 100 15 7/612012 
1,1-Dich\oroethene 2.5 2.9 116 2.6 104 il 7/6/Z012 
cis-1.1-Dichloroothcne 2.5 2.9 116 2.5 100 15 7/612012 
(tans- i ,2-Dic:hlorOOlhyleoc 2.5 2.7 108 2.5 1.00 s 7/6/1012. 
1,2-0ichloropropane 2.5 2.B 112 2.6 !04 7 7/6/20!2 
I,3-Dichlotopropan.c 2.5 2.! I 12 2.5 !00 ll 71612012 
2,2-Dithloropropane Hi 104 2.2 88 )1 71612012 
1,1-Dichloropropcne. 2.5 2.9 116 2.5 100 15 7/612012 
ci.s-1,3-Dichloropropeno 2,5 2,7 lOS 2.4 96 12 71612012 
wm~-1,3-Didt!oropropylene 2.5 2,7 !OS 2.4 96 12 7/6/2012 
Dierhyl ether 25 26 104 24 96 s 7/612012 
Diisopropyl elher (DIPE) 2.5 2,6 104 2,5 100 7/612012 
I ,4-Diox~me 50 55 l\0 58 116 7/6/2012 

Ethyl r~rtis.ry 2utyl Ether 1.5 1.! 111 2.5 100 II 7/60012 
f'.thylbenzenc 2.5 2.6 104 2.5 100 4 7/6/2012 

Hexachlornbutadjene 2.5 l4 96 16 104 s 7/60012 
2-Hexanone 2S 26 !04 24 96 s 716/2012 
lsopropylbe.o:.ren.e 2,5 2.7 108 2.5 100 716/20!2 
p-lsopropyltoluene 2.5 l1 108 2.5 100 71612012 
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QAJQC Report 

Client: Capaccio Envirorunental Eng. 
WO#: 1206-13061 
Date: 7/6/2012 

.Parame-ter 
CIIM 

Acceptll:ntc Limits 

5035(Soj() (cant' d) 
2~Butanol)e:(!I.JEK) 

4-Me:thyl-2-pt.ntatu:mt(MIBK) 

MISE 
Methyle:oe: Chla(jdr.: 

Narhth.ait»~ 

l,1.,2-Trichloroethane 

Styrene 

1,1, l ,2-Tetrachloroeth.:9.ne 

J, 1,2,2-Tetrachloroethane 

Tctrachloroethc:ne 

Totrahydrofuran 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Trichloroben.zeae 

1,l,l-Trichlocoeihane 

Tdchlon:!ol!;thene 

Tdchloronucmmeihant 

1,2,3 -'l'richloropmpane 

(2,4-Tdrn.e:thylbenzene 

1,3 ,5-T rhnethylbenzene 

Vinyl ChiQdde 

o-X'ylene: 

m,p-Xylene 

Surrogates 
Toh~eDe,dS 

DibromoJJt.~orometh~l:lt: 

1.2 Dit;bloroethane-M 
4,J3(omofJuO(Obe{I1:CDI: 

-LCSILCS Du~lic>ie D•t• Result<

25 14 96 22 

15 26 104 2l 

2.5 2.5 100 2.4 

2.5 3.0 120 2.7 

2.5 2.1 B4 2.4 

2.5 2.7 108 2.4 
1.5 2.7 lOS 2.6 
2.5 2.7 lOS 2.5 

2.5 2.5 100 2.4 

2.5 2.9 ll6 2.5 

25 25 100 23 

2,5 2.7 lOS 2.5 

2.5 2.5 100 2.7 

2.5 n 88 2.6 

2.5 2,9 116 2.5 

2.5 2,3 112 2.5 

2,5 3.0 120 2.5 

2,5 2.7 108 2.4 

2,$ 2.7 lOi 2.5 

2.$ 2.7 !08 2.4 

2.5 2.7 108 2.6 

2.5 2.7 lOS 2.5 

s.o 5.3 106 5.0 

!0) 101 

]05 100 

99 99 
!05 !()0 

LCS ))Ul' 
%Ret 

88 
92 

96 
lOS 

96 

96 
104 

tOO 
96 
100 

92 

100 

108 

104 

100 

100 

100 

96 
100 

9.6 

104 

100 

100 

Date Analyzed % Rl'D 

9 7/6!2612 

12 7/6/2012 

4 7/612011 

11 7/6/2012 

ll 7/612012 

12 7/6/2012 

4 7/6/2012 

s 7/6/2012 

4 7/612012 

15 7/612012 

8 7/6/2012 

7/6/2012 

7/612012 

1.7 716/2012 

15 716120!2 

II 7/6/20!2 

18 716/2012 

12 716/2012 

8 7/612012 

12 7/6/2012 

4 7/6/2011 
g 7/6/2012 

6 716/2012 
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Case Narrative 

Date 7/6/20)2 

Capaccio Environmental Eng. 
Attn: Ms. Dawn Horter 
293 Boston Post Road- West 
Marlborough, MA 01752 

Project: 

lUAL WO#: !206-13061 

All QAJQC procedures required by the VPH Method were followed. All Perfon:rumcc/Acceptanee Stand!lrds for 
<he required QAJQC procedures were achieved or otherwise stated. No significant moditlcatlous were ma<le to 
th.e Vl'H Method. 

All QAIQC procedures required by !he EPH Method were followed. All performance/acceptance slalldards for the 
required QAJQC procedures were achieved or otherwise staled in this case nanative. A. ftactionadon check 
was performed on the silica gel lot associated with <his sample and found to pass the method criteria 
unless otherwise stated here. Tho data reporred for <his sample Wl!S not corrected for instrument/solvent 
baseline effects. No significant modifications were made to tho EPH Method. 

There were no exception! or analytical issues to discus:; conceming the testing requirements for the 
project. 
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“Helping Industry and the Environment Prosper” 
Via Certified Mail / RRR / 7011 3500 0002 8664 0199 

January 18, 2013 

Massachusetts Department of Environmental Protection 
UST Program 
Central Regional Office 
627 Main Street 
Worcester, MA 01608 

RE: Underground Storage Tank Closure Assessment Report 
Waters Corporation 
34 Maple Street and 5 Technology Drive 
Milford, Massachusetts 

To Whom It May Concern: 

Capaccio Environmental Engineering, Inc. (CAPACCIO) was contracted by the Waters 
Corporation (WATERS) to oversee the excavation and removal of four underground storage 
tanks (USTs) from the above-referenced location. This Underground Storage Tank Closure 
Assessment Report summarizes the activities conducted in accordance with the Commonwealth 
of Massachusetts Underground Storage Tank Closure Assessment Manual, Massachusetts 
Department of Environmental Protection (MassDEP) Policy #WSC-402-96. A Site Location Map 
is included as Figure 1. 

WATERS maintained two 15,000-gallon No. 2 fuel oil USTs at the 34 Maple Street facility, 
referred to as Area of Concern (AOC)-1. Additionally, WATERS maintained one 1,000-gallon 
No. 2 fuel oil UST and one 2,000-gallon No. 2 fuel oil UST at the 5 Technology Drive facility, 
referred to as AOC-2. Both of the USTs were installed at AOC-2 in the late 1980s and used for 
operation of the facility’s emergency generators. 

UST Excavation – AOC-1 
On July 2 and 3, 2012, CAPACCIO conducted field observations and screening during removal 
of two fiberglass 15,000-gallon No. 2 fuel oil USTs located on the western side of the facility, as 
shown on Figure 2. A detailed layout of the excavation area is included as Figure 3 and 
photographs are attached as Appendix 1. Approximately 35 feet of piping to the UST was 
installed on the east side of the USTs, approximately five feet below grade, beneath asphalt. 
The piping was two-inch-diameter, double-walled fiberglass. The UST vent stack was located 
east of the USTs and anchored to the building. Per WATERS, there were no known reportable 
releases from the USTs or piping. 

The USTs were removed from service on June 29, 2012. 401 gallons of fuel oil and sludge 
remaining in the USTs were removed and transported by Western Oil Inc. (WESTERN) to 
WESTERN’s facility in Lincoln, Rhode Island on June 29, 2012. A copy of the Uniform 
Hazardous Waste Manifest is attached as Appendix 2. 

293 Boston Post Road West, Marlborough, MA 01752 • T: 508.970.0033 • F: 508.970.0028 • www.capaccio.com • www.ems-hsms.com 

A Women’s Business Enterprise National Council (WBENC) Certified Women-Owned Business 

http:www.ems-hsms.com
http:www.capaccio.com


 
 

 
 

 

 

 

 
 

 
 

 

 

 
 

 

The USTs were excavated by Northeast Tank (NORTHEAST) personnel in accordance with the 
Commonwealth of Massachusetts, Department of Fire Services – Board of Fire Prevention 
Application and Permit for storage tank removal and transportation, attached as Appendix 3.  
When the USTs were uncovered, there were no obvious signs of corrosion, breakage, or loose 
fittings on the system connections. There was no hydrocarbon staining of soil around the fill 
pipe or UST connections. As the piping was located beneath asphalt, it was removed via 
pulling rather than excavation. Upon disconnecting the piping from the USTs, fuel oil remaining 
in the piping drained into soil adjacent to the USTs. An inspection indicated that the piping 
appeared to be intact and there was no liquid or staining that was indicative of a release from 
the piping. 

During removal of the USTs, CAPACCIO conducted field screening utilizing a photoionization 
detector (PID) in accordance with MassDEP protocol. Soil headspace readings were taken 
from the following locations: soil removed during excavation activities; three to six inches above 
the surface of the USTs; soil adjacent to the USTs and each of the excavation sidewalls. Note 
that perched groundwater entered the excavation at a depth of approximately 10 feet and 
therefore, no screening of soil at the base of the excavation was conducted; there was no 
hydrocarbon sheen observed on the groundwater. PID readings ranged from background to 80 
part per million by volume (ppmv) in soil removed from where fuel oil drained from the piping.  
Soil recording PID readings above background was stockpiled for off-site disposal. 

Following removal, CAPACCIO visually inspected the USTs for corrosion and staining. The 
USTs were approximately 10 feet in diameter and 29 feet in length. The integrity of the USTs 
appeared to be intact with no corrosion or pitting. The dimension of the completed excavation 
was approximately 40 feet by 40 feet to a depth of approximately 10 feet. The Milford Fire 
Department was on-site to observe removal of the USTs. 

The excavation area was backfilled with a combination of clean fill material and excavated soil 
with no visual or olfactory indication of hydrocarbons and had PID non-detectable PID readings. 

UST Excavation – AOC-2 
On November 9, 2012, CAPACCIO conducted field observations and screening during removal 
of one 1,000-gallon fiberglass No. 2 fuel oil UST (AOC-2B) and one 2,000-gallon fiberglass No. 
2 fuel oil UST (AOC-2C) located on the eastern side of the facility, as shown on Figure 4. A 
detailed layout of the excavation area is included as Figure 4 and photographs are attached as 
Appendix 1. Approximately 30 feet of piping to the UST at AOC-2B was installed on the south 
side of the UST and approximately 17 feet of piping to the UST at AOC-2C was installed on the 
north side of the UST, both at a depth of approximately five feet below grade. The piping was 
steel, two-inch-diameter and double-walled. The UST vent stacks were located north and south 
of the USTs at AOC-2B and AOC-2C, respectively and anchored to the generator enclosures.  
Per WATERS, there were no known reportable releases from the USTs or piping. 

On November 9, 2012, 88 gallons of fuel oil and sludge remaining in the USTs was removed 
and transported by WESTERN to WESTERN’s facility in Lincoln, Rhode Island. A copy of the 
Uniform Hazardous Waste Manifest is attached as Appendix 2. 
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The USTs were excavated by NORTHEAST personnel in accordance with the Commonwealth 
of Massachusetts, Department of Fire Services – Board of Fire Prevention Application and 
Permit for storage tank removal and transportation, attached as Appendix 3. When the USTs 
were uncovered, there were no obvious signs of corrosion, breakage, or loose fittings on the 
system connections. There was no hydrocarbon staining of soil around the fill pipes or UST 
connections. As the piping was located adjacent to and/or beneath underground utilities, it was 
removed via pulling rather than excavation. An inspection indicated that the piping appeared to 
be intact and there was no liquid or staining that was indicative of a release from the piping. 

During removal of the USTs, CAPACCIO conducted field screening utilizing a PID in 
accordance with MassDEP protocol. Soil headspace readings were taken from the following 
locations: soil removed during excavation activities; three to six inches above the surface of the 
USTs; soil adjacent to the USTs; and each of the excavation sidewalls. Note that groundwater 
entered the excavation of AOC-2C at a depth of approximately 7 to 8 feet below grade and 
therefore, no screening of soil at the base of the excavation was conducted; there was no 
hydrocarbon sheen observed on the groundwater. PID readings ranged from background to 7 
ppmv in surficial soil adjacent to the fill pipe at AOC-2B. 

Following removal, CAPACCIO visually inspected the USTs for corrosion and staining. The 
USTs were approximately 4 feet in diameter and 12 feet in length (AOC-2B) and 5 feet in 
diameter and 13 feet in length (AOC-2C). The integrity of the USTs appeared to be intact with 
no corrosion or pitting. The dimensions of the completed excavations were approximately 20 
feet by 18 feet to a depth of approximately 8 feet (AOC-2B) and approximately 24 feet by 12 
feet to a depth of approximately 8 feet (AOC-2C). The Milford Fire Department was on-site to 
observe removal of the USTs. 

The excavation area was backfilled with a combination of clean fill material and excavated soil 
that recorded no visual or olfactory indication of hydrocarbons and had non-detectable PID 
readings. 

Soil Analytical Data – AOC-1 
In accordance with MassDEP protocol, if headspace readings do not indicate the presence of 
volatile compounds or if the readings at the screening locations are equivalent to ambient air 
readings where fuel oil was stored, it is recommended that a minimum of one composite sample 
(from the sidewalls and floor of the excavation) be collected and submitted for laboratory analysis 
for petroleum constituents. Alternatively if headspace readings are above ambient air readings but 
below the MassDEP reporting threshold of 100 ppmv, a minimum of one sample from the location 
of the highest headspace reading should be collected and submitted for laboratory analysis for 
petroleum constituents. Based on this, CAPACCIO collected seven soil samples (PE-1 through 
PE-7) from the sidewalls of the excavation as shown on Figure 3. Soil sample S-2 was 
collected from between the USTs in the area near the piping where the highest PID headspace 
readings were recorded, at a depth of approximately 8 feet below grade. The remaining six soil 
samples were collected at the base of the sidewalls at a depth of approximately 10 feet and 
approximately six to twelve inches into the sidewall. No soil samples from beneath the piping 
run were collected. However, a soil boring (MW-3) was collected on June 26, 2012 adjacent to 
piping for AOC-1 at a depth of 3 feet below grade. 
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Each of the samples was submitted to R.I. Analytical Laboratories (MassDEP Certification #M-
RI015). Soil boring MW-3 was analyzed for volatile organic compounds (VOCs) via USEPA 
Method 8260, volatile petroleum hydrocarbons (VPH) and extractable petroleum hydrocarbons 
(EPH) with the targeted VOC and polyaromatic hydrocarbon (PAH) compounds via the 
Massachusetts Department of Environmental Protection (MassDEP) method. The analytical 
data package is attached as Appendix 4. No compound was detected at a concentration above 
the laboratory detection limit. Based on field measurements, post-excavation soil samples PE-1 
and PE-3 through PE-7 were composited at the laboratory for VPH and EPH analysis with the 
targeted VOCs and PAHs via the MassDEP method as well as VOCs via USEPA Method 8260. 
 In addition, the soil sample collected from post-excavation sample PE-2, located between the 
two USTs near the bottom of the USTs and recording the highest PID reading was also 
analyzed for VPH and EPH analysis with the targeted VOCs and PAHs and VOCs. The 
segregated soil was analyzed for VOCs, semi-VOCs, total metals (arsenic, cadmium, chromium, 
lead and mercury), total petroleum hydrocarbons, polychlorinated biphenyls, pH, specific 
conductance, flash point and reactivity (cyanide and sulfide). The analytical data package is 
included as Appendix 4 and is summarized in Table 1 (VPH and EPH), Table 2 (VOCs), Table 3 
(PAHs), Table 4 (Metal Compounds) and Table 5 (Miscellaneous Compounds). Each of the 
analyzed compounds was either not detected above the laboratory detection limit or detected at 
a concentration well below the applicable MassDEP Reportable Concentration (RC). 

Soil Analytical Data – AOC-2B 
As discussed above, if headspace readings are above ambient air readings but below the 
MassDEP reporting threshold of 100 ppmv, a minimum of one sample from the location of the 
highest headspace reading should be collected and submitted for laboratory analysis for petroleum 
constituents. The highest PID reading of 7 ppmv was from a surficial sample collected at the base 
of the fill pipe. PID readings from the remainder of soil from adjacent to the UST were non-
detectable. Based on this, CAPACCIO collected three soil samples from the eastern (Tank 1-1) 
and western (Tank 1-2) sidewalls of the excavation and from the base of the UST (Tank 1-3) as 
shown on Figure 4. The sidewall samples were collected at the base of the sidewall at a depth 
of approximately 8 feet below grade and approximately six to twelve inches into the sidewall.  
The UST was anchored by a concrete pad. As there was no visual or olfactory indication of fuel 
oil and PID readings were non-detectable, the concrete pad was not removed and soil sample 
Tank 1-3 was collected at a depth of approximately 8.5 to 9 feet below grade adjacent to the 
eastern side of the concrete pad. As the piping was pulled and not excavated and an inspection 
indicated that the piping appeared to be intact with no liquid or staining that was indicative of a 
release from the piping, no soil sample from beneath the piping run was collected. 

Each of the samples was submitted to R.I. Analytical Laboratories (MassDEP Certification #M-
RI015). Based on the PID readings, the three samples were composited by the laboratory into 
one composite sample. This sample was analyzed for VPH and EPH, both with targeted VOC 
and PAH compounds, via the MassDEP methods and in accordance with MassDEP 
recommendations. The laboratory data report is included as Appendix 4. Each of the VPH and 
EPH carbon fractions and the targeted VOCs and PAHs were non-detectable. Methylene 
chloride was the only VOC compound detected at a concentration of 0.1 ppm, well below the 
applicable MassDEP RCS-2 Reportable Concentration. 
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Soil Analytical Data – AOC-2C 
As discussed above, if headspace readings are above ambient air readings but below the 
MassDEP reporting threshold of 100 ppmv, a minimum of one sample from the location of the 
highest headspace reading should be collected and submitted for laboratory analysis for petroleum 
constituents. The highest PID reading of 2 to 6 ppmv was from a sample collected at the 
soil/groundwater interface at approximately 7 to 8 feet below grade. Note that a groundwater 
sample collected from monitoring well MW-6, located downgradient of the UST at AOC-2 indicated 
petroleum hydrocarbon concentrations well below the MCP Reportable Concentrations. Based on 
this, CAPACCIO collected three soil samples (Tank 2-1, Tank 2-2 and Tank 2-3) from the 
eastern, southern and western sidewalls of the excavation as shown on Figure 4. Each sample 
was collected at the base of the sidewalls at a depth of approximately 8 feet and approximately 
six to twelve inches into the sidewall. As groundwater was present at the base of the 
excavation, no soil sample was collected from beneath the UST. As the piping was pulled and 
not excavated and an inspection indicated that the piping appeared to be intact with no liquid or 
staining that was indicative of a release from the piping, no soil sample from beneath the piping 
run was collected. 

Each of the samples was submitted to R.I. Analytical Laboratories (MassDEP Certification #M-
RI015). Based on the PID readings, the three samples collected from the base of the 
excavation were composited by the laboratory into one composite sample. This sample was 
analyzed for VPH and EPH, both with targeted VOC and PAH compounds, via the MassDEP 
methods and in accordance with MassDEP recommendations. The laboratory data report is 
included as Appendix 4. Each of the VPH and EPH carbon fractions and the targeted VOCs 
and PAH compounds were non-detectable. Methylene chloride was the only VOC compound 
detected at a concentration of 0.13 ppm, well below the applicable MassDEP RCS-2 Reportable 
Concentration. 

Disposal Documentation 
Based on field measurements and observations, 57,580 pounds (approximately 22 cubic yards) 
of soil excavated from AOC-1 was disposed of by 21st Century Environmental Management, 
LLC, of Rhode Island at Northland Environmental, LLC in Providence, Rhode Island. A copy of 
the Uniform Hazardous Waste Manifest is attached as Appendix 5. Soil removed from the 
AOC-2 excavation areas was used to backfill the excavation and therefore, no excavated soil 
was disposed of off-site from this AOC. 

Each of the four USTs was transported by WESTERN to Allied Recycling Center, Inc. in 
Walpole, Massachusetts. Documentation for delivery of the USTs is included as Appendix 6. 

Conclusions 
PID readings ranged from non-detectable to 80 ppmv in AOC-1 where fuel oil drained from the 
piping into the soil. Soil containing elevated PID readings was disposed of off-site. There were 
no visible signs of hydrocarbon impact and no soil concentrations that were above the 
applicable MassDEP RCS-2 Reportable Concentrations. Based on this, there is no MassDEP-
defined reportable condition associated with the excavation of the two 15,000-gallon, one 1,000-
gallon and one 2,000-gallon No. 2 fuel oil USTs removed from the WATERS’s facilities at 34 
Maple Street and 5 Technology Drive. 
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If you have any questions or require additional information, please contact me at (508) 

970-0033, ext. 118. 


Sincerely, 

Capaccio Environmental Engineering, Inc.
	
BY: 


Dawn Horter, CPG, LSP 
Senior Hydrogeologist 

Enc: 	 Table 1 Soil Analytical Data Summary – VPH and EPH 
Table 2 Soil Analytical Data Summary – VOCs 
Table 3 Soil Analytical Data Summary - PAHs 
Table 4 Soil Analytical Data Summary – Metal Compounds 
Table 5 Soil Analytical Data Summary – Miscellaneous Compounds 

Figure 1 Site Location Map
	
Figure 2 Site Plan, AOC-1 

Figure 3 Soil Sampling Location Plan, AOC-1 

Figure 4 Site Plan and Soil Sampling Location Plan, AOC-2 


Appendix 1 Photographs
	
Appendix 2 Fuel Oil Disposal Documentation
	
Appendix 3 Tank Removal and Transportation Permit
	
Appendix 4 Soil Analytical Data
	
Appendix 5 Soil Disposal Documentation
	
Appendix 6 Tank Disposal Documentation
	

C: 	 Roger Eydenburg (WATERS) 
Town of Milford Fire Department Via Certified Mail/RRR/7011 3500 0002 8664 0205 
MF: 00-046.078 (CAPACCIO) 
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WATERS CORPORATION UST CLOSURE REPORT 


TABLES 


CAPACCIO ENVIRONMENTAL ENGINEERING, INC. JANUARY 2013 
PROJECT NO: 00-046.078 



Table 1 

RDL RDL RDL RDL RDL RDL 
PE-1, PE-3 to PE-7 7/2/12-7/3/12 10 MassDEP VPH/EPH ND 1.4 ND 1.4 ND 1.4 ND 22 ND 22 ND 22 

PE-2 7/3/12 10 MassDEP VPH/EPH ND 2.8 ND 2.8 ND 2.8 ND 22 ND 22 ND 22 

Tank 1-1,1-2,1-3 11/9/12 8 MassDEP VPH/EPH ND 2.3 ND 2.3 ND 2.3 ND 22 ND 22 ND 22 

Tank 2-1,2-2,2-3 11/9/12 8 MassDEP VPH/EPH ND 2.9 ND 2.9 ND 2.9 ND 24 ND 24 ND 24 

MassDEP Reportable Concentrations 

RCS-2 

Summary of Soil Analytical Data - VPH and EPH 

34 Maple Street and 5 Technology Drive 
Milford, Massachusetts 

Sample DateSample Location Sample Depth (ft) 

5,000 3,000500 3,0003,000 

C5-C8 Aliphatics C9-C12 Aliphatics 

500 

C9-C18 Aliphatics C19-C36 AliphaticsC9-C10 AromaticsLaboratory Analytical 
Method 

Waters Corporation 

C11-C22 Aromatics 
VPH EPH 

VPH: Volatile Petroleum Hydrocarbon 
EPH: Extractable Petroleum Hydrocarbon 
All results are reported in parts per million (ppm) 
RDL: Detection Limit 

: Applicable Reportable Concentration 

Soil Table for Report.xls / Table 1 VPH-EPH 1/17/2013 



Table 2 

RDL RDL RDL RDL RDL RDL RDL 

PE-1, PE-3 to PE-7 7/2/12-7/3/12 10 8260 ND 0.02 ND 0.02 ND 0.02 ND 0.02 0.06 0.02 ND 0.02 ND 0.02 ND 

PE-2 7/3/12 10 8260 ND 0.03 ND 0.03 ND 0.03 ND 0.03 0.06 0.03 ND 0.03 ND 0.03 ND 

Soil Pile 7/3/12 DNA 8260 ND 0.03 ND 0.03 ND 0.03 ND 0.03 0.05 0.03 ND 0.03 ND 0.03 ND 

Tank 1-1,1-2,1-3 11/9/12 8 8260 ND 0.03 ND 0.03 ND 0.03 ND 0.03 0.10 0.03 ND 0.03 ND 0.03 0.1 

Tank 2-1,2-2,2-3 11/9/12 8 8260 ND 0.06 ND 0.06 ND 0.06 ND 0.06 0.13 0.06 ND 0.06 ND 0.06 0.13 

NA 
4 

Soil Recycling Criteria 30 to 1,800 
NANAUnlined Landfill Criteria NA NA 

NA NA 
NA 

NA NA NA NA 
NA 
NA 

NA 

Sample Location 

200 

Sample Date Sample 
Depth (ft) 

Analytical 
Method 

MassDEP Reportable Concentrations 
1,000 1,000 

Total VOCsTotal Xylene 

Summary of Soil Analytical Data - VOCs 
Waters Corporation 

34 Maple Street and 5 Technology Drive 
Milford, Massachusetts 

300 100 

Methyl-tert-
butyl-ether 

40RCS-2 

Compound 

NaphthaleneBenzene Toluene Ethylbenzene Methylene 
Chloride 

20 

VOC: Volatile Organic Compounds : Applicable Reportable Concentration 
All results are reported in parts per million (ppm) Unlined Landfill Criteria per MassDEP COMM 97-001 
RDL: Detection limit Soil Recycling Criter per MassDEP WSC-94-400 
DNA: Data Not Available 



Table 3 Summary of Soil Analytical Data - PAHs 
Waters Corporation 

34 Maple Street and 5 Technology Drive 
Milford, Massachusetts 

Boring ID Sample 
Date Depth (in) 

Compound 

Acenaphthene Acenaphthylene Anthracene Benzo(a)anth-
racene 

Benzo(b)fluor-
anthene 

Benzo(k)fluor-
anthene 

Benzo(g,h,i)-
perylene 

Benzo(a)-
pyrene Chrysene Dibenzo(a,h)-

anthracene Fluoranthene Fluorene Indeno(1,2,3-
c,d)pyrene 

2-Methyl-
naphthalene Naphthalene Phenanthrene Pyrene 

Total 
PAHs 

(SVOCs) 

PE-1, PE-3 to 
PE-7 

7/2/12-
7/3/12 10 ND 0.4 

RDL 
ND 0.37 

RDL 
ND 0.4 

RDL 
0.4 0.37 

RDL 
0.6 0.37 

RDL 
0.5 0.37 

RDL 
ND 0.37 

RDL 
0.5 0.37 

RDL 
0.6 0.4 

RDL 
ND 0.4 

RDL 
1.2 0.4 

RDL 
ND 0.4 

RDL 
ND 0.4 

RDL 
ND 0.37 

RDL 
ND 0.4 

RDL 
ND 0.4 

RDL 
0.7 0.4 

RDL 
4.5 

PE-2 7/3/12 10 ND 0.40 ND 0.4 ND 0.40 0.6 0.4 0.7 0.4 0.8 0.4 0.5 0.4 0.8 0.4 0.8 0.40 ND 0.40 1.5 0.40 ND 0.40 ND 0.40 ND 0.4 ND 0.40 ND 0.40 1.1 0.40 6.8 

Soil Pile 7/3/12 DNA ND 0.34 ND 0.34 ND 0.34 ND 0.34 ND 0.34 ND 0.34 ND 0.34 ND 0.34 ND 0.34 ND 0.34 ND 0.34 ND 0.34 ND 0.34 ND 0.34 ND 0.34 ND 0.34 ND 0.34 ND 

Tank 1-1,1-2,1-3 11/9/12 8 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 

Tank 2-1,2-2,2-3 11/9/12 8 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 0.40 ND 

MassDEP Reportable Concentrations 
RCS-2 3,000 10 3,000 40 40 400 3,000 4 400 4 3,000 3,000 40 80 40 1,000 3,000 NA 
Unlined Landfill Criteria NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 100 
Soil Recycling Criteria NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
MADEP Background Concentration 
("Natural" Soil) 0.5 0.5 1 2 2 1 1 2 2 0.5 4 1 1 0.5 0.5 3 4 NA 

PAHs: Polyaromatic Hydrocarbon Compounds NA: Not Applicable 
EPA Analytical Method 8270C or MassDEP EPH used : Applicable Reportable Concentration 
All results are reported in parts per million (ppm) Unlined Landfill Criteria per MassDEP COMM 97-001 
ND: Not detected above laboratory detection limits Soil Recycling Criter per MassDEP WSC-94-400 
RDL: Detection Limit 
DNA: Data Not Available 



Table 4 

Boring ID Date Sample 
Depth (ft) 

EPA 
Method 

RDL RDL RDL RDL RDL 
Soil Pile 7/3/12 DNA 6010 ND 2.6 ND 0.26 4.1 1.6 4 2.1 ND 0.099 

Unlined Landfill Criteria 
Soil Recycling Criteria 

1,000 
500 1,000 3 to 10 

300 30 
1,000 10 

Summary of Soil Analytical Data - Metals 
Waters Corporation 

34 Maple Street 
Milford, Massachusetts 

Total 
Chromium Lead Mercury*Arsenic 

30 100 0.3 

Cadmium 

40 30 
20 30 200 

MassDEP Reportable Concentrations 
RCS-2 

30 11 to 30 
MassDEP Background Concentration 
("Natural" Soil) 20 2 

All results are reported in parts per million (ppm) : Applicable Reportable Concentration 
RDL: Detection limit 
ND: Not detected above laboratory detection limits 
*: Mercury analyzed via EPA Method SW7471A 
NA: Not Applicable 



Table 5 

RDL EPA 
Method RDL EPA 

Method RDL EPA 
Method RDL EPA 

Method RDL EPA 
Method RDL EPA 

Method RDL EPA 
Method 

Soil Pile 7/3/12 DNA ND 10.0 8100 NA 0.1 8082 7.7 NA 9045C 4.6 1.0 2510 >200 80 1010 ND 0.1 7.3.3 ND 2.5 7.3.4 

RCS-2 
Unlined Landfill Criteria 

Soil Recycling Criteria 

3 NA 

Specific Conductance 
(umhos/cm) 

NA NANANA 

Summary of Soil Analytical Data - Miscellaneous Compounds 

Waters Corporation 

34 Maple Street 

Milford, Massachusetts 

Reactive Cyanide Reactive Sulfide 

3,000 

Flash PointPhSample Location Date Sample 
Depth (ft) 

Total Petroleum 
Hydrocarbons PCBs 

MassDEP Reportable Concentrations 

NA NA 

NA 4,000 NA NANA 

NA NANA 
MassDEP Background Concentration 
("Natural" Soil) NANA NANA NA 

2,500 

2 

2 

5,000 to 60,000 4,000 NA 

All results are reported in parts per million (ppm) except where indicated 
RDL: Detection limit : Applicable Reportable Concentration 
ND: Not detected above laboratory detection limits. Unlined Landfill Criteria per MassDEP COMM 97-001 
NA: Not applicable/No Standard Exists Soil Recycling Criter per MassDEP WSC-94-400 
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Photo 1 – AOC-1 15,000-Gallon UST #1 


Photo 2 – AOC-1 15,000-Gallon UST #2 




 
 

 
 

 
 

 
 

 
 

Photo 3 – AOC-1 UST
	

Photo 4 – AOC-1 UST Excavation
	



 
 

 
 

 
 

 
 

Photo 5 – AOC-1 Piping
	

Photo 6 – AOC-2B UST
	



 
 

 
 

 
 

 
 

 

Photo 7 – AOC-2C UST
	

Photo 8 – AOC-2 Piping
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-.) 

~ tor 111!1 on elite (12-pltch) typewrler.) Form~ OMB No. 2050-0039 


/ 

PleaSe...Pnot or type. (Form dasi! 
t' UNIFORM HAZARDOUS ,_ Ge!wltor 10 Nlnblr "".AJ) rPage 1 Of 

1 
3. EmllgenCy Response Phone r009746a16 JJKWASTE IIANIFEST illf5ili1111i '111illii,ii6 no 1 0 ll"1~ ~ ; BCD 2~0-55,fJ 

5. Genei'IQ's Name 101 Malr(l hldreA ·Generlb'l Sill Addrels (111111818n1 f1an malilg adlbsl) 

WAntS COt.POIUTZON 
34- MAt>LE S!UET MILFORD MA 01757 

&WE 
GenelliD't Phone: soa fBi! 56~ (OJ Y) P.. :)ool\ I 
6. T1'811Sp0111!r1 CoqilnyNallll U.S. EPA[) ~'Unbar 

/!ESTERN OIL, ~~-:-:::. IR ! F: o a ~. 5 r) 
., t\ 2 5u J .... 

7. Tranepcxter 2 Campany Nne u.s. I:I'A 10 lillnlllr 

L 
a. ~-~-Nimllnd SileAddrMI U.S. EPA 10 Nlrnber 

'·.-~~-eRN 0!1\. •.C:VJ~ ' - , 

-:.:.i JE DUCHESS WAY 
J<COLN Rl 0206-5 

Fadil s Phone: 40·1 -..12'"- '3.600 I R : R C :; 0 5 ~ 0 0 2 5 

91. &b. U.S. DOT=(Inducing Proper~Nlml, Hllad a-,10 tm!Mw, 10. CoiDlnerl 11. Tolll 12.IJAII 13. ...... Codee 
ft.l 11111 ~Group f~ ,.,.. No. Type CMrdy Wl.l\l:ll 

~ 

X 
1. ::::DMSUST!BLE LIQUID, N.C.2. MA98 h014 

I IPETROU:';jM O'LS:, NA 1993, Pi3 IH 
'fol0 0 1 TI .-, 

2. 

~ 

3. 

4. 

14. Specill Handlrw;l lllllndonc and Adcllanllllrlormllon i) ERG#i28 

15. OENERATOR'8IOFF!ROR'I C1Rt1F1CA1101t. Ihntrf dedn 1111 the c:ont.nls ottil COI1IIgniWII n ftltt ll1d .:anllly dll8ailed llbow by the Pill!*~ rwne. ard are ciiAIIed, pdllged. 
~ 11111 ~and llllin d r.peda npropercandltlcn forftnlport ICCOidlnglo IIPI*allie inllmlllanllltld lllliorW~~If exportJiipment lind IIIIII tile Prilay 
Exparilr,l certify lhll h mn11nts ot t1i1 coneiplilltconbm t1 the 1111m11 oflie lllached EPA~tofConMnt. 
I<;dy lila! !heW.,. .ninllllizltlolllllllnlntldenlllled In .CO CFft 262.27{1) {II IIIIa lllge qudy glllniol) w(b).lft?l atmll quard)'~) Is w.. 
~~Nimt 

·)1,&~4 c...\ J'lq ~+e. ~~~~~ Mlx_1l1 ~ Y..
I'- I~ 'IJ~ 

~ 16.1l1!8m81D1111 sn!pmenls 0 hlpcrt to u.s. D e,q,oo from u.s. Port Of eniylul; 
~ T111naportllr aignllln {fQr Oltelaamg U.S.: 

m17. Tl'llllSpOIW~qfReclllptqfMiirtlll ~ 

~ Tu~~~ 0 ~~-e.- I~__/ AA .... ~~~~~~,;<--·v C,. ............. 
~ 11"""f101111"Z ~•n>WNime ~ Monlh Day Yar 

I I I I1r-18a. OiSCMJpanCy lndieelon Space D Quanlily Drype OReek!ue 0 Prill Rejedlon 0FuN Rejedion 

t.lalllflsl FWerenoe Numblr: 
~ 16b. Attemale Facfty (or Gen811tor} U.S. EPA ID Nu!TCier 
...I 

~ Faclllly's Phone: I
fil 1Bc. 5lgna!ln d A11eme1e Facilty (a- Generlt!r) ~. · IMinh I Day I 

Year.., 
~ 19. Hualdout W.C. RlpCIII Mlnagellllnt IMiod Codlc' O.e, codec far hazlrdous WIIAI hMinlnl, dispolll, end recydlng ayslllns) 

~ 1. 'l(\'i ' ,;. 13. rl ~ " .j~.,_,____.,.,_._____~..--.-·....... 
n•"''""Yl""'~ SlgniiUrt ~ IC~-d~:15tJn ~lb~r ln ... < ~, --:7 ..a... 

EPA Fonn 8~22 (Rev. 3-C5) Pl'l'lious adltionl are obsolete. DESIGNATED FACJ ~TINA110N STATE OF AEQUIREil) 

J 




(TUE ) JAH ,5 20 1 3 12 : 41/ST. 12 : 34/Ho.7S3S848358 P 2
FROM 

/ {'· 

Pleaseprint or type (Form designed for use on elite (12-pitch) typewriter) 
~ 

form Approved OMB No. 2050-0039 

UNIFORM HAZARDOUS rGenerator ID Number -. -_ · !2. Page 1 of 13. Emergency Response Phone 

wAsTE MANIFEsT /~A .._-, o- 0 ; e 4 ~>y? p ·- 1 B·no 2-~ '_: '5·>~, 0 rorY9849oos JJK 
5. Generalot's Name and MailingAddress Genera1or's Sile Address(~ different 1han mailng address) 

·:.:~l~ l'EB. S (:O RP 

J4 f·~APLE ST, ~..;II.:fORD f\~11 01757 I 
SA!~iE 

Generator's Phone: r-~.rH~ .J, -, ~-· ')('•( • ' 6. Transporter 1Company Name - - U.S. EPA 10 Number 

WESTERN O~L, !NC. I Rif~0005otfC-~-:1 

7. Transporter 2 Company Name_, ••..•..,.. ____ · U.S. EPA 10 Number 
.,- ': .~.•. 

I."'~.:.. 
-";..,, 

8. Designated Facility Name and Site Address ..... U.S. EPA 10 N001ber 
· ·~ 

WESTEMN Oit, iNC. '". 
ONE DUCHES-S WAY- UNCA)LN. Rl'Q?&S5 

I r:lli:lflf "11oor12sFaciN ·s Phone: (!l.!JI ) 727~850" "\ 
~ 

9a. 9b. U.S. DOT Desclijllion (~ilg Propel S/ijppng Name, Hazard c&. 10 N~. 10. ContinetS 11. Total 12. Unit 13. l'mteCodes
HM 1\ and Pacmg GTO<Jj) (ff any)) \ No. Type Quantity Wt.Nrj. 

I . ~ 

a: 
1. 

COMBUSTiBLE UQUtO, N.O.S. 
\ ' MA9~ ROt~ 

0 

~ (Pf:"TAOLeUM OILS) NA 1'993, PG m OCioJ l TT 8'd' ·G 
w 

2.z w 
(!) 

3. 

·. ::

4. 

14. Special Handling lnslructioos and Ad«i1ional lnformation 

1) ERGt128 

15. GENERATOR'S/OFFEROR'S CERTIFICATION: 1hereby declare that the contents of this ccnsignment are tully and acanlely dZbed allow by the proper shipping name, and are dassified, packaged, 
marted and labeled/placarded, and are in a1 respects in proper condition ror transport according to applicable intemation~ al govemmenCal rsgulations . If export shipment and I am the Primaly 
Exporter, Icertify that the contents of this consignment confonn lo the terms of the attached EPAAckroo>Madgmenl of Consent If 
1certify lllal lhewaste minlmiza~on statement identified in 40 CFR 26227(a) fr! I am a large quantity generator) or (b) fdIa ; ~quanli!Y generator) is lnlo//1 

Generatol's/Oifert;rinled'Typed Name ,/;: . Signa lure 

/J/1///~/-//j/..l t.lonlh Day Year 

/ ' (;{./..:;;~ '''/? ~: ;,;/!l 'i"~ I It 1I q I , ~1 
;:.J 16.1ntemationat Shipments 0 Import to U.S. D Export trom u.s. ;'/ Port of enlry/e;{ \ 

/ ..., .. r:Z .."\ ..... 
iii!:: Transporter signature (for exports only): Dale leaving ~ . S.: / /.7 J 
a: 17. TransporterAdmowtedgmentofRe<:eipl of Materials ·-..../ { lw 
~ rran~rter 1 Prnted/Tr Name Signature _ ~£ \..__ ..,/ Month Day Year 

~ \) .; c··c·.. /fr., c- ~_., ~ e____ I 
r - _

lti I cr I t ~" Cl) 
..' .,. .,. . I ~·· ,., \ ~ /'(:-~'J)"'.· .  ~ ..--·J- "'?/-e"~.: ~ .. -"".~ ...-r' 

z Transporter 2 Pr'ntedfTyped Name Signature Month Day Year 
<C 

J l J Ia: 
1

l
18. Discrepancy 

18a. Discrepancy lndicalion Space 0 Quantity Orype 0Residu e 0 Partial Rejection D Full Rejection 
' . 

Manifest Reference Number: 
> 18b.Alternate Facil ity (or Genera tO<) 

,-. U.S. EPA 10 Number1
::::::i 
u 
~ Fa cffity's Phone: I 
Q 18c.Sign am ofAllemale Fadity {or Generator) ,~~, Day YearUJ 
!;i Jz 
(!) 

19. Hazardous WasleRepolt Management Method Codes (i. e., 'codes for hazaroous waste treaiTnent, disposal, and recycling systems)u; 
w 1. r· r ,4.c 

20 . Designated F~ily Owner Of Operalor: Certification 9~f!C&f(ol hazardous materials covered by lhe manifest excepl as ncled in llem 18a 
-·~ 

_j

l Priniedff~-{:.- ., t;~ 
___ .. ~-~ . Signa1ure -"P \ / .·· / I M9Jltb .- --!p.!y··· Yearq_,rtrn -. ~~-

~~/"" ~ ., ~./-v;g, --~2~-"~.;.:--·r I A ~ I / 2 .-
.. . -"' EPA Fonm 8700-22 (Rev. 3-{)5) PreVIOUS ed1l1ons ~ - k-----o£SJGNATED FACILITY'S COPY 
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,·_, 
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•••.,.nv ""t'tfii~QUUU t.V IV"C.oCII I II C Llt:::'f.ICU LIHCIIL 

Fire Department retains original application and issues duplicate as Permit 

The Commonwealth of Massachu.,t;~:~ 
DEPARTMENT OF FIRE SERVICES-BOARD OF FIRE PREVENTION 

APPLICATION and PERMIT 
!Fee: $ 200.00 

st,or·age tank removal and transportation to approved tank disposal yard in accordance with the provisions 
Chapter 148, Section 38A, 52.7 CMR 9.00, application is hereby made by: 

MILFORD MA 

Contamination Assessment 

/Con,panyiName NORTHEAST TANK 
Print 

Prin-t 

Other 

Co, Or indiVidUal CAPACCID ENGINEERING 

Print 
Address 

. -  . 293 B08fQN POST ROAD, MARLBORO, MA 

Signature (if applying for penni!) 

DIFCI Certified LSP # Other 

City 

'-af>a,c•cy (gallons) --'---#_1____;___Substance last stored .:;.#.::2_F_Uc:...:c.E..c.L:....O.::....:._IL"--------1 

Dime)lsi'ons (diameter x length) 120" X 350" 

RN OIL 

009746816JJK 

ALLIED RECYCLING 

DRY ICE Tank yard address 

MILFORD, MA 
6/27/12 

State Lie.# 

E.P.A# 

Tank yard# 

MA52 

RIR000500025 

015 

1901 MAIN ST., WALPOLE, MA 02081 

FOlD# 27185 PerrnK# .>:.5:<:95"---

Date of expiration 7/27/2012 

Ash burton 



--·--·- -t'"'r""'""-··-•• •..,. .....,...... • ..... '"""'""""•••••g•u 

Fire Department retains original application and issues duplicate as Permit 


The Commonwealth of Massachu.......... 

DEPARTMENT OF FIRE SERVICES-BOARD OF FIRE PREVENTION 

APPLICATION and PERMIT he:$ 200.00 
fors1-nr·~n• tank removal and transportation to approved tank disposal yard in accordance with the provisions 

Chapter 148, Section 38A, 527 CMR 9.00, application is hereby made by: 

name (please print) WATERS CORPORATION 

34 MAPLE STREET MILFORD 

Contamination Assessment 

Co, or individual CAPACCID ENGINEEiuNG 

Address z93 ·easToN 

Signature (if applying for pennH) 

[j IFCI Certified LSP # Other 

Cap•(!city(gallons) 15,000 #2 
Street Address · Clty 

Substance laststored .;;#.:2:..:F:..U.:·.:E:.:L:.O.::...;;IL=--------1 

Dlm~nsilons (diameter x length) 120" X 350" 

RN OIL 

009746816JJK 

ALLIED RECYCLING 

DRY ICE 

. MILFORD, MA 
6/27112 

N/A 

1310, Boston, MA 02108-1618 
(REV. 9196) 

Tank yard address 

State Lie.# MA52 

RIR000500025E.P.A# 

Tank yard# ..::0:..:1...::5_____ 

1901 MAIN ST., WALPOLE, MA 02081 

FOlD# 27185 Permit# ""59g,6'--
Date of e~piratlon 7/27/2012 



----

• .. W' LJ'tffJd.tum.mt retams ungma1 application and issues duplicate as Permit 

The Commonwealth of Massachus 

DEPARTMENT OF FIRE SERVICES-BOARD OF FIRE PREVENTION 

APPLICATION and PERMIT 
!Fee:$ 200.00 

for storage tank removal and transportation to approved tank disposal yard in accordance with the provisions 
of M.G.L. Chapter 148, Section 38A, 527 CMR 9.00, application is hereby made by: 

I 

Tank Owner 

Tank owner name (please print) 

I ANt~WATERS CORPORATION X 
MAgnature (lffi5'7person) ....._ 

Address 34 MAPLE STREET MILFORD 
Street 

Removal Contractor I 
company Name NORTHEAST TANK 

Print 

Address 150 TURNPIKE STREET, STOUGHTON 
Print 

Slg nature (If applying for permit) 

j3 IFCI Certified Other 

Tank Information I 
Tank Location 5 TECHNOLOGY DRIVE 

Street Address 

Place, Room 1310, Boston, MA 02108-1618 
FORM F.P. 292 (REV. 9/96) 

-- city State Zip 

Contamination Assessment r 
Co. or individual CAPACCID ENGINEERING 

Print 
Address 

293 BOSTON POST ROAD1 MARLBORO, MA 

Print 

Signature (if applying for permit) 

0 IFCI Certified LSP# Other 

City 

Tank Capacity (gallons) 1,000 GAL Substance last stored #2 FUEL OIL 

... - .r_aF1k D!men_slons (diameter x length)1 ·- I 

Remarks: 

Disposal information I 
Firm transporting waste WESTERN OIL MA52State Lie.# 

.Hazardous waste manifest# 010438896JJK E.P.A# RIR000500025 

Approved tank disposal yard ALLIED RECYCLING Tank yard# 015 

Type of Inert gas DRY ICE Tank yard address 1901 MAIN ST., WALPOLE, MA 02081 

!Approvals 1 
City or Town FOlD# Permit# 609MILFORD, MA 27185 
Date of Issue 11/02/2012 Date of expiration 12/2/2012 

N/A jDig Safe Toll Free Tel. Number. 800-322-4844
Dig safe number 

FIRE CHIEF 
jslgnature I Title of Officer granting permi;x:~~vvl. \) · r'i~A U\ .'U. , F1 

( \ I '"' 
After removal(s) send Form FP-290R sign'ed..bY Local Fire Department to UST Regulatory Compliance Unit, One Ashburton 

'·----------------------

http:LJ'tffJd.tum.mt


, .. a '""a.,aiLIIIt:m Itl!ll:tJns ongma1 appucation and issues duplicate as Permit 

The Commonwealth of Massachu 
DEPARTMENT OF FIRE SERVICES-BOARD OF FIRE PREVENTION 

APPLICATION and PERMIT 
!Fee:$ 200.00 

for storage tank removal and transportation to approved tank disposal yard in accordance with the provisions 
of M.G.L. Chapter 148, Section 38A, 527 CMR 9.00, application is hereby made by: J /'1 

1 

Tank Owner T 

Tank owner name (please print) 
 ..'!.WYLA:uT.bEuR>!.S~ce!:o~R.r:.P!>l.OuRAnT.ul!>l.O:!.lN_____ ,,~""'••""'"''"'•~r.t-~""'·"":t..,~,..,x - ..... "" •"'•~'"''"T""'./'----1 
Address 34 MAPLE STREET MILFORD MA 01757 

Street city ..... Zip 

Removal Contractor T Contamination Assessment I 

Co. or Individualcompany Name NORTHEAST TANK 

CAPACCID ENGINEERING 
Print 

Print 
AddressAddress 150 TURNPIKE STREET STOUGHTON 

293 BOSTON POST ROAD, MARLBORO, MA 

Signature (If applying for permit) 
Print 

·Signature (if applying for permit) 
Print 

·, !3 IFCI Certified 

!Tank Information T 
Other 0 IFCI Certified LSP # Other 

Tank Location 5 TECHNOLOGY DRIVE 
Street Addrou City 

"'ank Capacity (gallons) .::2~0~0:..:0:......:G::..:A_.:..::L_______substance last stored .;:#~2:...:..F..:U..:E:..L..:·_0;...:_1L;...:_______--i 

h-ank Dimensions (diameter x length) ____.:_··.:.····---···--------------------------1 
Remarks: . 

Disposal Information T 
Flnm transporting waste _:W:..:_:E:.:S:.T.:.::E:.:_R::_N..:.._:O:.I:.:L:.____________ MA52State Lie.# 

Hazardous waste manifest# 01 0438896JJK E.P.A # RIR000500025 

Approved tank disposal yard ALLIED RECYCLING Tank yard# _:0.:_1.:_5::..______ 

Typeofinertgas DRYICE rank yard address 1901 MAIN ST., WALPOLE, MA 02081 

jApprQvals I 
City or Town MILFORD, MA FOlD# 27185 Permit# _,6w1-"0___ 

Date of Issue 11/02/2012 Dateofexplratlon 12/2/2012 

N/A !Dig Sale Toll Free Tel. Number- 800-322-4844
Dig safe number .. I 

~.A.i\.'~) "~l\Qi ~~ FIRECHIEF 
Signature I Title of Officer granting permit ( '\"' ' · , I ------11,,...--------1 

After removal(s) send Form FP-290R slgna<IWLocal Fire Department to UST Regulatory Compliance Unit, One Ashburton 
Place, Room 1310, Boston, MA 02108-1618 
FORM F.P. 292 (REV. 9/96) 

http:ce!:o~R.r:.P!>l.OuRAnT.ul!>l.O:!.lN
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I Jul. 6. 2012 2:24PM No. 6720 P. 

····K···.· 
:' .:::: . 

. R.I. ANALYTICAL 
,:··::. ' 

Speoiallsts in. Environ~ental Services 

41 Illinois Avenue 
Warwick, Rl 02888 

Telephone: 401·737-8500 
Fax: 401-738-1970 

FACSIMILE TRANSMITTAL FORM 

0TIME: _::::_'c._'I:J_·_ _ #OF PAGES (INCLUDING TRANSMITTAL): ___ 

FAX#: PH#:_~--

COMMENTIS: 


Note: This messageis intended only for the use of the individual or entity name/s above and may contain information that is 
privileged, confidential, and exempt from disclosure under the applicable law. If you are not the intended recipient or the 
employee or agent responsible for delivering the message to the intended recipient please notify us immediately by telephone 
and return the original to us by postal service at the address note on this stationary. Any dissemination, distribution, or 
copying of tl1is communication by anyone other than the intended recipient is strictly prohibited. Thank you! 



Jul. 6. 2012 2:24PM 	 No. 6720 p' 2 

Page l of 33R.I.ANALYTICAL 
Gpuolalist!ill in Environmental Barvices 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. Date Received: 6/271!2 
Attn; Ms. Dawn Horter Date Reported: 7/6/12 ,.
293 Boston Post Road- West P.O.#: 

Marlborough, MA 01752 Wor-k Order#: 1206-13061 


DESCIUPTION: WATERS MILFORD 


,;· 

Subject sample(s) has/have been analyzed by our Warwick, RJ. laboratory with the attached results. 

Reference: 	 All paramerers were analyzed by U.S. EPA approved merhodologies. 
The specific methodologies are listed in the methods column of the Certificate Of Analysis. 

Data qualifi.ers (if present) are explained in firll at the end ofa given sample's analytical results. 

Certification#: 	R1·033, lv1A-R1015, CT-PH·0508, ME-R10!5 
NH·253700 A & B, USDA S-41844 

This Certificate represents all data associated with the referenced work order and is paginated for 
completeness. The complete Certificate includes one attachment; the original Chain of Custody. 

If you have any questions regarding this work, or if we may be of further assistance, please contact 
our customer service department 

Approved by: 

-~v 
Data Reporting 

enc: Chain of Custody 

41 Illinois Avenue, Warwick, Rl 02888 	 131 Coolidge Street, Suite105, Hudson, MA01749 
Phone: 401.737.8500 	Fe.:: 401.738.1970 Phone: 978.568 0041 Fax: 978.568.0078 



Jul. 6. 2012 2:25PM No. 6720 p' 3 

Page 2 of33 

RI. Analytical Laboratories, Inc. 

CERTIFICA'fE OF A.NALYSlS 

Capaccio Environmental Eng. 

Date Received: 6/27112 

Work Order# 1206-!3061 
WATERS 111LFORD 

Sample# 001 · 
SAMPLE DESCRIPTION: MWl 
SAMPLE TYPE: GRAB SAMPLE DATE/TlME' 6/2612012 @09:22 

SAMPLE DET. DATE 
P A.RA.METER RESUL'fS LlMlT ONU'S Mtnm:o ANALYZED ANALYST 

Vclatilo Organic Compounds 

Acetone <:0.25 0.15 mgfkg dl)' 50J5/8"60B 7/6/12 KAC 
Tertiiry Amyl M!lthyl Ether <0.12 0.!2 mg/kgdry soJsiS26oa 7/6112 KAC 
Bon~no <0.02 O,Q2 mglkg dry 5035/i260B 7/61!2 KAC 
Bromobenu.ne <0.02 0.02 mg/l:g d>y JOJ5/8260B 7/6/12 KAC 
Btomochlorom~thane -::0.02 0.02 rogikg dry 5035/8260B 7/6/12 l<AC:: 
J3romodichlorornt:thane <0.02 0.02 mgikg dry 50351i260B 7/6/12 l<AC 
Bromoform <0.02 0.02 mglkgdry 5035/82608 7/6/12 RAC 
Bromomethane <0.!2 0.12 mgJkg dry 503S/S26Qa 716112 KAC 
Sec~bu{ylbenzene <0.02 0.02 rog/k:gdry 5035/i260B 7/6/12 KAC 
n~Butylberu:etle <0.02 0.02 mg/k,g d(y 5035182608 7/6/12 l<.AC 
tert~Bucylbenzene <0.02 0,02 mglkgdry soJ5/S260a 7/6112 KAC 
Carbon Disulfide <0.12 0.12 mg/kg <loy 5035182608 716112 KAC 
Ca:rbo11. Tl'::tnwhloride <Q.02 (J.Ol "'g/kg dry 5035/8260B 716/12 KAC 
Chlorobenzeno <0.01 0.02 mglkg dry 5035/8260B 7/6/12 KAC 
DibrOolOctLlorumethane <Q.(Jl 0.02 wgikg dry 50351B260B 7/6112 KAC 
Cbloroe.thane <0.12 0.12 mr.lkg dry 5035/8260& 7/6112 KAC 
Chlooofunn <0.02 0.02 mg/kg dry S03J/8260J'I 7/6/12 KAC 
Chloromethane <O.!J 0.12 mg/kg dry 5035/8260)3 1/6/12 KAC:: 
2-C~Iorotohtt:M <() 02 0.02 mg/k:gdry 5035/82601) 7/6/12 KAC 
4~Chloroi.Oluene <0.02 0.02 mglkgdry 5035/82606 7/6!!2 KAC 
1,2~Dibromo~3~C.hloropropant: <0.05 0.05 mg/k:g <loy 50)5/1260)3 ?/6/ll K../tC 

1)-Dibromo<thane(EDB) <0.02 om mgikg dry 5035/8260E 7/6/U KAC 
Dibromomethane <0.05 0.05 mgikgdry 5035/82608 7/6112 KAC 
1,3 ~Dich!(JrQben.ztne <0 02 0.02 mg/kgdry 5035111260)3 7/6/12 KAC 
I,2~Diohlorobenzene <0.02 0.02 mgikgdry somn6oE 7/6/12 KAC 
1,4"Dichlorobenze.oe <0.02 0.02 mglkgdry 5035/826QB 7/6/12 KAC 
n"f'ropylbenzene <0.02 0.02 cn~g dr}' 50J5/8260B 7/6/12 KAC 
Dichlorodifluoromethane <O.!l 0.12 mgikgdry 5035/82608 7/6/!2 KAC 
1,1-Dkhlorocth.mc <0.02 0.02 mglkg diy 5035/8260() 716112 KAC 
1,2-Dlt:h[oroethane <0.01 0.02 mglkg dry 50J5/S260B 7/6/12 !CAC 
l,l ~Dichloroethene <0.0). 0.02 mg/kg dry 5035/8260B 116112 KAC:: 
cis- 'J ,2-Dkhlomdhtne <0.02 0.0;:!: mgikg dry 50J5/8260B 7/6112 KAC 
trans-I,2-Dlchlorol.';thyleoe <0.02 0.02 mglkg d')l lOJS/82600 716/12 KA.C 
1,2-DichJoropropane <0.02 0.02 mgikgdry somszooa 1/6112 KAC 
I.3-Dichlor<)prOplf):nt <0.01 0,0:2 mg/kg dry 5035/S260B ?/6/12 KAC 



Jul. 6. 2012 2:25PM No. 6720 P. 4 

Page 3 of33 

l;U. Analyticallaboratocies, lnc. 

CERTlFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/27112 

Work Order#: 1206-13061 
WATERS IVllLFORD 

Sa~le # 001 

SA PLE DESCRIPTION: MWl 

SAMPLE TYPE: GRAB SAMPLE DATIUTIME: 612612012@ 09:22 

SAMPLE DET. DATE 

PARAMETER RESULTS LlMJT UNITS METllO)) ANALYZED ANALYST 

2,2~DJchloropropane <0.02 0.02 mglkgdry 5035/B26()B 716/U KAC 

l.l·Dichloropropene <0.02 0.02 mg/kgdry 50l5/i260B 7/6112 KAC 

cis·l,3·Dicbloroptopene <0.02 0,02 n1g;1<g dry )QJS/i"60B 7/6112 KAC 

r 


I 
~ 

irans·l ,3-Dichloropropylene <0.02 0.02 mg/kg dry 5035/S26GB 716/U KAC 

Diethyl ether <0.12 0.12 mg/kg dry S035/8260ll 716112 KAC 

•' 

Piisopropyl Ether (DlPE) <OJ2 0.12 mglkgdry 503S/8260B 116112 KAC ' 

1,4-Dioxao.e <2.5 2.5 mg.lkg dry 5035/S260B 716/lZ KAC i 


I
! 

' Ethyl Te!tiery Bucyl Ether <0.12 0.12 mgikg dry 5035/8260B 7/6/!2 KAC 
Ethylbt::Iittl'Le <0.02 0.02 mglkg dry S035/8260B 716112 KAC 

Hexachlorobutadiene ~0.02 0.02 mg/kg; dry 503518260)) 716/P KAC 
2-Hexranone <0.25 0.25 mgikgdry 50J5/8260B 7/6/12 Kf\C ~ 
rsopropylbenzene ...::'0.01 0.02 mg'kg dry 503518260B 7/6/12 KAC 
p~l:s:orropyl to\ue11.e <0.02 0.02 mgtks<Ly 5035182608 116112 KAC 
2-Butanono(MEK) <0.25 0.25 mglkg dry 5035/8260B 716/Jl KAC 
4·Meihyl-2-penlllnone(MIBK) <0.25 0.25 lngikg dry 50J5/8260B 7/6/12 KAC I
Methyl Toniary BU<y! Elb<< (MTBE) <0.02 0.02 mglkgdry 50398260B 716112 KAC 
Methylene Chloride <0.02 0.02 mglkgdry 50351112608 716/IJ. Kf\C I
Na,)hthtdene ...::0.02 0.02 mg/kg dry 5035/8260B 7/6112 KAC I 

1, I,2~Tfit::hlorotthane <0,02 0.02 mglkg dry S03518260B 716112 KAC I


:i 
Styrene <0.02 0.02 mg/kg dry 5035/!2608 716/ll KAC 
1.1.1 ,1~1e:tJ"<1chh:)r6eth~ne <0.02 0.02 mgfkg dry 5035/8260& 7/6/12 KAC I 
I, J,2,2-Tetl"<!!chlo(oothan~ <0.02 0-0l m~dry S03518260E 7/6112 KAC ! 

i 
'fctr11c:hloroetbene <0.02 0.02 mgikg dr)• 5035/&260:S 716112 KAC 
Tetrahydrofuran <0.25 0.25 mgikgdry 50l5/8260B 7/6/11 uc i 
Toh.Jr~:~\¢ <0.02 0.02 rug/kg dey 503518260B 7/6/12 KAC " 
I,2,4~Trlchlorobonzeno <0.02 0.02 mg!i:gdry 5035/8260B 7t6m KAC 
l,2,3-TrichlorobeJlztne <0.02 0 01 mg!i:g dry 50l5/8260B 7/6/12 KAC 
1.1.J -Tri\:hloroetll.ane <0.02 O.OJ mglkgdry 50J518260B 716112 KAC 
'trichlocoethene <0 02 0.02 mglkgdcy 5035/8260B 1/6112 ¥..AC 
frichloro:ffuoromethane <0.02 0.02 mgikgdry 5035/\!2608 716/12 KAC 
1,2,3~Trichloropropf1ile <0.02 0.02 mglkgdry 50ll/S260B 716/12 KAC 
l,2.4·Tri'ml'::thylbenzenc <0.02 0.02 mglkg dry 503518260B 7/6112 KAC 
1,3,5-Trimelhylbcnzene <0.02 0.02 mg/kg dry S03S/i260B 7/6112 KAC 
Vinyl Chloride <0.02 0.02 mgikg dry 5015182608 7/6112 KAC 
o-Xyk'r)e -.::Q,02 0,02 mg/kg dry 50l518260B 716/12 KAC 

m,p<X:ylene -<ll.02 0.02 mgikg dry 503S/B260B 7161!2 l:AC 
Surrogate::: RANG£ 50l5/8260B 716/!2 KAC 
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lU. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/27112 

WorkOrder#: 1206-13061 
WATERS MlUORD 

Sample# 001 
SAMPLE DESCRIPTION: MWJ 
SAMPLE TYPE: GRAB SAMPLE DATEfTIME: 6/26/2012@ 09:22 

SAMPLE DET. DATE 
~ARAMETE~ RES01TS LlMlT ONlTS METHOD ANALYZED ANALYST 
DibromotlnoromeLhane 9! 70~130% 503S/S260B 7/6/1.2 KAC 
Tolu""'-48 97 70~UO% 503518260B 7/6/]2 KAC 
4~Bromofluorobenzene 93 N~DO% 5035/82606 716112 KAC 
l,2Dk.hloroerhane~d4 101 70~130% 5035/82(,013 716/12 KAC 
Moirture: 9 % SM2540 G. 612i/l2 Kf 
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RJ. Analytical Laboratories, lnc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/27/12 

Work Order#: l206-IJ06l 
WATERS MlLFORD 

SanMie# 002 
SA l'LE DESCRIPTION: SB3 
SAMPLE TYPEo GRAB SAMPLE DATEITIMEo 6/26/20!2@ 10:15 

SAMPLE DET. DATE 
PA(aMETER RESDLIS LOOT UNlTS METHOD ANALYZED ANALYST 

Volatile Organic Compounds 
AcetQne <0.44 0.44 ruf!/kg dzy 5035/8260B 7/6/!2 KAC 
tertiary Amyl Methyl l':::thcr <0.22 0,22 "'glkg dzy 5035/i26@ 716/!2 K.l\.C 
Uenzr;;o.e <0.04 0.04 mglkg dry 5035/8260B 7/61l2 uc 
:Bromobero;.eAe <0.04 0.04 mg/kg dry 50J5/8260B 116111 KAC 
flrornochlommethane <0.04 0,04 mgikg dry 5035/B260B 716/12 KAC 
BrOil10dichlotornerhw.:te <0.04 0.04 mg/kgd!y 5035/8260B 7/6/12 K.AC 
Bromofom1 <0.04 0.04 mglkg dry 5035/82608 1/6/12 KAC 
f:lromometh&ne <0,22 0.22 mgfkl: dry 503S/8260B 716/IZ KAC 
Sec-butylbenztne <0.04 0.04 Dlg/kg dry 503518260B 716/12 MC 
n~F.l\lty.lhc:n;tcne <0.04 0.04 mg/kg dry 50J5/8260B 7/6/12 KAC 
tert-Butylben.zeJ.te <0.04 0.04 roglkgdzy 5035/8Z60B 716112 KAC 
Carbon Disulfide <0.22 0.22 mgll:gdzy 5035/8260B 7/6112 K.AC 
Carbo11 Tetrachlotide <0.04 0.04 mf!/kg dry 50J5/8260B 116112 KA(: 
Chlcrobenzene <0.04 0.04 mg/kgdry 5035/8260B 716112 KAC 
Dibrumochloromelhane <0.04 0,04 mg/kg dry 503518260B 7/61!2 MC 
Cblowethant: <0.22 0.22 mg/kg dry 50J5/8260ll 7/6112 KAC 
Chloroform <0.04 0.04 mfVkgdry 5035/8l60B 716/li KAC 
ChJOromethw1C <0.22 0.22 mgll:gdry 5035/8260B 7/6/12 KAC 
Z...Chlorotoblette <0.04 0.04 mg/kgdry 5035/82601! 7/6112 KAC 
4-Chlorotoluene <0.04 0.04 mglkgdry 5035182608 716112 KAC 
1,2-0ibromo-3-Chloropropane <009 0.09 mglkg dry 5035/82609 716/IJ K.AC 
l.l~Dibromo.thme!EDB) <0.04 0.04 mg/kgdry 5035/82601! 7/6/12 KJ\C 
Djb(omomethaue <0.09 0.09 mg/kg dry 5035182608 7161!2 KAC 

1,3-Dichlorobenzcne <0.(14 0.04 mgii<J! dry 5035/ll260B 7/6/ll K.AC 
1,2:-Dich(orobenzene <0.04 0.04 mg/kg dry 5035/8260B 716112 KAC 

1,4-Dichlorobe)Jz,::::o.e <0.04 0.04 mg/kg dry 5035/82608 7/6112 KAC 

n<l?'lOpylbera.ene <0.04 0,04 mglkgdry 5035/g).60B 7161!2 KAC 
DichlorOditluoromcthane <0.22 0.22 mg/kg dry 5035/8260B 7/61!2 MC 
l.l~Dichloto~tlrMI'i: <0.04 0.04 mf!/kgdry 50l518260B 710/!2 KAC 
1,2-Dichloa"oelhane <1),04 0.1)4 roglkgdry 5035/S260B 7/6/12 KAC 
1, l~l)!chloroelhene <0.04 0.04 mgll:gdJY 50351~26DB 716112 MC 
vis-1.2~Dichloroethene <.0.04 0.04 mil/kg dry 50l5/8260B 7/61!2 KAC 
trst~~-1.2-Oic:hJ(l(l)t.Lhyk:ne <O.Q4 01)4 mi/kgdry 503518260B 116/J2 KAC 
1,1-Dichloropropane <0.04 0.04 mglkg dry 503518260B 716112 K.AC 
1..3-DichloropropMe <O.<J4 0.04 mg/kg dry 50~5/B260B 7/6/12 K.AC 
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R.I. Analytical Laboratories, Inc. 

CERTlFJCA.TE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/2711 2 

Work Order#: 1206-13061 
WATERS MlLFORb 

Sam~le# 002 
SAl\ PLE DESCRIPTION: SB3 
SAMPLE TYPE: GRAn SAMPLE DATErrlME: 6126/20!2@ 10:15 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
2,2~bichio(opmpane <OlJ4 ON miJkg dry 5035/S260B 716112 KAC 
1, 1-nichloropropenc <0.04 0.04 mg/kg dry 5035/S260ll ?/6/12 KA.C 
cis-1,3-Dicbloroproptne <0.04 0.04 mg/kg dry 50J5/8260B 7/6!!2 l<AC 
trans-1,3-Dichlccopropy.lene <0.04 Oil4 mg/kgdry SO.l5/8260B 116112 KAC 
Dlcrhyl ether <0.22 0.22 mglk.gdry 5035/S260B 7/6/)2 KAC 
Diisopropyl Ether (Dil?l;:) <0.22 0.22. mg/kg dry 5035/82608 716112 KAC 
1,4-DiLlxane <4.4 4.4 mg/kg~ry 503513260B ?/6112 KAC 
Ethyl Tertiary Butyl Ether <0.22 0.22 mg/kg dry · S03S/B260B 7/6/12 KAC 
EthylbeJJ?"&!J.e <ON 0.04 mglkgdry 50l5/8260ll 7/6/12 KAC 
Hcx:;.cl),orobutad:iene -::0.04 0.04 mg/k~dry 5035/S260B 7/6/12 KAC 
2~Hexanone <0.44 0.44 mg/kgdry 5035/8'2608 7/61!2 KAC 
kiopmpylbt:ll.zcne <0.04 0.04 mg/kgdry 50l5/8260B 7/6/12 KAC 
p-IsopropyltoluetJ.e. <0.04 0.04 miJkgdry 50l518260B 7/6/12 !{AC 

2-Bu.,.none(MEK) <0.44 0.44 msf~g dry 50l5/8260B 716/!Z KAC 
4-Merhyl-2-pentanone(MlBK) <0.44 0.44 mgikgdry 5035/B260S 7/6/12 KAC 
Metlly1 Tertiary Butyl Emtt (MTBE) <0.04 0.04 mg/kgdry 50l5/8260B 7/6/!2 KAC 
Meihylene Chloride <0.04 0.04 m&il<a dry 503S/8260B 716112 KAC 
N-aplnhalene <0.04 0.04 mg/kg dry 5035/8260ll 7/6112 K.'\C 

J ,l. ,2-Tfichloroeth!lLne <0.04 0,04 m!Vkg dry 5035/82608 716/12 KAC 
Styrene <0.04 0.04 m&lk& dry 503518~6@ 716112 KAC 
l,l,1,2.-Tc[Tachloroechane <0.04 0.04 mg/kg dry 50l518260ll 716112 KAC 
1,1,2,2-Tctrachlototth.-ne <0.04 0.04 miJkg dry 5035/8260B 7/6112 KAC 
TetrochloroetheD~: <0,04 0.04 l''&ikS dry 5035182608 716/l2 KAC 
Te~uhydmful(ln <0.44 0.44 mgikgdry 503518260B 7/6/12 KAC 
TQ(Ut;:O.¢ <0.04 0.04 nlg/kg dry 5035182608 7/61!2 KAG 
1,2,4~Trkhlorobenze:ne <0,0.4 0.04 miJksctcy 5035182601' 716112 I:AC 
1.::ZJ-Trithlorobenzcne <:0.04 0.04 mglkgdry 5035/8260B 7/6/)2 KAC 
1.1.1~Trir;:hloroethane <0.04 0.04 mgikgdry 5035182608 716112 KAC 
Trichloroethene <tl04 0.04 mg/kg dry 5035/8l.60B l/6112 KAC 
Trlchloroi1uoromefhane <0.04 0.04 mglkgdry 5035111260B 7/6/I2 KAC 
l,2,3 • T richloropropan.e <0.04 0.04 mgikgdry 5035/82608 716/12 KAC 
l,2,4~TrlroeLhylbcra11:n~ ·<0.04 0.04 mg/kg dry 5035182608 7/6/12 KAC 
1.,3,5-Trlm~lhylben:z.e.ne <0.04 0.04 mg/kgdcy soJ51826oa 716112 KAC 
Vinyl Chloride <0.04 0.04 mg/kgdry 5035/82608 7/6/12 KAC 
o-Xylc:ne <0.04 0.04 mg/kg dry 50l5/S2600 7/6112 KAC 
m,p-Xyle.ne <0.04 0,04 mVJ<g dty 50351&260)3 716112 KAC 
Sum)glitt:!i RANGE 5035/8260!! 7/6/12 KAC 

http:CERTlFJCA.TE
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/27112 

Work Order#: !206-13061 

WATERS MILFORD 

Sample # 002 · 
SAMPLE DESCRIPTION: 5133 
SAMPLE TYPE: GRAB SAMPLE DATErriME: 6/26/2012@ 10:15 

SAMPLE DET. nATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
Dibtomof1uorome[hane 91 ?0-:130% 5035/82608 7/6/l2 KAC 
ToJ.ucnc:~d8 9! 70-130% 503518260B 7161!1 KAC 
4·Bromoiluorobenzene 94 70-130% 5035/8160B . 7/6/]2 KAC 
1,2 DichloroDtbane-d4 93 }l)wJ)Q% 5035'/82608 7/6/12 KAC 
Moisture 9 o/o SM2540 0. 61:18112 !()' 



I 
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lU. Analytical laboratories, lnc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/2711.4 

Work Order#: 1206,)3061 

WATERS MILFORD 

~ 
I 
~'' 
i~ 

i 
i. 
[·:: 

Sa~Je # 003 
SA PLE OESCRli'TlON: SB4 
SAMPLE TYPE: GRAB 

PARAMETER 
SAMI'LE 
RESULTS 

SAMPLE DATEfr!ME: 6;26/2012@. 10:]5 

DET. DATE 
LIMIT UNITS METHOD ANALYZED ANALYST 

~~ 

Volatile Organic. Compounds 

Ac:erone 
'[~.~lia~y b.wyl MvilAyl [!J,,_., 

Bmzcne: 

:Oromoben:zene 
Bwmoc)JioromethAAt: 
Brornodichloromelbane 

Btomofotm 
Btomomet.h;me 
Sec~bucylbeozene 

n-BuryJben:tene 
te!t-Butylbeozene 
Carbon Disulfide. 

Carbon Tcirw::hloride 

Chiorobenzene 

Dibrqroocblo.romethaoe 
CbloooeU1anc 

Chloroform 
Chloro.rndhan~ 

2-Chlaroroluene 
4.Chlorowluene 
l ,:2 -Dib{l)mo-3-Chloroprop~n~ 

1.. 2-Dibrcmoeth.ant():DB) 

Dibromomer.hanc 
lJ-DichJo(oben:l4::nc 
1,2-bic:hlorobenzene 

1,4-Dichtorobenzene 

n~Pcopylbe:nmne 

Dlchlorodifluorom~thane; 

I , 1-Di chloroelhane 
1.2~Dicbloroethanc 

1,1-Pichloroe;i.tu::n~ 

cis-1,2-DichloroeLhene 

tra.us-1 ,1.-Dit-hloroethylene 
\,2-Dichloropropane 
1,3 -Diohlorop.ropane 

<())9 

-...0.19 

<0.04 
<0,04 
<0.04 

<0.04 
<0.04 

<0.19 

<0.04 
<0.04 
<0.04 

<0.19 
<0.04 
<0.04 

<0.04 
<0.19 
<0.04 

<.0.!9 

<0.. 04 

<0.04 
.,0.08 

<0.04 
<0.08 
<(J.()4 

<0.04 
<0.04 

<0.04 

<0.19 
<0,04 

<0.04 

<0.04 
<:0.04 

<0.04 

<0.04 
<0.04 

0.39 rug/k& dry 5035/8260!) 7/6/12 
O.lft mJ0.~;;. t.hy J'0.3.:Ji81tSOe 1/~/ll 

0.04 mg/k&dry 50J5/i.260ll 7/6112 

0.04 mg/kg dty 5035/8~60B 'l/6/12 
0.04 mg/kg dry 5035i8260B 7/6112 

0.04 mg/l:gdry 5035/i260B 7/6/12 

0.04 m&fkg dey 5035/8260B 7/6/12 

0.19 mglkg dry 5035/8260B 716/12 

0.04 mg/kg dry 5035/82608 7/6/12 

O.Q4 mgl.kg dry 5035/lll60B 7/6/]2 

0.04 mglkg drY 5035/8Z60U 7161!2 

0.19 ntg/kg dcy 5035/82608 716112 

0.04 mglkg dry 50l5/8260B 7/6/12 

0.04 mg/kg dry 503518Z60E 7161!2 

0.04 mg/kgOry 5035/8260!) 7/6/12 

0,19 m&fkgdry 5035/82608 716/l2 

0,04 mafkg dry 50351826@ 7161!2 
0.19 mg/kg dcy 5035/82608 716/U 

0.04 mg/kg dey 5035182608 716/12 
0.04 ntafkgdry 5035/!i260E 7/61!2 
0.08 rng/kg dry 5035/8260B 7/6112 

0.04 mg/kg dcy 5035/82608 7/6/12 

0.08 mg/kgdcy 5035/82608 716112 
O.l\4 ntg/kg dJy 5035/S260B 716/)').. 

0.04 mg/kgdcy 5035182608 7/6/12 

0.04 mgll:gdry 5035/8260)3 7/6/12 

0.04 mglkg dry 50l5/i260B 7/6112 
0.!9 mg/kg dry 5035/82608 7/6/12 

0.04 mg!kgdty 503ll8i60B 7/6112 

0.04 mg,rkg dry 50)5/8260)3 7/6112 
0.04 mg/kg dry 5035/S260B 716/12 

0.04 mgjkg dij 5035/82608 716/12 
004 mafkgdry 5035/8260B 116112 
0.04 ntg/kg dJy 5035/8260B 716/IZ 

0.04 mg/kg dty 5035/8260D 7/6/12 

KAC 
'KP..G 

KAC 
KAC 
KAC 
KAC 
KAC 
KAC 
KA.C 

KA.C 
KAC 
KAC 
KAC 
KAC 

KAC 
f"AC 
KAC 
KAC 
KAC 
KAC 
KAC 
KAC 
KAC 
KAC 
KAC 
ICAC 

KAC 
KAC 
KAC 
KAC 
KAC 
KI\C 
KAC 
KAC 
KAC 

r 
t'i 
t
1 
K 
~ 

~: 
" 

~ L,, 
k 
f 

,,. 
;'· 
~ 
'~ 
~,: 

l;; 
<r: 
'~ 

I~ 
i5 
:·. 
j:: 

~ 
~ 
" 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/27112 

Work Order#: 1206-13061 
WATERS MILFORD 

Sam~le # 003 
SA PLE DESCRIPTION: SB4 
SAMPLE TYPE: GRAB SAMPLE DATErriME: 6126/2012@ 10:15 

SAMPLE DET. DATE 
PARAMETER RESULTS LJMlT UNlTS METHOD ANALYZED ANALYST 
2,2~0ichloropropane <0.04 0:04 mg/kg dry 50l51i260ll 716!!2 KAC 
l.l ~Dicb(oropropcne <0.04 0.04 mg/kgdry 5035182608 116!11 KAC 
ci.s:~l,3·Dichlaropropen!:; <0.04 0.04 mg/kgdry 5035/82608 7/6/12 KAC 
tranS· I .~·Dichloropropylene <0.04 0.04 rng/kg dry 5035/8260B 7/6/12 KAC 

Dimhyl t[her <0.19 0.19 mg/kgdry 50J5/!260B 7/6/12 KAC 

Pii,opropy] Etllor (!l!PE) <0,]9 \), 19 mi/kgdcy soJS/i26oa Jt6m KAC 
1,4 ·Diux.nnc <3.9 3.9 mglkg dry 5035/8260!! 7/6/12 KAC 
Btltyl Tcrci~ry Buzyl Ether <0.19 0.19 Ing/k:g dry 5035/82608 7/6il2 KAC 
:Ethylbcn7,c(le <0.04 0.04 mgtlqdry soJSi826oa 716/IZ KAC 
ll.cxuchlorubutlldiene <0.04 0.04 mg/kg dry 503518260ll 7/6/12 KAC 
2~HtXi!I.D0110 <0.39 0.39 . mg/J<g dry 5035/8260B 7/6/12 KAC 

lsopropylbi!:n7-tllC <0.04 0.04 mglkg dJY 5035/8260B 1161!2 KAC 
p-rsopropyttoluene <0.04 0.04 mglkgdry 5035/12609 7/b/]2 r_~c 

2-Bmanone(MEK) <0.39 0.39 mg/kgdry 5035/82608 7/6112 KAC 
4-Mcthyl-1·p¢n.tiiOOtl.C(h.1IBK) <0.39 0.39 mg/kgdry 5035/8260B 716112 KAC 
Methyl Tertiary guryl :G.ther (MTB£) <0.04 0.04 mg/kgdry 5035/8260B 716/]2 KAC 
Methylene Chloride <0.04 0.04 mg/kgdl]' 5035/8260B 7/6/ll KAC 
Nllpbthmlcme: <004 0 0•\ mg/kgdry 5035/8J6013 1/6/12 KAC 
1, I ,2-Trichloroeth&te <0.04 0.\)4 llll!lkg dry 5035/8260B 716/n KAC 
Sryrcm: ,,0.04 0.04 mgikgdry 5035/82601! 716112 KAC 
1.1.1 .2-tc:tnu;:hloroeth~oc <0.04 0.04 l\"tg/kg (!(y 5035/816@ 'l/6/12 KAC 
1,1 ,2,2-Tctrachloroct:hane <0.04 0.04 m;glkgdry 5035/S260B 7/6112 KAC 
Tctrachloroerhene <0.04 0.04 mg/kg dry 5035/8260!! 7/6/12 KAC 
!(:tr;:~I"Jydrofumt'l <0.39 039 mg/kgd<y 50Jl/S"601l 116112 KAC 
Toluene <0,04 0.04 mg/kgdry 5035/826013 7/6/12 KAC 
1,2,4•Trichtorobt'nZc:ne <0.04 0.04 mglkg dry 5035/8261)}3 7/6il2 !CAC 
1..1.3·Tfic.ntorobcn;l:tne <0.04 0.04 mg/kg dry 5035/82600 7/6112 !(AC 

l, I,l ~Trichioroetb.:ane <0.1)4 0.04 mglkgdry 5035/~26\JB 7/6/lZ KAC 
lrichloroethenc <0.04 0.04 mg/kgdry 5035/B260ll 7/6112 KAC 
Trichloro.tlooromethane <0.04 0.04 mgfkg dry 5035/82608 7/6/]2 KAC 

1,2,~-Tricb.loropropao.e <0.04 0.04 mg/k~ ucy 5035/8260)) 7/6/12 KAC 
1,2,4-'trimethylbenzene <0.04 0.04 mg/kg dry 5035/826@ 7/6112 KAC 
1,.3 ,5.'frimethylbenz.ene <0.04 0.04 mg/kg dry 5035/82600 7/6112 KAC 
Vi.n:rl ChloriO~ <0.04 0.04 mglk;g ~(y 5035/8:260)) 116112 KAC 
o-Xyleoe <0.04 0.04 mgikg dry 5035/8260B 7!6111 KAC 
m,p~XyJene <0.04 0.04 mg/kg dry 5035/8260ll 716/l2 KAC 
Sucrog~tt~ RANGE 5035/82601) 7/6112 KAC 
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R.I. Analytical Labocatories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Dare Received: 6/27/12 

Work Order#: [206-1306! 

WATERS MILFORD 

Sample# 003 
SAMPLE DESCRif'TlON: SB4 
SAM.PLE TYPE: GRAB SAMPLE DATEtriME: 6.12612012@ 10:15 

SAMPLE DET. DATE 
PARAMETER RESULTS LlMff l!Nll'S METHOD ANALYZ£D ANALYST 
Pihromotluorornethanc. 98 70·130% s·035/B260S 7/6/12 KAC 
roluenl!'-d8 91 10~130% soJsm6oB 1161!2 KAC 

4·BrOtllOtluorobeno:enc: 93 70·130% 50351826013 7/6/12 KAC 
1.2 Di(~hloroethlw.e·d4 100 70"'130% 5035/8260B 116112 KAC 
Moisture 7 % SM"540G. 6128112 KF 
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R.I. Analytical Laboratories, Inc. 

CERTlFlCATE OF ANALYSIS 

Capacc.io Environmental Eng. 

Date Received: 6/2711'2 

Work Order#: 1206·13061 
WATERS MILFORD 

Sample# 004 
SAMPLE DESCRiptiON: 
SAMPLE TYPE; OR.tlil 

PARAMETER 

MW2 

SAMPLE 
RESULTS 

SAMPLE DATEITIMll: 

DET. 
LIMIT UNITS 

6/2612012@ 11:15 

DATE 
METHOD ANALYZED ANALYST 

Volatile Organic Compounds. 

Acetone 

'f(l:rliary AmyiJvJcthyl Ethc( 
Bonzene 

BrOm\)benz.t:ne 

Btomochloromethan~ 

Bromodichlorometha.ne 

Sn)mOfbnn 

BrOnlOtnethane 
Sec-butylbctl2ene 

n-l3utylbenzene 

tt:rt~Btltylber'l.Z.ene 

Carl:Jon Di::n.dfide 

Carbon teLraL,hloride 

Cblorobet.12ene 
Dibromochlol'"t;tri'telhane 

Chloroetbane 

Chloroform 

Chlocometha.oe 

2..Chlorotolotne 

4~Chlorotoluene 

1.2-Dibromo-3-Chloropropanc 
1,2-bibromoei.hane(f:b£1) 

Dibromometbane 
J..3-DlchJombe)')zene 
1,2-0ich!orobenzene 

1,4-Dichtorobenzene 
n~PropylbtilZene 

bichlacodilluoromethane 

1, 1-DichloroeLh~ne 

1,2··Dichloroethrult 
1,1-Dioh!Qroelhene 

ci~- I,2-bicltloro6thc:ne 

rram>-1 ,:Z-Dichloroethylene 
1,2--Dichlotopmp.anc 
1 ,3-Dichlol\)pmpane 

-:::0.51 

<0.26 
<0.05 

....;:0.05 

<0.05 
<0.0:5 

<0.05 

<0.26 

<0.05 

<0.05 

<005 

<0.26 

<0.05 

.<O.o5 
<0,05 

<0.26 

<0.05 
<0.26 

<.0.05 

<0.05 

<0.!0 

<0.05 

<0.10 

<O.OS 
<0.05 

<0.05 

<0.05 
<0.26 

<0.05 
.,0,05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

0.51 mglkg dl)' 

0.26 ·mg!kg dry 

0.05 mglkgdry 

0.05 mg/kg dry 

0.05 mg;~g dry 

0.05 mglkg dry 

0.05 mg/kgdry 

0.26 mg/kgdry 

o.os mglkg dry 

0.05 mglkg dry 

0.05 mfl/<g dry 
0.26 rnglkgdry 

0.05 mgikg dry 

0.05 mglkg dry 

0.05 mglkgd<y 

0.26 mglkgdry 

0.05 ll!g/kg dry 

0.26 mg/kg dry 

0.05 m~'kg dry 

0.05 rnglkg dr)l 

0.]0 rnglkg dry 
0.05 mglkg dry 

0.!0 mgikgdry 

0.05 mgtks dl)' 

0.05 mglkgdr)l 

0.05 mgikgdry 

0.05 mglkg<l()' 

0.26 mglkgdry 

0.05 mg/kg dl)' 

0.05 rnglkg dty 

0.05 mg!kg dry 

0.05 mg/kg dry 

0.05 mg/kg dry 
0.05 mglkg dry 
0.05 mg/kg dry 

5035/82608 7/6112 
S035!$260S 716/12 

50ll/8260ll 116Jl2 

50J5/8260ll 7/6/12 

5035/82608 7/6112 
50l518260B 7/6!12 

50l5/8260B 7/61!2 

5035/82608 716/[2 

5035/8260B 7/6/12 

5035/82608 716111 
503SIS260B 716/n 

50351i260l! 7/6112 

50Jl/8260B 7/61!2 

5035/S260B 716/l2 

5035/l!260l! 716/12 

5035/82608 7/6!12. 

503S/8260E 7/61!2 
50351!260B 716/12 

50J518260B 716112 

5035/8260B 7/6112 
5035/ll160l! 7/6/]2 

50l518260B 116112 

5035/8260B 116112 
5035/8260B 716112 

5035/8260B 7/6/l2 

S03518260B 716112 
50351&2601! 7161!2 

50l5/8260B 716/12 

5035/82608 7/6112 
50)5/12608 716/ll 

5035/&2601! 716/12 

50l5/8260B 7/6/12 

5035!8260B 716/12 
5035/82601! 716/l2 

5035!8l60B 7/6/12 

KAC 
KAC 
KAC 
KAC 
10\C 
KAC 
KAC 

KAC 
KAC 
KAC 
10\C 
KAC 

KAC 
10\C 
KAC 
KAC 
KAC 
i<Ac 
kAC 
10\C 
KAC 
KAC 
10\C 
¥.JI.C 
kAC 

uc 
10\C 
KAC 
uc 
uc 
i<AC 
10\C 
10\C 
KAC 
10\C 

~ 

f 

~ 
~ 
:·c 

~ 
l
I 

http:Capacc.io
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RI. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Cap""cio Env.ironmental Eng. 

Date Received: 6/21112 

Work Order#: 1206-13061 
WATERS MlLFORD 

Sam~le # 004 
SA~ PLE DESCRIPTION: MW2 
SAMPLE TYPEo GRAB SAMPLE DATEtriME: ·· 6/26/2012@ l.U5 

SAMPLE DET. DATE 
PAli.AMli:Tli:R RESlJLTS LIMIT UNITS METHOD ANALYZED ANALYST 
2,2-bichUm:lpropano <O.QS 0.05 mw'kg dry 50JS/3"60B 'l/6/12 KAC 
1.1-Dichloropropene <0.05 0.05 mglkgdry 5035/S260B 7/6/12 KAC 
cis-1,3-Dlchloropropelle <0.05 0.05 mg/kg dry 5035/82608 7/6/12 )(AC 

1r 11rl~-l,3-Dithloroprupylcne <0,05 0,05 msfks dry 5035/8260U 7/6/12 KAC 
Diethyl ether <0.26 0.26 mglkg dry 5035/8260B 7/6/!2 KAC 
Diisopcopyl Elher (DU'S) <0.26 0.26 mg/kg dry 5035/82608 7/61!2 KIIC 
1,4-Dioxane "'..5, 1 5.1 m&'l<~ dly SOJS/S260n 7/6/12 KAC 
Ethyl Tertiary Botyl E!her <0.26 0.26 mglkg dry 5035/8260B 7/olll KAC 
EthylbtJmfl~ <0.05 0.05 mg!kg dry 5035/82608 7/6112 KAC 
Hexachlorobutadie.ne <0,05 o.os "'Sfl:gd')l .SOJ5/8260ll 116112 KAC 
2~Hexanone <0.51 0.51 mglkgdry 5035112608 7/6/U KAC 
J$OJ)fopylbenzeoe <0.05 0.05 mg;kg dry 5035/8260B 7/6/12 KAC 
p~lsopropylloluene <0.05 0.05 meJJ:g dry 50J5/8260B i/6112 KAC 
2-Buianone(MEK) <0.51 0.51 mg!J(gdry 5035/82608 716112 KAC 
4~Methyl~J-pentMOllt(MT8.K) <0.51 0.51 mg/kgdry 5035/82608 716/ll KAC 
M~thyl ·tfrtia:ry :Bt.llyl :Ether (MfBE) <0.05 0.05 mSfl:g dry 5035/8?.606 7/6/12 )(AC 

Methylene Chloride <0.05 0.05 mglkg dry 5035/82608 7/6112 KAC 
N•phth>Jen• <0.05 0.05 mg/kg dry 50J5/8260£l 7/ti/)2 KAC 
1,1 ,2 ~'trichloroethane <0.05 0.05 mg/kg dry 5035/li260B 1161!2 )(AC 

Styrene <0.05 0.05 mg/lg dey 50lS/8260B 7/6/ll KAC 
1.1.1,2-T¢tr~ch..loro0th.afiC <0.05 0.05 mglkg dey 50l518260B 7/6/12 KAC 
1,1,2,2 • T c:tr.o.c:hloroethanc <O.OS 0.05 mg/kgdry 50)5/82608 7/6/12 KAC 
Terruchloroethene <0.05 0.05 mSfl:g dry 50351112608 7/6/12 KAC 
Terrahydrofuran <0.51 0.51 mglkgdry 5035/8260B 7/6112 KAC 
Tolueoe <0.05 0.05 mg/lcgdry 5035/82608 7/6112 )(AC 

1,2,4~Trirh.lorob~nzem: <0.05 0.05 mg/kg dry 5035/82608 7/6/12 KAC 
1.2.3~Tric.hlorobe-..nune <0.05 0.05 mglkgdry 50J5/8260B 7/61J2 KAC 
I ,I, 1-TrichlorQethane <0.05 0.05 mglkgiliy 5035/82008 7/6/12 ){AC 
ldchloroethene <0.05 0.05 mSfl:g dfJ' 50.35/82608 116112 KAC 

Trichlorotluoromechanc <0.05 0.05 mg/kg dry 5035/32608 716/!2 KAC 
1,2,3-TdchloropfOPlilllC <0.05 0.05 mg/kg dry 5035/82608 7/6/12 KAC 
1 ,2,4-Trimethylbenzene <0.05 0,05 m;:/kg<ily 50J5/8260B //6/12 KAC 
I,3, 5-"Trimelhylbo:mz.ene <0.05 0.05 mg/kg dry 5035192608 7/6/12 KAC 
Viilyl Chl"ri<ie <O.OS 0.05 mglkg dry 5035/82608 7/6112 1<AC 
o-Xyli::ne <0.05 OM mg/kg dry 50J5/SJ.60B 7/6/12 KAC 
m,p-Xylene <0.05 0.05 mglkgdry 5035/82608 7/6/12 KAC 
Sut'l'ogates RANG£ 5035/32608 7!6/l2 KAC 
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RJ. Analytical Laboratories, lnc. 

CERTlFlCATE OF ANALYSlS 

Capaccio Environmental 'Eng. 

Daie Received: 6/27112 

Work Order#: 1206-13061 

WATERS MILFORD 

Sample# 004 
SAMPLE DESCR.lPTlON: MW2 
SAMPLE TYPE: GRAB SAMPLE DATErriME: 6/26/2012@ 11:15 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
Dibn::unotluOJ"Oil'!~thaM 97 ?0~130% 50J5182608 7/6/11 L~C 

'foh.tCne~dS 95 70-130% 5035.~2608 7/61!2 T<AC 

4~Broroofluorobenzene 93 70-130% 5035/82608 7/6112 KAC 
1,2 Dichl.Qroerhane~d4 101 70-130% 503518260B 7J6/12 KAC 
Moi.!:Lurc lJ % SMmOG. 6/28112 H 



Jul. 6. 2012 2:28PM No. 6720 p' 15 

Page 14 of3l 

R I. Analytical Laboratories, loc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/27/12 

Work Order#: 1206-13061 
WATERS MJLFORD 

S~le# 005 
S PLE DESCRIPTION: MW4 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 6/26/2012@ 14:45 

SAMPLE DET. DATE 
PARAMETER RESULTS LlMll UNITS METHOD ANALYZED ANALYST 

Volatile Org~mfc Compound~ 

Acetone <0.51 0.51 ijl!rll<g dry 50)5/i260B 716!!2 KAC 

Tc:rti~ry Amyl Metl"1YI Et:her <0.25 0.25 mglkgdry 50J518260B '1/6/12 KAC 
S.-:n7.cne <0.05 0.05 mgikg dry JOJS/!260~ 7/6/11 KAC 

Bromobe.nz.ene <0.05 o.os mg/kgdry 50l518260B 7/6112 KAC 

Bfonlochloromc.th.an~ <0.05 0.05 mgtkg dry 50J51S260B 7/6/12 KAC 
Bromodicllloramethane <0.05 0.05 mg/kg dry 5035/82608 716/)2 KAC 

BromMonn <0.05 0.05 mg/kg dry 5035/nOOE 716112 KAC 

Brornomethilrre <0.25 0.25 mg/kg dry 50l518260B 7/6/12 KAC 
Sec-bLJLylbetlZono <0.05 0.05 rng/kg dry SOJ518260B 116m KAC 

n-Bucylbenz.eue <0,05 0.05 m~ll:g dry 5035/8260£1. 7/6/12 !CAC 
terr~B~Jtylbenune <0,05 0.05 mglkg dry 50l5/8260E 7/6/12 KA.C 

Carbon Disulfide <0.25 0.25 mg/kg dry 5035/82608 7/6112 KAC 

Carbon lelrach1oride .:;:0.05 0.05 ml\'kgdoy 5035/82608 716/12 KAC 

Chlorobe:nzeoe <0.05 0.05 rnglkgdry 50l5/8260B 7/6/!2 KAC 

Pib~omocJ:l(Qromethane <0.05 0.05 rng/kg dry SOJ518260B 1/6/12 KAC 
Chloroetbanc <0.25 0.25 mg/k& doy 5035/8260B 7/6/12 KAC 

Chloroform <0.05 0.05 mglkg dry 50JS/8260B 7/6/12 ICJI.C 
Chlorome~:bane -<:0.25 0.25 mgikgdry 5035/8260B 116112 KAC 
2~Ch!oroto!uenc <0.05 0 05 '"glkg dry 5035/&2608 7/6/12 KAC 

4~Chlototoluent: <0.05 0.05 mglkg dry 5035/82608 716/12 KAC 

l.Z-Dibromo-3-Cnloropropane <0.10 0.10 rnl\'kg dry 5035/8260B 7/6/ll KAC 
1,2-Dibromoe.thane(EDD) <0.05 0.05 mg/kgdry 5035/82608 716!!2 KA.C 

Dibromom.ethane <0.10 0.10 mglk.gdl)' 50l5/8260B 7/6/12 KAC 

J.3-Dich\omben.z.c:r.c: <0.05 0.05 mg/kg dry 5035/87.60)) 716/12 KAC 

1.,2-0ic.hlorobcn7.cne <0.05 0.05 mg/kg dry 5035/&260B 7/6/12 KAC 

1,4~Di chlorobc.nr.ene <0.05 0.05 mg/kg dry 5035/!260B 7/6/i2 KAC 

n~Pmpylbenzene <0,05 0.05 mg/kg doy 5035/8260B 7/6112 KAC 

Oichlorodifluoror.ntthane <0.25 0.25 mg/kg dl)l 5035/8260B 7/6112 KAC 

l, l~DichloroeUlaaJt: <0,05 0,05 mg/kgdry 50l518260ll 716112 !CAC 
1,2~Di<:hlotoeth~r·lt <.0.05 0.05 mg!kgdry 5035/82602 7/6/12 KAC 

l, l -Piohloroethone <0.05 0.05 mg/kg dry 5035/82608 716/12 KA.C 

cis:~l ,2~Dic:hloroothcne <0.05 o.os mg/kg dey 503S/S260B 716112 KAC 
crans-1 ,2~D1chloroethykne <0.05 0.05 rng/kg dry 50l518260ll 7161!2 ICA.C 

1,2-Dichloropropane <0.05 0.05 rngikgdzy lOJ5/8260B 716112 KAC 
1,3~Dichloropropane <0.05 0.05 m~'kgdl)l 50351826013 7/6/12 KAC 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Envi.romncntal Eng. 

Date Received: 6/?.7/12 

Work Order#: ).206-13061 
WATERS MILFORD 

Sample# 005 
SAMPLE DESCftll'TIONo MW4 
SAMPLE TYPE: GRAB SAMPLE :OAJ:E/TlM£: 6/26/201 2 @14:45 

SAMPLE DET. DATE 
PARAMETER RESULTS LJMlT UNITS METHOD ANALYZED ANALYST 
:l)...:Oichloropropu:nt <0.05 0.05 mg/kgdry .503S/8l60B 'i/6/l2 KA.C 
1.,1-Dichloropropcne <0.05 0.05 mg!kg dry 5035/9260ll 7!6112 KAC 
cis-1 ,3 -Dichloropropen~ <0,05 0.05 mg/l<gdry 50)5/82608 716/12 KAC 
tra.ns-1.3-Dichloropropylene <0.05 0.05 mg&gdry 50351S260B 7/6112 KAC 
Diflthyl ether <0.25 0.25 mglkgllry 503518260ll 7/6/l2 KAC 
Diisopropyl Btllor (DIP£) <0.25 0.15 mg;kg dry 5035/82608 7/6112 KAC 
1,4,-Qioxane -<5.1 5.1 roglkg; d.-y 5035/8:260B 7/6/l2 KAC 
Ethyl Tert1.a.ry .Butyl Ether <0.25 0.25 ml,lkg dry 5035/8260B 7/6/!2 KAC 
l::thylben7..Cnc <O.OS 0.05 mg/kg dry 5035/8260ll i/6112 KAC 
Hex;:,chlorobotadi!::ne <0.05 oo; mglk:g da)' 5035/8260B 7/6112 KAC 
2-HC::Xiu)Orlc <0.5! 0.51 mg/kg dry 5035/82608 7/6/12 KAC 
lsopropylbenzene <0.05 0.05 mg/l.::gdry 5035/82608 7/6/12 !:AC 
p-ls.opropyltoluene <0.05 0.05 mg/k~ dry 5035/82608 116112 KAC 
2-Botanooe(MEK) <0.51 0.51 mg/kg dry 5035/82608 7161!< KAC 
4-Methyl-2-pcntanone{MJBK) <0.51 0.5! mg/kg dry 503 5/8260ll 7/6111 KAC 
Methyl Tertillry Butyl Ether (MTBE) <0.05 0.05 mst~s dry 5035/n608 7/6/12 KAC 
Methylene Chloride <0.05 0.05 ml,lkg dry 5035/82608 7/6/U KAC 
Naphthalene <0,05 0.05 mg/k:g dry 50J5/8260B 116/il KAC 
I. 1,2-irichk.lroeLhane <0.05 0.05 mg/kgdry 50J5/8260B 7/6/l2 KAC 
Styre!)(! <0.05 0.05 ml,lkgdry 5035/8260E , 716111 KAC 
1, 1,1 ,2-T etrachloroeihane <0,05 0.05 mg/kg dry 5035/826013 7/6112 KAC 
1, I,2,2-1etrachloroethane <0.05 0.05 mSfkgdry 5035/826013 7/6/12 KAC 

r~trae:lJ.lorocthe/le <0.05 0.05 mg/k,;]dry 5035/82608 716112 KAC 
Teuahydrofuran ..-.:o.si 0.5! lnf!/kg dry 50J5/8260B 7/6.1)2 KAC 
Toluene <0.05 0.05 mg/kg dry 5035/82608 7/6112 KAC 
1.2 ,4~'frichlorobtnzene <0.05 0.05 ml,lkgdry 5035/82608 7/6/ll KAC 
1 ,2,3 -Trichlorobtnzen~ <0.05 0.05 mgtkg dry 50l5/g260B 716/12 KAC 
I,1, 1-lrichloroethane <0.05 0,05 mg/kgdry 5035/82608 7/6112 KAC 

T~'i(:hlotoet.he(te <'0.05 0.05 mgfkg dry 5035/8260B 7/6/11 KAC 
Ttichlorofiuorometh:ane <0.05 0.05 mg/kg dry 5035/S260B 7i6il2 KAC 
I,2,3 -Trichloroprupane <0,05 0.05 mglkgdry 5035/82608 7/6/12 KAC 
1,2,4-YrimeLhylbenzene ~o.os 0.05 :mg!kg dry· 5035/8"60B 7/6112 KAC 
I.3.5..Tfimcthylbc:nzc:nl!: <0.05 0.05 mg/kg dry S03S/8260B 7/6/12 KAC 
Vinyl Chlofide <0.05 0.05 ml,lkg dry 503518260ll 7/6/l2 KAC 
o-Xylene <0.05 0.05 mgtkgdry S0351SZ60B 7/6112 KAC 
m,p-XylMil: <0.05 0.05 mg/l<g dry 5035/82608 7/6/ll KAC 
Surrogates RANGE 5035/8260B 7/6112 KAC 



Jul. 6. 2012 2:29PM No. 6720 p' 17 

Page 16of33 

R.l. Analytical Laboratories, Inc. 

CEll.tlf'iCATE OF ANALYSIS 

Capaccio Environmental Eng_ 

Date Received: 6/271.12 

Work Order#: 1206-13061 
WATERS MILFORD 

Sample# 005 

SAMPLE DESCRIPTION: MW4 

SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 6/2612012 @ 14:45 


SAMPLE DET. DATE 
PARAMETER RESULTS UMlt UNlTS METHOD ANALYZED ANALYST 
Dibmmoflt~owmcth~c. 9& 70-130% 5035/82.60B 7/6/11 Y.AC 
TC!h.Iene-d!\ 98. 10~130% 503518260B 7/6112 l(AC 

4-Bromofluorobenzene 93 70-130% 50351S260B 7/6/12 KAC 

l,2 OichJO(octh::\I)C·dA. 103 70-130% 5015/826(1.8 7/6/l2 lCAC 
Moisture 16 % SM2540 G. 6/28/12 KF 
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R.I. Analytical Laboratories, fnc. I
CERTIFICATE OF ANALYSIS I 

!Capaccio Environmental Eng. ! 
1m 

!Date Received: 6/27/l2 ~~ 
{i: 
~~Work Order#: 1206-13061 :·,,.. 

WATERS MILFORD ~: 

Sa~# 006 
SA LE DESCRIPTION: MW3 

SAMI'LE TYPE: GRAB SAMPLE DATE/TIME: 6/26/2012@ 13:15 


SAMJ>L:E DET. DATE 

PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 


VPH 
Uoadjos~<o cs-cs illipha~icstrm) <J.I J.1 mglkg dry MADBP 712112 £C 

Vnadjwtl!d C9~C12 Aliphatics (f"D)) <3.1 J.1 mg/kg dry MADE~ mm BC 
Mcthyl~wrt-bucylcthcr <0.10 0.10 mglkg dty MADEP 712/12 EC I 
Bc.o?A;O~;: <O.JI 0.31 mg/kg d<y MJ\.O£P 712112 EC 
Toluene <0.31 O.J 1 rng/kg Jry MADE? 712/12 EC I
Er.hylben:l'.ene <0.31 0.31 mglkg dry MAOEP 7/2/1?. EC ! 
m,p-XyleM <0,31 0.31 mg/kgdty MADEP 7/2/12 EC 
o-XyJ~e <0.31 O.ll mg/kg dry MADEP 712112 EC ' INaphthal~nc ~0.31 0.31 mg/kg dcy MADEP 712/ll EC 
Adjosted C5-C8 Alip.hati<:s(ffD) <3.l 3.1 mg!kg dcy M.A.bf:IJ 7/2112 EC >,, ' 
Adju;:tOO C9-C12 Aliph.a:t:ics:(fJD) <3.1 1.1 rug/kg dry MADEP 7/2112 EC I 
C9-C10 Arullllltk•(PlD) <J.1 3.1 mg/kg (!ry MAOEP 7WI!- EC 
M'oi:m.1re g % SM2540 G. 6i2S!l1 Kf I 
Surrogal'.e RANGE 712112 EC 

2,5-Dibromotolucne(PID) 96 70-llO% MADEP 712112 EC I
2,5~Dibromowh.iene(fiD) 97 70·130% MADEP 7/2/12 EC 

EPHipAH 
C9-C1i Aliphacics <22 n n>g/kgdcy MADH 6129112 TCL 
C19-C36 Aliphatics <22 22 mgll:g d<y MADEP 6/29/12 TCL ICll~C22 Aromatics: <22 22 mg/l:g dry MAOEP 6/29112 TCL 

' 
Tnrget :PAH Analyces 6/29/12 TCL ! 
Naphthalent <(JA 0.4 mglkg dry MADEP 6/29/12 TCL I 
2~Metbylnaphthalen.e <0.4 0.4 mglkg dry MADEP 6129112 TCL I 
Acenaphlbylene ..::0.4 0.4 mg/kg dry MADEP 61:29/12 TCL I
Ace.naphdtene <0.4 0.4 mgll:g dry MADEP 6/29/!2 TCL 

I 
i

Fh.IO(ene <0.4 0.4 mg!kg dry MADEP 6129112 TCL 
~henanlhrenc <0.4 0.4 mg/kg (!ry MAD€P 6129/12 TCL 
An~hra~ene <0.4 OA ms.fkg dry MADEP 6129/U TGL 
F!l;lor~rnhe:ne: <0.4 0.4 mgikg d<y MAD£P 6129112 TCL ~: 

I'
l>ytene <0.4 0.4 mg/kg dry MADEP 6129112 TCL n 
Benzo(a)anthntcene <::.0.4 0.4 mg/l<:g(it} MADEP 6129/U TCL ! 

:0 
~Chryst:-Jk <0.4 0.4 mglkg d<y MAOf:P 6/29112 l'CL 

Bc:n.:(l)(b)lluoramheoe <0.4 0.4 mg/kgd<y MADEP 6129112 TCL I 
Benz.o(k)l)uoranthene <0.4 0.4 •v£1kg dty MAOFP 6!2911.2 TCL i 

! 
~ 

! 
~ 

I
i 
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R.I. Analytical :Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 	 ~ 

I 
b 

Capaccio Environmental Eng. 


Date Received: 6/27112 ~ 

~ 
~Work Order#: 1206-)3061 
~ WATERS MlLFORD 	 ,, 
,, ~ 

Sam~le # 006 
SA PLE DESCRIPTION: MW3 	 "H

< 
SAMPLE TYPE: GRAB 	 SAMPLE DATEtriME: 6/2612012@ 13:15 

SAMPLE DET. DATE 

PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 

Ben:w(a)pyrene <0.4 0.4 r't'lgl1:g dry MADEP 6!19112 TCL 

lndcno(l.2.3·cd)pyrene: <0.4 0.4 mglkgdry MADEP 609112 TCL 


i 
riDibenzo(a,h):anthracene <0.4 0.4 mglkg dry lvW)£P 61.29/12 TCL 

Benlo(g.,h,i)perylene <0.4 0.4 mg/k;l dry MADEP 6129112 TCL 
Moistute 8 % SM:l540 G. 6/lS/12 Kf ' 
Extraction Surrogates RANGE 6129112 TCC 

! 
Chlorl"roctadecane 65 40-140% MADEP 6/29/12 TCL I 
Ooho·torphenyl 73 40-140% MADJ'.P 6129112 TCL 
Fr.:..clioil~tioil. Surrogates lWW£ 61291!2 TCL i 

! 
~ 

2-fh.I("Jr6biphenyl S6 40-140% ~t'IDBP 6129112 TCL 
2-BromoMphlh.tllene 74 40-l40% MADEP 612911.2 TCL 
Ex.truction dare E'-.1rsctcd MADEl' 6/2B/J2 THP ~.i 

I 
Volatile Organic Compounds 
Ac:ctt.1Ue <(147 0.47 mgikg dry 5035/82608 716/U KAC 
Tenlllry Amyl M~lhyl Ether <0.24 0.24 ntg/kg dry 503518260B 7/6112 KAC 
Ben;r.ene <0.05 0.05 rn!!/k;l dty 503518t60B 116112 KAC 

Erotnobem:.cne· <(1.05 0.05 msJ!q!dcy 5035/8260~ 716112 KAC 
EromDc:hlorometh.ane <0.05 0.05 mglkg dry 50l5/8260B 7/6/12 KAC 
BromodichloromeTho:ne <0.05 0.05 mglkg dry 5035/S1-60B 7/6112 KAC 
Bromofoftn <O.OS 0.05 mglkgdry 50351!2608 7/6112 KAC 
Bromomethane <0.24 0.24 mg/l<g dry 50J51i260B 7/6112 KAC 
Sec-burylbew.ene <0.05 0.05 mg/l<g dry 5035182608 7/6/12 KAC 
n-Btllylbt:fl~nt <0.05 0.05 <nsfkgdry 5035/S260B 716111 KAC 
terc-Butylbenzone <0.05 0.05 mglkgdry 5035/82608 7/6/12 KAC 
Carbon Di.!;l.llfide <0.24 0.24 mg/kg dry 5035/8260B 116/12 KAC 
Ci\rbon Ttllt{l(:biofidc: <(105 0.05 mg/kg Dry 50351S260B 716/12 KAC 
Chlorobe.nzenc: <0.05 0.05 mglkg dry 5035/82608 716!!2 KAC 
Dlbn::.mochli.:mJmedume <0.05 0.05 mglkg dry 5035182608 7/6/12 KAC 
Chlomethane <0.24 0.24 n1g/l<:g d~ 5035/8260!l 716112 KAC 
Chloroform <0.05 0.05 mg/kg dry 50l5/8260B 7161!2 KAC 
Chloromelh.one <0.24 0.24 mglkg dry 50J518260D 716112 KAC 

2~Chh;)rO[OJu.ene <0.05 0.05 Olg/kg d~· 50351826013 716112 KAC 
4-chlorotoluen¢ <:::O.OS 0.05 msfkgdry S035/!260B 716/lZ KAC 
i ,2-Dibromo-3 -Cbloropropanc <0.09 0.09 mg/kg dry 50J51S260B 716112 KAC 

I1,2-Dibromoethane(EDB) <0.05 0.05 mg/l<g dry SOJl/82608 7/6/12 KAC 
Dibromome.tb.ane <0.09 0,09 mi0's dry 5035/S260B 7/6112 Iy_~c 

' ' I .I 
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R.l. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental E:ng. 

Date Received: 6/27112 

Work Order#: !206-!3061 
WATERS .MlLFORD 

~ 

!i
I 

~ 
~ 
"· 
p 

SarnJ1e # 006 	 i 
•·SA PLE DESCRIPTION: MW3 

SAMPLF TYPE: GRAB 	 SAMPLE DATEffiME: 6/26/2012@ 13:15 i 
tSAMPLE J)ET. DATE 


PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
 ' i 
1,3-tlichlorobenzene 	 <0.05 0.05 mg/k£ dry 5035/82608 7/6112 KAC 

1.. 2~Dichlorobenz.eo.e 	 <0.05 0.05 mglkgdry 5035/a260B 716/12 KAC !
1: 

l,4~Dichloroben~le <0.05 0.05 mg/kg d1y 5035/8260fJ 1/6/J2 KAC 1r 

n~Propylbenzene ·<0.. 05' 0.05 mg!kg <l<Y soJs/S2t>Oa 716112 KAC 

Dichlorodifluoromethane <O.l4 0.24 mgikg dry lOJ5/8260ll 7/6/12 KAC 
 I 
l, 1-DicblorQeih'iJ.i!.e 	 -::.0.05 0.05 mg/kgdry 5035/8260)3 1/6/12 KAC 
1,2-bichloroetbaue 	 <0.05 0.05 rir&fks dry S035JSl<iOB 7/6/12 KAC I1, I~Dicltloroerhene 	 <0.05 0.05 mgik~dry 503518260B 7/6/12 KAC 

i 
~ 

cls-1 ,2.-Pic:hlorvcth¢1)t:: 	 <0.05 0.05 m(!/kg dry 5035/8260B 7/6112 KAC 
tram-1,2-Dlchloroethylene 	 <0.05 0.05 mglkgdry 5035/82608 7/(i/]'}. KAC !1,2-Dichloropropane 	 <0.05 0.05 m:Yl;&doy 5035/82608 7/6112 KAC 

I
li 

1,3-Dichlorol'rop~nl.': <(1.05 0.1.)5 mg/l!".fl dry 50)5/82608 1/6/12 KAC 
2,2-Dichloropmpane <0.05 0.05 mg!l;gdry 5035/IP6<JB 7/6/U l:AC 
I, l-Dichloropro;,1pene <0.05 0.05 mgikgdry 503518260B 7/6112 KAC 
cis:-1.3-Dioh.loropropcne <0.05 0.05 mglkg dry 5035/82608 7/6/12 KAC I 
tran:s:-1,3-DichloropropYlene <0.05 0.05 mg/l;gdry 5035/82608 1/6/12 KAC 
Dierhyl ether <O.Z4 0.24 m~dry 50)5/82608 716112 KAC 
Diisopropyl Erber (DIPE) "'1.24 0.24 mglkg dry 5035/82608 7/6/12 KAC 
1,4-0iaxai\e <4.7 4.7 ltlg/kg dry 5035182608 7t6m KAC I
Ethyl 'tertiary Bury! [;:(her 	 ~l)j.4 0.24 !"11g/kg dry 5035/82608 7/6/12 KAC 

I 
~ 

Ethylbe:tJU(te: <0.05 0.05 mg,tkg dry 50l5/8260B 116111 KAC 
Hexachlorobutadjcne <0.05 0.05 mglkgdry 5035/ll2608 716/12 KAC 
2-Hcxanone <0.47 0.47 mgikg dry 5035/32608 7/6!!2 KAC 
l:wpropylbeuz.ene <0.05 0.05 mglkg dry 5015/82608 7/6112 KAC 

p~Isopropy\tob.Jone <0 05 0.05 mg/kg dry 5035/8260~ 7/6/l2 KAC 
2~Butnnone(t-..1F.J:C) <0.47 0.47 mg/kg dry 50)5/8261)8 7161l2 KAC 

4-Methyl-2-pent::lnOIOe(MillK) <0.47 0.47 mglkg dry 5035/82608 7/6/12 KAC 
Methyl Teni•l)' Oulyi Ether (MTBE) <0.05 0.05 mglkgdry 5035/82606 7/6/12 KAC 
Melhylene Chloride <0 05 0.05 mg/\:g dry $(l35/$260B 7/6/12 KAC 

Naphthalene <0.05 0.05 mgikgdry 5035/82609 7/6/12 KAC I1,1,2•Trich locot:tb.<~oo <(),05 0.05 mg/kg dry 5035/8260ll 7/6112 KAC 
~ 

Scyre.ile <:0.05 0.05 mg/kg: dry 5035/82601> 7/6/12 KAC 	 ~~),, 
I , I , 1,2 •Tetrachloroelhane 	 <0.05 0.05 mgikgdry 5035/9260B 716112 KAC 
1,1 ;J;.2~TIItr~chloror;;thi.\JJ~ <0,05 0.05 mg/kg dry 5035/82603 7/6/12 KAC 	 ~ 

'fl!.Tetrachloroethcoe 	 <0.05 0.05 m(!/kg dry 5035/82600 716112 KAC il 
tetralt:)ldrofuran <0.47 0.47 mg/J<gdry SOJS/82608 7/6112 KAC 
Toh.le!te <0.05 0.05 mg/kg dry 5035/3260ll 7/6/12 K~C 

http:2~Butnnone(t-..1F
http:mg/l!".fl
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R.I. Analytical Laboratories, lnc. 

CERTIFICATE OF ANALYSIS 

Cap11Ccio Environmental Eng. 

Date Received: 6/27/12 

Work Order#: 1206-13061 
WATERS MILFORD 

Sample# 006 
SAMPLE DESCRIPTION: 
SAMPLE TYPE: GRA.B 

MW3 
SAMPLE DATEITJJ11ll; 6/26/2012@ !3:15 

l'ARAMETER 
1,2,4-Trichlcrobenz~ne 

l,:U~Trith.lorobe.o.zene 
1, l,l~Tric.hlocoet.IJ.ane 

lrlcbloriJethtne 
Trichlorofluoromethane 
1,2,3~T'richlofOpropane 
1,2,4~trimcthylbenzene 

1,3,5-Trimethylbenzene 

Vi•yl Chlodd, 
o-Xylene 

m,p-Xylene 
Suriog;;~t~s 

bibromotluoromelhane 

1oluene~d8 

4-Bromotll)Otobenzene 
1,2 Dichloroeth:9tle-d4 

SAMPLE 
RESULTS 
<0.05 

<0.05 

<0.05 
<:.."0.05 

<0.05 

<0.05 
<0.05 
<0.05 

<0.05 
<0.05 
<0.05 

.100 

97 
93 

!OJ 

DET. 
LIMIT 
0.05 
0.05 

0.05 
0.05 

0.05 

0.05 
0,05 

0.05 

0.05 
(l.OS 

0.05 

UNITS 
mg/kg dry 

mg/kgdry 

mglkgdry 
mglkg dry 

mg/kgdry 
n1gfkg dry 

n.1g/kg dry 

mglk:gdry 

1ug/kg dly 
mgtkg dry 

mgtkgdry 
lWlGE 
70-130% 
70~130% 

70-130% 
10-!30% 

METHOD 
so3s1~2oOa 

5035/i260ll 

5U35/8Z60B 
5035/826(113 
50351i260B 
5035182600 

5035/8260B 
503518260B 

5035182608 
5035182608 
5035/S260E 

5035/82608 
5035/8260B 
50351&2608 
5035/8260B 
5035/8J.60B 

DATE 
ANALYZED 
J/6/12 

716112 

716/12 
716112 
716112 

716112 
7/6112 
716112 

7/6112 
7/6/12 
7/6/!2 
716/12 
716112 
716112 
716112 
7/6/12 

ANALYST 
KAC 
KAC 

KA.C 
KAC 
KA.C 
KA.C 
KAC 
KA.C 
KAC 
KAC 
KA.C 
KAC 
KA.C 
KAC 
KAC 
KA.C 

All QAIQC procedures required by the VPII Method \W.:re fuli(!Wtd. 

Altl>erfurmsnce/Acceptance Standard.~ for the required QA!QC rrocedures wen~ a!!hieved o~ otherwise stated, 

l\fo signiiicantmodiiicarions were made tO the V:PH Method, 

All QA!QC prqc~dures reqlJi.ced by the EPH Method wen~ followe;d, 
All Performance:/Acctptal1ce Standard~ fo~ the require.d QA/QC j)((1(:¢iJli)"(';$ W~;l"i;· ~¢1-!icyr;:J or othti\Vis~ Sl~t.ed, 

No significam ,mQdific:aJ.iO»S were made to the EPH Method. 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/27/12 

WorkOrdcr#: 1206-13061 
WATEltS MfLFOI\b 

Sample# 001 
SAMPLE DESCRIPTION: MW6 
SAMPLE TYPE; GRAB SAM:rLE. lJATll:rrlME: 6/2612012@ 16:30 

SAMPLE DET. DATE 
PARAMETER RESULTS LJ.MI.T UNITS METHOD ANALYZED ANALYST 

VPH 

Unadjusred C5~C8 Alipharics(Fll)) ...:.1.3 1.3 m¢gdry MADEP 7flll2 oc 
Un'*liju~tc(J C9~Cl2 AHphllCic~ (FID) <U !.3 mJ?Jkg dey MADEP 7/2/12 BC 
Methyl-tert-bulylether <0.10 0.10 mglkg dry MADEl' 7/2112 F.C 
Be112.ene <O.JJ 0.13 mgtl<gdry MADBP 7/2112 BC 
'J'Ol'llel11! <0.13 o.u mg./kg dry MAb£P 7/2/12 EC 
Ethylb~ ..:0.13 0.13 mg/kg dry MADEl' 7/2112 EC 
m,p-Xylene <O.Il O.ll lllg/kg diy MADEP 7/2112 EC 
o·-Xykn~ <0.13 0.13 m&Jked.-y MADEp 712!)2 EC 
Naphthal~o <0.13 0.13 mg/k~ dry MAbE.P 7/2/12 EC 
Adju<Ltd C5-CS Aliphatit<(~ID) -:u J.l rr>g/kj; dry MADEP 1/2112 EC 
AdjtlS.ted C9-C12 Aliphatic.s(FID) <L3 IJ m~}kg dty MADEP 712/ll J?C 
C9~Cl0 Aromatics{PID) <1.3 1.3 mg/kgdry MADEP 712/12 EC 
Moi.srure 9 % SM2540 G. 6128112 KF 
Surrogate RANGB mm EC 
2,5-Dibrom.otoluelo'le(PID) 90 70-130% MADEP 712/12 EC 
2,5-Dibromololuene(flD) 92 10-130% MADEP 7/2/12 EC 

BPHIPAH 
C9.(;1S Aliphati" <12 22 mg/kg dry MADE~ 6/29!12 TCL 
CI.9..C36 Aliphatics <22 22 mglkgdry MADEP 6/29/12 lCL 
Ct 1-en Arom•ti" <22 n )ll£/'1-::& dl)' MADEP 6mm TCL 
")"arg~t PAH Art~lyi.t::!; 6/29/12 TCI, 
Naphthalene <j).4 0.4 mlifkgdry MADEP 6/29/12 TCL 
2"Methylnaphlhalerte <0.4 0.4 ro¢gory MADEP 6/2911.1 TCL 
Ac~nsphtb.yle:!l~ <0.4 0.4 mglkgdry MADEP 6129112 TCL 
Acenaphthtme <0.4 0.4 mg/kg dry MADEP 6/29/12 lCL 
Fluort.ne <0.4 0.4 mgtl<gdry MADEP 6/29/ll TCL 
Ph~nanl.hn::11~ <0.4 0.4 onglkgdry MADEP 6/29/Jl TCL 
Anthracene <0.4 0.4 mgtl<gdry MAD£P 6f2~)1l2 TCL 

Huoranthene <0.4 0.4 mglkg dry MADEl' 715/12 TCL 
Pyren~ <0.4 0.4 mgl~g dey MJ,DEP Gmm TCL 
Ecnzo(a)amhcace.oe <0.4 0.4 mglkg dry MAOBP 6/29/12 TCL 
Chrysene -:::0.4 0.4 mglkgdry MADEP 6/19/11 TCL 
B~nzo(b)fii)Orl.lrlthcfl~ <0.4 0.4 m&/kg d<Y MAD~P 6n9tl" TCL 
B¢ti26(k)flu()l"a.l'•the.1t <OA 0.4 mgfkg dry MADCP 6/29/1.2 TCL 
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R.I. Analytical Laboratories, Inc. 

CERTIFJCATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/27/12 

Work Order#: 1206-13061 
WATERS MILFORD 

Sample# 007 
SAMPLE DESCRIPTION: MW6 
SAMPLE TYPE: CRAB SAMPLE DATE/TI.ME: 6/26/2012@ ]6:30 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
Bc:o.r..o(a)pyrt)le <0.4 0.4 r:ng/kg d~y MADEP 6129112 TCL 
lndeno(l,2,3~cd)pyiMC! <0.4 0.4 mglkg dry MADEP 6/29/!2 TCL 
Dlbenzo(a,h)antbracen,;: <M 0.4 mfl/kg dry MADBJ! 6/29/12 TCL 
Bt!I.ZO(g,h,·i)l)cryle:ne <0.4 0.4 mg/kg dry MADGP 6!291l2 TCL 
Moisrurl! 9 % SM2540G. 6/2&/12 KF 

£xr:r~ccion Surrogaw:s RANGE 6129/12 lCL 
CblOiO-O(;~dt;;l);it).)..;; 54 40-140% ~~\DEP 6/29/12 TCL 

Orrho-terphenyl 66 40~1.40% MADEP 6/29112 TCL 
fnictionacion Sum1gares RANG£ 6129/12 TCL 
1-Fh:u)mbiph(:nyl 81 40~140% MADEP 6129111 TC).. 

2-13ramol13phthalene 75 40-140% MADEP 6!29112 TCL 
f\.1radlon date EXli'll.Ctl':d MADEP 6128112 l'RP 

I 
Volatile C)rgal')ic Compounds 

Acotoot: 

Terti<ll)' Amyl M<thyl Ether 
J3C::02:1!:(l.(l 

Bromobenzenc 

<OJ6 

<0,13 

<0.03 
<0.03 

0.26 
0.13 

0.03 
0.03 

mglkgdry 

mf!/kgdry 

mglkg dry 

mglk:g dry 

50J5/8260B 

S03518260B 
5035/82608 

5035/8260B 

116112 
716112 
716/12 

7/6/12 

KAC 
KAC 
KAC 
KAC 

I 
I 

'!
I 

Bromoc:hloromtthan~; <0.03 0.03 mglkg dry 5035/i260E 716112 KAC ! 
'J3ro,rl.Qdichloromethan.e 

Bromofonn 

<0.03 
<0.03 

003 
0.03 

mglkg ory 
mglkgdry 

5035JS260D 

5035/82600 

7/6112 

7/6112 

KAC 

KAC 
' t,, 
'Bromomethane <0.13 0.13 mglkg dry soJsm6oE 716111 KAC 

$~;.;:-bl.ltyll)tnzef'l.e <0.03 0.03 Inglkg dty 50>5182608 7/o/1.2 KAC '~~ n-Butylbenzene 

tert-Bucylben:mnt 
<0.03 

<0.03 

O.oJ 
0.03 

mg/kg dry 

mf!lkg dry 

5035/8160ll 

5035/82608 

716112 

7/6/n 

KAC 
KAC 

' r 
~ 

C:!l.fbM Disulfide <(U3 0.13 mglkgiJ<y SO,l5/S260U 71611.2 K.AC ~ 
Csrbon Tetrachloride <0.03 om mglkg dry 5035/8260fi 116/12 KAC ~ 
Chloroben.tene <().03 0.03 mglkg dry 5035/82608 116112 KAC r 

Dibroroochloforncthane <0.03 O.OJ mglkg dry 50J5/R260D 7/6112 KAC 
Chl.oroethane <0.13 0.13 rnglkg d<y 5035/12600 716112 KAC 
Cttloro(bml <0,03 0.03 mfl/kg dry 50l5/S260B 716/12 KAC 
Chtoromcth;mt: <0.13 0 . .13 m.g/kg dl)' S035/8260n 7/6/!2 KAC 
2~Chlorotoh1ene <0.03 O.oJ mglkg dty 503511160B 7/6111 KAC 
4~Chlorotoluene <0.03 O.oJ mglkgdry 503518260B 716112 KAC 
1,2-Dibromo-3-Ch.lompropao.e <() 05 0.05 mglkg dry 50J5/S2-60B 7/6112 KAC 
1.2-J)ibrowoetllme(EDa) <0.03 O.OJ mg/kg dry 50WS2601l 716112 KAC 
Di.btomomethane <0.05 0.05 mglkg dry 5035/i260B 7/6/12 Y.AC 
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R.l. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capacoio Environmental Eng. 

Date Received; 6/27/U 

Work Order#: 1206-13061 
WATERS MlLFORD 

Sample# 007 
SAMPLE DESCRIPTION: MW6 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 6/26/2012@ 16:30 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
l)~Dich!orob(:!J.rertc <003 O.o3 "'!Jl"e dry S035,1S260B 7/6/l'l L~C 

1,2·Dichlacobenze.tle <0.03 0.03 mglkgdry 5035/i260B 7/6112 KAC 
1,4-Dichlorubenzene <0.03 O.OJ mg/kg dry 5035182608 7/6/12 KAC 

n-Propylbeil.Zene <(J.03 0.!)3 mglkg dry 50351S:l60B 716112 KAC 
bichlamdifluoromethane <0.13 o.n mglk.gdry 5035/i260ll 7/6/12 KAC 
l, 1-0ichloroe!hane <0.03 0.03 mg/kg dry 5035/82608 716112 KAC 

l.2·Dichloroetht~ne <0.03 0.03 o1lg/kg dry 503518"60B 716112 KAC 
I.,1-Dicblcrocidtene <0.03 0.03 mglkgdry 5035/8260B 7/6/l2 KAC 
cis- ( ,1-Dkhl6roCthcne <0.03 O.Ol mg/kg dry 5035/8260B 7/6112 KAC 

ttam~1,2··DicL.loroethytene -<0.03 0.03 m~'kg dry 5035/S260B 716112 KAC 
1,2-l)iohloropmpane <0.03 O.Dl mglkgdry 503518260B 7/6/12 . KAC 
1)-Dichloropropane <0.03 O.OJ mg!Y.:£ dry 50J5/S260B 7/6/12 KAC 
2.2-Dichloropropane <0,03 0.03 mg/kgdry 503518260B 716/12 KAC 
l, l-DichiOtQl:''r'QPerle <0,03 om mafkgdry S035/8260B 7/6/l2 KAC 
cis-1 ,3-0ic.b.loropropen~ <0.03 0.03 mglkgdry 5035/8260B 7/6/12 KAC 
tram--lJ-Dichloropropylene <O.IH 0.03 mg/kgdry SOJ5/S260B 7/61!2 KAC 
Diel.hyle:Ma:r <Q,[J 0.13 mafkgdry 503l/8).60U 716112 KAC 
Diisopropyl Edter (DlPf.) <0.13 O.ll mg/kg dey 5035/i260B 7/6/12 K:AC t 
1,4-Dioxane 
Ethyl Tmii"l-Q' Butyl Etbf::r 
Bthylbenzene 

<:1.6 
<0.13 

<0.03 

2.6 
0.13 

0.03 

ffill/kgdry 

msJks dry 
mg/kg dry 

5035181608 
5035/S260B 

50)5/8260!! 

716112 
)/6fl2 

716112 

KAC 
KAC 
KAC 

I 
I 
'I 

Hexachlorobutl.\diene 
1-H~;;>;:~J).OiJC 

hopropy(be.nzene 

p-rsopropylcoluene 
~-But!moae(MEK) 

<0.03 
.:;Q.26 

<003 
<0.03 
<0.~6 

O.oJ 
0.26 
0.03 
0.03 
0.26 

mg/kg dry 

mi/li:g dry 
mg/k.g dry 

mg/kg dry 

m~lt~d<y 

503518<600 
5035/82605 
5035!8260B 
5035/8l60B 
50J518260B 

7/6112 
716112 
7/6/12 

7/61!2 
716112 

KAC 

KAC 
KAC 
KAC 
KAC 

I 
! 

I 
4-M~rhy,-2-ptntanan~MrBK) 

Methyl Tcrtiory Butyl Erher (MTBE) 

Methyk..ne Chlodde 
Naphthal~n~ 

l,l,2-hichloroclhane 
Srycene 
1.1.1.2-Tctr~chlorotthmc 
1, 1,2,2-Tctrac:hlorocthane 

ret:ra<:h\orueihene 

<0.26 

<0.03 
<OJ!6 
<(l.03 

<0.03 
<0.03 
<0.03 
<0,03 

·cO.OJ 

0.26 

0.03 
0.06 
0.03 

0.03 
0.03 
0.03 

0.03 
O.OJ 

mg/kg dry 

m!!fkg dry 

mg/kgd{)' 
mglkg dry 

mg/k:g: dry 

mgik.g dry 
m!Ykg d<y 

mglkg dry 

mgikgdry 

5035/S260B 

5035182608 
5035/8260B 
5035/826DB 

5035/8260B 
5035/SlJiOB 
5035/82GOB 

5035/82608 
5035/8260[) 

7/6/12 

7/6112 
7/6/12 
7/6/)2 

7/6/12 
116!12 
716112 
716112 
7/6/ll 

R.~c 

KAC 

KAC 
KAC 
KAC 
KAC 
KAC 
1\:AC 
KAC 

I 
I 
i 
'·I 

i
~ 

T~tuhydrofuriin. 

Toluene: 

<0.26 
<0,03 

0.26 
0.03 

mgll:gdry 

mg/kg clry 

5035/i260B 
5035!!260B 

716112 
7/6/12 

KAC 
KAC I 

v! 
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IU. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 6/27/12 

WorkOrder#; 1206-13061 

WATERS MfLFORD 

Sample II 007 
SAMPLE DESCRfi>TION: 
SAMPLE TYPE: GRAB 

MW6 
SAMPLE DATErrlME: 6/26/2012@ 16:30 

PARAMEtER 
1,.2,4~l'ddllorobenzene 

1,2,3-Trich!Orobonzene 
t. {,1..Tdcl:l(oroaha.~e 

Trichloro~thene 

Trich\orofluoror:nethane 

1,2,3~Tfi(<bloroprop~oc 

1,2,4-Trimethylbenzene 

1,3,5-Trimerhylbtn.zene 

Vit1yl Chloride 
o-Xykne 
m,p-Xylenc 

Stu:rogates 
Dibmrnofluoromerha:ne 

'folue.~te-d8 

4~Bromotluorobenzttlt: 

1.2 Dich1of~thane-d4 

SAMPLE 
lUl:SDLTS 
<0.03 

<O.o3 

<0.03 
<0.03 
<0.03 
<0.03 
-:::0.03 

<0.03 

<9-03 
<0.03 

<0.03 

99 
. 97 

94 
102 

DET. 
LlMrl' 
0.03 
0.03 
0.03 

0.03 
0.03 
O.Q3 

O.OJ 
0.03 
0.03 

Ml 
(I _(I) 

UNITS 
lllg/kg dry 

m@)<g dry 

mglkgdry 

rng/kg dry 

mglk* d<Y 
Olg/kg dry 

mg./kg dry 

mg/l;g dcy 
mglkg dry 

mg/kgd.-y 

mglkg dry 
RANGE 
70~130% 

?0~130% 

70-l30% 

70-130% 

METHOD 
50J5/i.460.B 
5035/82608 

5035/8260£ 

50J5/S260B 
5035/S260B 

5035/8260£1 
5035/82606 
5035/8260S 
5035/S260ll 

5035/82600 
5035/82608 
5035/~260'B 

5015182608 
5035/8260B 
5035/82608 
5035/82608 

DATE 
ANALYZED 
7/6/11. 

716/12 

7/6112 

116112 
7/6/!2 
7/6/12 
7/6/l2 
7/6/12 
7/6112 

7/6/12 
7/6/12 
7/6/12 

716/12 
7/61!2 
7/6/12 

7/6/12 

ANALl'S'l' 
KAC 
KAC 
KAC 

KAC 
KAC 
KAC 
KAC 
KAC 
KAC 
KAC 
KAC 
KAC 
KAC 

KAC 
KAC 
KAC 

)!J( QA/QC procedures required by the VPii MethOd ......-ere tblfowed. 

AH Perfonnanoe/Aoceprance Standards for the required QA/QC procedures were bChieved or othcrwi~cr :;.rated. 

No .~igpjfh::aQt modifications were made to the VPH Method. 

All QA.JQC procedures required by the E~H: ~1ethod wtrt followed. 
AH Pedorrnanca~JAcceptance. Standards fur the re.quirtd QA/QC procedures w~re achieved or oiherwi!le S[a[ed. 

No sig;o.ific::mt modific.atiQns Wl'::re made to (he EPH Method. 
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Custoroe1· Name: Capaccio Envirownental Eng. 

W.O. Number . 1206-13061 

WATERS MILFORD 

l206-l3061·00l through 1206-!3061-007 

Matrices: 0 Groundwater/Surface Water ~ Soil! Sediment 0 brinking Water 0 Air 0 Other 
.:'.'~~:,}i;~:·~:~t~:fll:~·/~·"~~~g-~~i!!Wl;~:.,•/JfiBh:<;~~'i(N ...:~i~i;t•licl•.·~:tJf'··''' 

8081 Pesticides 7!96 Hex Cr8260 voc MassDEPVPH MassDEPAPH11:470/7471 Hg 
CAM VB CAMVlBCAMIVA CAM IXA 0 ICAM IIA liS[ CAMilla D D DIa 

T0-15 VOCMassDEf' EPH 8330 Explosives8151 Herbicide>8270 svoc 11;010 Metals 
CAMIX B DCAMVIJI A DCAMfVB t!Sl CAMVC DCAM liB D CAM Ill C D I 

ol 90i4lo<al Cy&lido 6860 Perchlorate6010 Metals 8082 PCB~~~020 Metals !PAC CAM VIA CAM VIII B 0CAJY!IIIA 0 CAMV A. 0 0CAM!ll b I I 
Affirmative responses to Questions A through Fare required ft;tr "'Presumptive Certainty· status 

\"lere uH sample-s received ln a oondltion (~onsiscent with those de~cribed on die Chain.·ofC't1Stody, J)fOpcrly JH¢S¢1Vtd (1n.::Jwding 
A temp~rlltl,lre;) in the field (jl}aboratory, :IW.d prepared/analyzed wilhin m(.\1.hOd hOlding times? 

)(Yes 1:1 No 

W¢~¢ tbc ana.IytiL:<al m~::thC!ds:(s:) 3.ild .all associ.at~::d QC r~quiremcnts ~pcci:fled in the ~elected CAM prorotol(~) .fullowM'! 
B 

·:Q"Yes 1:1 No 

Were au required correctiYr..: actions and IUI!ilyti(.'al response ac[ions specified in ttJe sdt:C[(':"d CAM protocol(;;) i1nplement<:d for all 
c identified l)ttformane:e !)iandatd non-co11form.aru:e$? );(Yes D No 

'" Does the laborll.Wr:Y report comply with all the t~porting requir~mcnts specified in CAM Vll fl.. "QuaHty A!isurance and QuaU~y Cotltrol 
D Oulddine:> for the Aqo.i~>ition and Reporting ofAnalytical Data!'? '(¥,. D No 

a. VPH, EPH, and APH Methods only: Was each method c.ond1.1cred witho\.lt significaot m.odificatjon(s) 'l (R.efec to the indi~idual 
E method(s) for a lisl of signilie~mt' modifications). 

b, APH and TO~lS Mahods Otlly; Was the com.pleoo analyte Jist tcpo-rted fo~ ~~h )ll!::thod? 

}(Yes D No 

DYes 0 No 
We.~e ~u applit,;able CAJvf prowCQI Qc and pelforrn;;ce standarlilon..-confomJa~;~ces ideJ.ltHlcd and eva!ualed in a laboratory narrative 

F (indudine an ''No~ respons.~ toQuestions A rhron~h. EW 
l(y., D No 

" "l?.e:sprm.ses tl) Quest11:m.s G,H and t below arc required ~or Presumptive Certainty status 

I (o /Were the reportmg lmuts at or below all CAM reportmg hmJCS s.pe..i.fied m rhe sclecrod CAM' prOlOCOI(~)? =:::J ¥ve~ D No 1 

01!1(4 ffr;!!!C Nqf!!!:' Dllllf th~tl~~trhitl<lll •pte!J:ul'nP'/ilffl Ceffilin!Y"' #Ullil! W.JiY/lOf fi9<JI(I$61/tliJI m~r ihe d*t$ liUb11i'ijl-9:11d f~PfUoll(lfolil!llllrl~$: roiCJUifolmollfli.ll dfi$Cfi/)l!d ill 
:t1aCMR4a.1atJr, ;mdli\,~C.oi·3~a. 

U Were. Mil C erfonnance ~tan.dard~ ~ ecjfied in the CAlvl protocol(s) achieved? 1J No 1 

Were results reporu:d for the complete anolyte list specified in the selecled CAM prOLOtt!l(sY! t:l Nol 

I Alf negstfve respMses mus.l M addrsssed ln an attached J:GJboratory na@t/ve 

I, tho undeTSigned, attest under the pains and ponalties ofpol}ury tha4 based upon my persona/inquiry of th<>So 
rospOilsib/o for obt•ln/ng tho Information, the materia/ contained in thi!i i!lrlalytical rep ott is, to the best of my knowledge 

and belief, is accuflflte and complete. 

Sigmnure .....~~"'--···"·___ Position: QNQC Director 

Printed Name: #"'Z Mike Hobin Date: 

I 
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QAIQC Report 

Client: Capaccio Env.i.ron:r:nentaJ Eng. 
wo #; 1206-13061 

Date: 7/6/2012 
-Me<hod Blanks Results-

PMameter Units Date Analyzed 

Extractable Petroleum Hydroca~·bo11s with PAH (Soil) 

C9-Cl8 .Aiiphatics 


Cl9-C36 Aliphatics 


Cll-C22 Ammatic~ 


t•rget PAll Aoalytes 

Naphthalene 


2-Me[hylnapllih.alene 


Acenuphd!yle11e 


ACC::)'):!'Iphtht)'.IC 


fluorene 


Phenanthrene 


Antluaceo.e: 


Fluonl.nthc:ne: 


Pyre.ne 


neo.zo(a)~.th(.~~ccnc 

Chry~ento. 

Benzo(b)lll.lora.nthet~e 


Ben:ro(k)fluorantherJe 


BenZO(n)pyrene 


lndwo(l,h,l ·cd)pyren• 


Dibe.aio(a,h)anthraccne 


Btnro(g,h,i)perylene 


Ettraction Surrogates 
Chioro-actadecane 


Or<ho-lerphenyl 


Fractionation Surrogates 

2-Fluorobiphenyl 

2<Brol110n<l.phTh~t:M 

Volatile Petroleum Hydrocarbons (Soil) 

l!nanj CS-CS Aliphatics(FID) 


Unadj C9-C12 Aliphatic(FID) 


Melhyl-t<t1-b"tyktbcr 


Benzene 


Toluene 


.E1h,ylben.zeot.t 


m,p-Xylene 


o-Xylene 


Naphd1alone 


mglkgdry 

mg/l(g dry 

mglkg dry 

mglkg dry 

mg!kg dry 

m~'kg drj• 

mglkg dry 

rnglkgdry 

mgfkg dry 

mgikg dry 

mg/l(g dry 

mg/kgory 

:mg,rk.g, dry 

mglkg dry 

mg/J<i dry 

mg/kg dry 

mg/kg dry 

mglkgdry 

mglkgdcy 

mg/kg dry 

RANGE 
40-)40% 

40-140% 

RANGE 
40-140% 

40-140% 

mg/kg dry 

m~gdry 

mglkgdry 

mg/kg dry 

mglkg dry 

mglkg dry 

mglk~ diJ' 

mg/kgdr)' 

mgll:gdry 

<20 6!29120!2 

~20 6129!2012 

.C-20 61291201.1 

6/29/2012 

<0.4 6/29/20U 

<0.4 6/29/2012 

<0.4 612912012 

<0.4 6/291:!012 

<0.4 6/2912012 

<0.4 6129/2012 

<0.4 612911012 

<0.4 7/212012 

<0,4 6n9r.wn 
<0.4 612912012 

<0.4 612912012 

<0.4 6/291201). 

<0.4 6/29/2012 

<0.4 61'2.9!2012 

<0.4 6119/ZOJl 

...::0.4 6/29/2012 

<0.4 61.1912011 

61291Z012 

66 612912012 

n 61.1912012 
6/2?/2012 

75 612912012 

69 61.19/201!: 

<2.5 712/2012 

<2.5 71212012 

<0.10 7/l/1012 

<0.25 7/2/2012 

<0.25 71212012 

<0.25 7121Z012 

<0.25 712/2012 

<0.15 ?12120 12 

<0.25 7/212012 

http:ACC::)'):!'Iphtht)'.IC
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QAJQC Report 

Client: Capaccio Environmental Eng. 

wo #: 1206-13061 

Date: 7/6/2012 
-Method Blanks Results-

Par:~meter Oniis Result.~; 

Volatile .retroleomflydrocarbons (Soil) (con!'d) 

Adj C5-C~ Allphatlcs(HO) ml!lkgdry 

Adj C9·Cl2 Aliphatics(fJDJ rngikg d1J 

C9.£ 10 Aromatics(PlD) m&lkg dry 

Surrogate lUNGE 
2,5-llibromotol~«nt(~H)) 7Qw))Qo/j, 

2,5-DJbromorolucne(FID) 70-130% 

5035(Soil) 

Accr.one. mg&g d1J' 

Tmiary Amyl Merhyl Eth.er mglkg dry 

Benzene ntg/kg dry 

Bromobenzene mglkg dry 

Bromochloromcthane mgll:gdry 

Oromodichlorbml::thane ml/kg dry 

Bmr:(•of<~"fl"l"l mg/k& d'ry 

:Bromomctha11e mglkgdrjl 

Sec~borylb~n.zene mg/kgdry 

n-Burylbt::r):l::¢()¢ mg/kg d<y 

ten-Butytbenzene mgikg dry 

Catbon Disulfide mgikg dry 

Carbon !etrach.lodde mg/kg dey 

Chiorobenzene mg/kg dry 

DibromOthloromc:rh.a.oe "'g/k! d<y 

Chlorootha.o.e rngll;:_g dry 

Chlorofonn mg/kgdry 

Cblorom.etlJ~ue mgl,gdry 

2.-Chiorotoluene mg,lkg dry 

4-Ch(oroooto.ene mg/kg dey 

J. ,2-Dilworoo-3-Chloropwpan<:· mgikg dry 

1,2-Dibmmoethane(EDB) mglkgdry 

Dibromomeihane mglkg dry 

1,3-Di(;h.loJobew..tl\¢ mv<a dry 

l ,2-bichlor()bem::ene mg/li:g dry 

1.4-Dichlorobenzene mgikg dry 

n-Propylheozene mglkgdry 

bichlc.·roditluoromeths.ne mglkg dry 

1, 1-Dlchloroetha.ne mglkg dry 

l,2~0ic.hloroc:thiil'le m!!'l:gdry 

<2.5 

<2,5 

...~2.5 

110 

110 

<0.50 

o:::0.25 

<0.<"15 

-<::0.05 

<0.05 

«::0,05 

<0.05 

<0.25 

<0.05 

<0.05 

<0.05 

<::0,25 

<0.05 

<0.05 

<il.OS 

<0.25 

<0.05 

<0.25 

<0.05 

<O.OS 
<0.10 

<0.05 

<0.10 

<0.05 

<0.05 

<0.05 

<0.05 

<0.25 

<0,05 

<0,05 

Oate Analyzed 
~~- --· ~-~-~----' 

7/212012 

1/U2012 
7/2/1012 

7/2/2012 

7/2/2012 

7.'2/2012 

7/6/2012 

7/6/2012 

7/6/l012 

7/612012 

7/612012 

7/6(;.012 

7/6/20]2 

7/6/2012 

7/6/2012 

7/612012 

7/6/2012 

7/6/2012 

7/6/2012 

11612012 

71612012 


7/612012 ~ 

~~ 

i 
~ 1/6/2012 

716120!2 

11612012 I 
1/6/2012 ' 
7/6/2011 I 

I
7/6/2012 i 
7/6/2012 

I 
I 

7/612012 

7/6/2012 

7/6/l012 

7/6/2012 ~· 
7/M2012 ~ 

~ ,,716!20il 

I 
•·. 

7/G/2012 

' 

I 

http:o:::0.25
http:1-Dlchloroetha.ne
http:bichlc.�roditluoromeths.ne
http:DibromOthloromc:rh.a.oe
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QAJQC Report 

Client: Capaccio Environmental Eng. 
WO#: 1206-13061 I

' Date: 7/6/2012 
-Method lllanko Results- I 

t 
~ 

'Parameter U11irs Results Pate t\0\aljzed i' 
i: 

5035(Soil) (cont'd) 
·--~~-~~--· i 

l, I~Dichloroethtllt: mg/kg dry <0:05 7/6/2012 

cis~ l,;.i·Pich!Qroolheoe mg!kg dry <0.05 71612012 

Iriln:l.·l,2-Dithlon-:.ethylene rng/kg d1y <0.05 7/6/2012 

l;Z-Oith\o(opropant mgll<g dry <0.05 716/2012 

1 ,3·Dichloroprcpane mg/kg dry <0.05 )/6/1012 

2,2-DichloroprOplllle roi/kg dry <0.05 7/6/:!012 

l.I-Dichloropropel"!e mglkg dry <0.05 71612012 

Cis-I ,3-Di c:h\oropropene mg,fk:g dry <0.05 7/6/2012 

traos~ 1.3~Dichloropropylt'M mg/kgdry <0.05 7/6/2012 

Dk:thyl ttht( mg/kg dry <OJ5 ?!61201.1 

Dii,op,Op~l etM' (OfPE) mg/kg d.cy <0.25 7/6/2012 

I.4-Dioxane mi/ks dry <5.0 7/6/2012 

£thyt "tertiary Butyl Etlu:r mg!kg dry <0.15 N6110U 

f'rhylbenzene r·ng)kg dry <0.05 7/612012 

Ikxi'!.Chlorohm~dit.:n!O mglkg dry <0.05 71612012 

2~Hexanone 

lt,r)propyl btitte.J'Lt 

p-l:wpropyholLit;oc 

2-Bubmono(MEK) 

4~Metbyl~2-pentanone(Ml.8K) 

MTUE 

M~thylen~ Chloride 

mg/kg dry 

mglkg dr,:.1 

mg/kg dry 

rng/kgdry 

mg/kg dry 

mg/kg dr}' 

mg/kg dry 

<0.50 

<0.05 

<0.05 

<0.50 

<0.50 

<0.05 

<0.05 

716rl012 

11612011 

7/6rl012 

7/612012 

7/6/2012 

71612012 

7/6120!2 

I 
I. 

li 

I 
~ 

!
I 

Naphthalene 

1,1 ,2-TfichlortX:thaae 

Styrene 

l.l. 1.2·TetracbloroethOJl< 

mg/kgdry 

mglkgdry 

mg/kgJ•y 

mgrl<~dry 

<0.05 

<0.05 

<0.05 

<0.05 

71612012 

7/6/2012 

7/6/1012 

1/6!2012 

' ! 
i 
I 
~ 

l, I ,2,2~Tetrachloro01hane 

Tetnl.Chloroethene 

Tctr-'bydro(ur"l\ 

mg/kg dey 

mg/kgdry 

mglkgdry 

<0.05 

<0.05 

<0.50 

11612012 

7/6/2012 

716/2012 

I 
I 

Toluene mg/kg dry <0.05 11611012 \ 
~. 

I,2,4 ...Trichlorobcnzenc mg/kg dry <0.05 7/6/2012 !'. 

1,:2,3-Tdc:hlorobei\Zc)le mg/lcg dey <0.05 7/6/2012 

1, t, t-'Trichloroeihane rng/kg dry <0.05 71612012 

Trich\oroethene mg/kgdry <0.05 7/6/2012 

Trichlorofluoromdhane mgrl<g dry <0.05 1/6/2012 

1,2,3-Trichloropropane mg/kg Ul)' <O.OS 716/2011 

1,2,4~Trimethylbenzeue mg/kgory <0.05 7/6/2012 

1.3. s.Trilrl..aiylb~D.-,(;))(1 mgrl<gdry <0.05 7/611012 

Vinyl Chloride mg/kg dry <O.OS 716/201.2 
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QA/QC Report 

Client: Capaccio Environmental Eng_ 
WO #: 1206-13061 

Date: 7/6/2012 

Parameter 

(l~Xyl.::n~ 

m,p-Xyleno 

Surrogates 
Tofue:neJ·d8 

Dibromofluoromethane 

1,/.. DichlO(Oethane-d4 

4-8romo1.luorobeo.~lJe 

Units 

mgfl<g dry 

)'):)g/)l:;g d.-y 

RANGE 
10-lJO% 

70-130% 

70-130% 

70-130% 

Date Ano!yzed 

<0.05 716/201.2 

<0.05 71612012 

7/6;2012 

96 7/6/2012 

100 7/6/2012 

102 7/612012 
92 7/6/2012 
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-LCS/LCS Duplicate Dota Results-

CRM 
.P;n·ameter Acceptllnct Limits Date Analyzed 

I' 

Extr~ttable l?etroleuml'lydrocarbons with PAH (Soil) 
C9-Cl8 Alipnatics 20 
C)9-C36 Alip\Jatic:s 27 

() J-c:n NomatitS 57 

12.8 

22.7 

49.7 

64 

84 

87 

12.5 

n.J 
42.7 

63 

82 
75 

2 

3 

15 

612Q/2012 

6/29/2012 

6/29/2012 

~ 

i 
li 
! 

Target PAH Analytes I'1 

Naphthalene 
2-M(;thyh\iphlh•lcne 

3.33 

3.33 

2.15 

2.2~ 

65 

68 

1.81 
1.91. 

56 

58 

14 

17 

6/291201.2 

6129/2012 f ,, 

A<:cnapbrhylene 3.33 2.~2 73 2.05 62 17 6/1912012 i. 

Acc(laphchene 3.33 2.47 74 2.14 64 14 6/29/2012 

FII.IOt<=t)t 3.33 2.7! 83 2.31 71 16 6129/2012 

Phon;r~,,thrcno: 3.33 2.98 89 2.58 77 14 6/2912012 
A.mhcac:r,:n.c 3.33 3.10 93 Ho 78 18 6/29/2012 

Fluoran.thr:::n.e 3.33 3.41 102 J.lo 93 10 7/5/2012 

Pyn:;n¢ 3.33 J.lO 93 )..60 7B 18 612912012 

)3.¢nzo(a)W)lhractnc: 333 liS 95 HS so 17 6/29/2012 

Chrysonc:: J.ll 3.18 95 2.69 Sl 17 612912012 

lk:o:m(b)!I~Vfa.o.theo.e 333 2.88 86 2.64 79 9 6/29/2012 

Bt:t:rt.:o(k)flooomhcne 

Eenzo(lil)pyrenc: 
3.33 

J.33 

l.IO 

l.l 8 

93 
95 

;:,72 

2.69 

!2 
81 

lJ 
17 

6/2912012 

6/29/2012 I 

'Io.daJo(l,2,3~cd)pyteoe 3.33 1.88 86 2.5! 75 14 6129/2012 l' 
Dibli(IZO(i'i,h)ll..!Hhr~ceoe 3.33 3.46 104 ;l.St 84 21 612912012 ' " l' 
Bt;:n;oo(g.h,i)pccylene 3.33 3.15 95 2.67 80 16 6/2912012 >

" v.: 

Extraction Surrogates 
Chloro-oc:kld<::caoc 
0\illo-terph,oyl 

74 

89 

65 
73 

I
j 

Fractionation Surrogates 
;';:.-Fli~Orobiphe·nyl 86 14 
.2-BromoMphthalene 17 65 

Volatile Petroleum flydrocarbons (Soil) 
Methyl-lcrt-bo:ry.lethe)" 2.5 3.0l m. J 02 !21 7/)./20l2 

B~:n~nc: 2.5 2.33 93 2.29 92 )_ mnou 
ToJ~,~c:nc 2.5 2.49 100 2.50 100 0 71212012 
.Ethylbeoz.enc: 2.5 2.64 106 2.66 106 71212012 

m.p-Xylt::ne 5.0 5.50 ll/J 5.55 lll 7t:W012 

o-Xyleo~ 2.5 2.66 106 2..67 107 0 71JJ20l2 

Naohrhaleoe 2.5 2.77 Ill 2.86 1!4 7!1J20t2 

Mj C5-C8 Aliphotics(FID) 7.5 7.68 102 1.17 96 7 'l/2/20U 

Adj C9-GI2 i\liphatios(f!D) 5.0 4.42 88 4.50 90 2 1/2.~012 

C9.Cl0 ilfomatics(PID) 2.5 2.69 108 2.67 107 1/JJ2012 

Surrogate 
2.H>ibromoJ.Oiucn,(l'lD) 81 100 

2.5~Dibcomoto!~JCIII.'::(flD) 83 99 

503S(Soil) 
Acetone 25 21 112 25 too ll 7/612012 

Tenia!JI Amyl Mm,yl Baier 2.5 2.6 104 2.4 96 8 7/61'.2012 

Benzene. 2.. 5 2.7 108 2.5 100 7/612012 

Bromobenzene 2.5 2.6 104 2.3 92 12 7/612012 

Bromochloromethane 2j 2.7 108 2.4 96 12 7/6/2012 ,; 

Bromodithloromethane 2.5 2.9 116 2.5 100 15 7/612012 i
' ~ ,• 
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QAJQC Report 

Client: Capaccio Environmental Eng. 

wo #: 1206-13061 

Date: 7/6/2012 

Pnr9merer 
CRM 

Accttr•ta.:u::c L'i~Xalts 

-LCS/LCS Duplk•to Do Ill Results-

5035(Soil) (cont'd) 
Bromofomt 2.7 108 2.5 !00 116!?.01Z 
Broruomethane 2.5 2.5 100 2.7 lOS · 716/1012 
Sec~b u.ryl be:n:rene 2.S 2.8 112 2.5 !00 II 7/oaon 
!'J~BJAtylbtll:tene 2.5 2.6 104 2.5 100 4 7/60012 
tqy,-Butylbenzcne 2.5 2.6 lll4 2.6 104 0 7/6/lOD 
Carbon D1suUic.ie 2.5 2.7 !08 2.5 100 716/lOH 
Catbon 'l'drachlori!Je 2.5 l.i 124 2.6 104 18 71612012 
Chlorobcn:l:~l)e 25 2.6 !04 2.5 !00 4 716/lOU 
DibromiXihloromethant: 2.5 2.9 116 2.5 100 15 7/6/2012 
Chlorocthl'tne 2.5 2.! 112 2.6 104 7 71612012 
Chlorofonn 2.5 2.8 Jt2 2.4 96 15 716120!2 
Chloromethane 2.5 2.5 !00 2.2 8! IJ 71612012 
)wChlorotoluene 2.5 2.9 116 2.6 104 II 116/2012 
4~Chlorotoluene 2.5 2.7 !OS 2.4 96 12 11612012. 
1,2·Dibromo~3 ..Cbioropropane 2.5 2.5 !00 2.6 104 4 71612012 
1,2-Dibromoe~hane(EDB) 2.5 2.7 !()! 2.4 96 .12 ?/6/2012 
Dibromom0thane 2.5 2.4 96 2.4 96 0 1/612012 
I,J~Dichloroben.r.ene 2.5 2.5 !00 2.5 100 0 7/612012 
I,2~Dichlorobem~ene 2.5 2.5 !00 2.5 !00 0 71612012 
I,4wDichloroben:~:ene 2.5 2.5 !00 2.4 96 4 71600!2 
n~f'ropylben?.ene 2.5 2.! 112 2.5 tOO ll 71612012 
Dicl!lorudiftuororneihune 2.5 2.5 !00 2.1 34 17 ?/6/2012 
l, t..DichloroothWle 2,5 2.! 112 2.5 100 I! 71612012 
1,2-Dic.hloroethane 2.5 2.9 116 2.5 100 15 7/612012 
1,1-Dich\oroethene 2.5 2.9 116 2.6 104 il 7/6/Z012 
cis-1.1-Dichloroothcne 2.5 2.9 116 2.5 100 15 7/612012 
(tans- i ,2-Dic:hlorOOlhyleoc 2.5 2.7 108 2.5 1.00 s 7/6/1012. 
1,2-0ichloropropane 2.5 2.B 112 2.6 !04 7 7/6/20!2 
I,3-Dichlotopropan.c 2.5 2.! I 12 2.5 !00 ll 71612012 
2,2-Dithloropropane Hi 104 2.2 88 )1 71612012 
1,1-Dichloropropcne. 2.5 2.9 116 2.5 100 15 7/612012 
ci.s-1,3-Dichloropropeno 2,5 2,7 lOS 2.4 96 12 71612012 
wm~-1,3-Didt!oropropylene 2.5 2,7 !OS 2.4 96 12 7/6/2012 
Dierhyl ether 25 26 104 24 96 s 7/612012 
Diisopropyl elher (DIPE) 2.5 2,6 104 2,5 100 7/612012 
I ,4-Diox~me 50 55 l\0 58 116 7/6/2012 

Ethyl r~rtis.ry 2utyl Ether 1.5 1.! 111 2.5 100 II 7/60012 
f'.thylbenzenc 2.5 2.6 104 2.5 100 4 7/6/2012 

Hexachlornbutadjene 2.5 l4 96 16 104 s 7/60012 
2-Hexanone 2S 26 !04 24 96 s 716/2012 
lsopropylbe.o:.ren.e 2,5 2.7 108 2.5 100 716/20!2 
p-lsopropyltoluene 2.5 l1 108 2.5 100 71612012 
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QAJQC Report 

Client: Capaccio Envirorunental Eng. 
WO#: 1206-13061 
Date: 7/6/2012 

.Parame-ter 
CIIM 

Acceptll:ntc Limits 

5035(Soj() (cant' d) 
2~Butanol)e:(!I.JEK) 

4-Me:thyl-2-pt.ntatu:mt(MIBK) 

MISE 
Methyle:oe: Chla(jdr.: 

Narhth.ait»~ 

l,1.,2-Trichloroethane 

Styrene 

1,1, l ,2-Tetrachloroeth.:9.ne 

J, 1,2,2-Tetrachloroethane 

Tctrachloroethc:ne 

Totrahydrofuran 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Trichloroben.zeae 

1,l,l-Trichlocoeihane 

Tdchlon:!ol!;thene 

Tdchloronucmmeihant 

1,2,3 -'l'richloropmpane 

(2,4-Tdrn.e:thylbenzene 

1,3 ,5-T rhnethylbenzene 

Vinyl ChiQdde 

o-X'ylene: 

m,p-Xylene 

Surrogates 
Toh~eDe,dS 

DibromoJJt.~orometh~l:lt: 

1.2 Dit;bloroethane-M 
4,J3(omofJuO(Obe{I1:CDI: 

-LCSILCS Du~lic>ie D•t• Result<

25 14 96 22 

15 26 104 2l 

2.5 2.5 100 2.4 

2.5 3.0 120 2.7 

2.5 2.1 B4 2.4 

2.5 2.7 108 2.4 
1.5 2.7 lOS 2.6 
2.5 2.7 lOS 2.5 

2.5 2.5 100 2.4 

2.5 2.9 ll6 2.5 

25 25 100 23 

2,5 2.7 lOS 2.5 

2.5 2.5 100 2.7 

2.5 n 88 2.6 

2.5 2,9 116 2.5 

2.5 2,3 112 2.5 

2,5 3.0 120 2.5 

2,5 2.7 108 2.4 

2,$ 2.7 lOi 2.5 

2.$ 2.7 !08 2.4 

2.5 2.7 108 2.6 

2.5 2.7 lOS 2.5 

s.o 5.3 106 5.0 

!0) 101 

]05 100 

99 99 
!05 !()0 

LCS ))Ul' 
%Ret 

88 
92 

96 
lOS 

96 

96 
104 

tOO 
96 
100 

92 

100 

108 

104 

100 

100 

100 

96 
100 

9.6 

104 

100 

100 

Date Analyzed % Rl'D 

9 7/6!2612 

12 7/6/2012 

4 7/612011 

11 7/6/2012 

ll 7/612012 

12 7/6/2012 

4 7/6/2012 

s 7/6/2012 

4 7/612012 

15 7/612012 

8 7/6/2012 

7/6/2012 

7/612012 

1.7 716/2012 

15 716120!2 

II 7/6/20!2 

18 716/2012 

12 716/2012 

8 7/612012 

12 7/6/2012 

4 7/6/2011 
g 7/6/2012 

6 716/2012 
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Case Narrative 

Date 7/6/20)2 

Capaccio Environmental Eng. 
Attn: Ms. Dawn Horter 
293 Boston Post Road- West 
Marlborough, MA 01752 

Project: 

lUAL WO#: !206-13061 

All QAJQC procedures required by the VPH Method were followed. All Perfon:rumcc/Acceptanee Stand!lrds for 
<he required QAJQC procedures were achieved or otherwise stated. No significant moditlcatlous were ma<le to 
th.e Vl'H Method. 

All QAIQC procedures required by !he EPH Method were followed. All performance/acceptance slalldards for the 
required QAJQC procedures were achieved or otherwise staled in this case nanative. A. ftactionadon check 
was performed on the silica gel lot associated with <his sample and found to pass the method criteria 
unless otherwise stated here. Tho data reporred for <his sample Wl!S not corrected for instrument/solvent 
baseline effects. No significant modifications were made to tho EPH Method. 

There were no exception! or analytical issues to discus:; conceming the testing requirements for the 
project. 



·=·-<•-l'-' 
0 

0.'"4~ Fi~:..~~~t::-!.!1,'2~~ {:; ~ .a '" 
00 m "' 

~ "'0.CHAIN OF CUSTODY RECORD u
8 '" 
0 ·o; 041 lilinols AYenue ' 131 Coolidge St.. Suile 105 " " Ul -~cWorwick, RI 02888-30[)7 Hudson, MA ()!749-l331 
0 
~ ;>0 

800-937-2580• Fax: 4D!-738-l970 ' 800-'137-2580 •Fax: 978-568-0078 u
.0 m

"' ~ '" 
~ 

0Dat.e Time '" FieJd Sample Identification .$i 0:CollectedCollected "" = q <7-d &MW1...= tlV MicfJ.& 
JV Mfc/C Sf\ ",fIat;, &

~) ()Lj <~,.-(oj~{p i/01'; MRV 
~b/8-(c flVil rr; jv1 'v'/ ~ M 

J.,VMWX ( ~+dd )IAIS' 6 Mbid-'"' 
;).40 r~ ~vb/<}..0 M.1'-1 V\14 

(,/;;).(. (:... IL!V,M.V3 M/15
/15 MW-3 6 io- NiliJ rl.G 

ifVMIN G.> i& MUri.& I '-f Xi 
;(:.,.. I G~p'-l~e t.~~w'0t.J~ 

~ 

/ I///. 

.,-;;I':YI 
;/"\. 

Client Information 
Company Name,. Cc,Oc<c..cc,.:> c ..., \J c.:,-,., 

Addre."' ..l4 ~ -~-',1--= ¥ a•.-1-. Roc,o\ \.,;" "'I 
c;cy rs~a~etz;p: 1"\oq-\ bore MP. 01/.Sd. 

Telephcme.c,SO '2 - ·-j 7 iJ c <J)-:?,'] ~ Fax: 

coma-:::< 'Pe~-~orl-0 Q.. ;._J r-. 'lh: r\t'r 
I 

.,.- 

Date 

(· d-7·1 ~ 
I Relifiquished R es 

' 
I I 4?tA£JL' ;}7 ·JL 

' ,_.._~J Y'-I ,r,lf .//A. 'r/....... r 

P-.. 

" '" 0 "' u 
.::: 
"""' ::;: 

,:j 

s 

s 

.,J 

s 

5 

5 

.s 

5 

.s 


0 
0 
> 


IX 
;< 
X 
X 
1-t 

lX' 
X 

X 


I::: itp ~' l 
~ 
1 ' 

;r.~ 
l!l 5 

L C) 

X 
X 

X 
X 

Project Infonn.aUon 
ProjeCl Name: w«.~rs M, \ hn:J.. . 
P.O. Number; Project Number; 

Report To~ 'Cl>. ......_'l /"J Hod·<'r Pbo.ne: Fax 

Sampled Byo :J,,;\--, p-:;:,~)('1 
Quote No: 

1 Ema;Jreport'nh;.r- \t'r E.-C<>.f"'-CC>0.l<>"" 
Lo thetie

I addre:u.e."-: 

Time Received By Si:gnatur€s 

i5>t'{ 11 vf/AL..i/f.
//<'./, N1. ;eh(i{LI -" 

f'tt< ,ik/'"' 

Project Comments 

Dale 

677fl
',.,-I 
'b"'"• ." 

-


Time 
('(~ 

{ ,_ i 
h c 


No 

. 

Tnrn Around Time 
NormaJ IX I EMAIL Report IX 
5 Bllilness doys, Pm:sibl-e Slln::harg~ 

Rush- Dntf' Dne.: _!_/_ 

Lab Use Only 

L ....B'ample Pick-Up Only 

RlAL .sampled~ attach field. hour~ 

[ ~ped on ice 

Worlcmrlcr No}~ 1:,-1 1-'-) 

Circle if agglicable: GW-1, GW-2, GW-3, \.ty S-2, S-3 MCP Data Enhancement QC P!!ckage? ~ 

i\..-.> , -n.... -. , 
1\,1}- j -\~\:.- )'~:...... ~ ....,_ Temp, Upon Receipt , I " "'~ °C 

Con!alner:>.: P-PcJy, G Glass, AG-Amber Glass, V Vjal, St-Ste.:lle Preservatives: A Asoo~'bic .6.cid, NH4=N~Ct, H HCI. M=MeOH. N-HNO:J, NP Nona, S-HlSOo, SB-:NaHSOf, SH:NaOH, T NS-2&03 , z ZnOAc 
Mutzix. COOes.: GW=Graundwater, SW=Surface Water, W\I'J=-Wa._<l;fewa1er, DW=Drinking Water, S=Soil, SL=Siudge, A=Air. B=Bulk/Solid, WP:=Wipe, O=_________ Page of 

http:Cc,Oc<c..cc


Page 1 of29R.I.ANALVTICAL 
Specialists in Environmental Services 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 
Attn: Ms. Dawn Horter 

Date Received: 
Date Reported: 

7/3/12 
7/12/12 

293 Boston Post Road - West P.O.#: 
Marlborough, MA 01752 Work Order#: 1207-13571 

DESCRIPTION: WATERS 


Subject sample(s) has/have been analyzed by our Warwick, R.I. laboratory with the attached results. 

Reference: 	 All parameters were analyzed by U.S. EPA approved methodologies. 
The specific methodologies are listed in the methods column of the Certificate Of Analysis. 

Data qualifiers (if present) are explained in full at the end of a given sample's analytical results. 

Certification#: RI-033, MA-RI015, CT-PH-0508, ME-RI015 
NH-253700 A & B, USDA S-41844 

This Certificate represents all data associated with the referenced work order and is paginated for 
completeness. The complete Certificate includes one attachment; the original Chain of Custody. 

If you have any questions regarding this work, or if we may be of further assistance, please contact 
our customer service department. 

Approved by: 

Data Reporting 

enc: Chain of Custody 

41 Illinois Avenue, Warwick, Rl 02888 131 Coolidge Street, Suite 105, Hudson, MA01749 
Phone: 401.737.8500 Fax: 401.738.1970 Phone: 978.568.0041 Fax: 978.568.0078 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 7/3112 

Work Order #: 1207-13571 
WATERS 

Sample# 001 
SAMPLE DESCRIPTION: PEl, PE3, PE4, PES, PE6, PE7 LAB COMPOSITE 
SAMPLE TYPE: MULTl GRAB/COMPOSITE SAMPLE DATE/TIME: 7/02/2012-7/03/2012 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 

VPH 

Unadjusted C5-C8 Aliphatics(FID) <1.4 1.4 mglkg dry MADEP 7/6/12 EC 

Unadjusted C9-C12 Aliphatics (FID) <1.4 1.4 mg/kg dry MADEP 7/6/12 EC 

Methyl-tert-butylether <0.10 0.10 mg/kg dry MADEP 7/6/12 EC 

Benzene <0.14 0.14 mglkg dry MADEP 7/6/12 EC 

Toluene <0.14 0.14 mg/kg dry MADEP 716112 EC 

Ethylbenzene <0.14 0.14 mglkg dry MADEP 7/6/12 EC 

m,p-Xylene <0.14 0.14 mg/kg dry MADEP 7/6/12 EC 

o-Xylene <0.14 0.14 mg/kg dry MADEP 7/6/12 EC 

Naphthalene <0.14 0.14 mg/kg dry MADEP 7/6/12 EC 

Adjusted C5-C8 Aliphatics(FID) <1.4 1.4 mg/kg dry MADEP 7/6/12 EC 

Adjusted C9-C12 Aliphatics(FID) <1.4 1.4 mg/kg dry MADEP 7/6112 EC 

C9-CIO Aromatics(PID) <1.4 1.4 mg/kg dry MADEP 7/6112 EC 

Moisture 9 % SM2540 G. 7/6/12 RJL 

Surrogate RANGE 7/6/12 EC 

2,5-Dibromotoluene(PID) 100 70-130% MADEP 7/6/12 EC 

2,5-Dibromotoluene(FID) 101 70-130% MADEP 7/6/12 EC 

EPHIPAH 

C9-C 18 Aliphatics <22 22 mg/kg dry MADEP 7/11/12 JEB 

C19-C36 Aliphatics <22 22 mglkg dry MADEP 7/11/12 JEB 

C11-C22 Aromatics <22 22 mglkg dry MADEP 7111/12 JEB 

Target PAH Analytes 7/11112 JEB 

Naphthalene <0.4 0.4 mglkg dry MADEP 7/11/12 JEB 

2-Methylnaphthalene <0.4 0.4 mg/kg dry MADEP 7/ll/12 JEB 

Acenaphthylene <0.4 0.4 mg/kg dry MADEP 7/11/12 JEB 

Acenaphthene <0.4 0.4 mglkg dry MADEP 7/11/12 JEB 

Fluorene <0.4 0.4 mglkg dry MADEP 7/ll/12 JEB 

Phenanthrene <0.4 0.4 mglkg dry MADEP 7111112 JEB 

Anthracene <0.4 0.4 mglkg dry MADEP 7111/12 JEB 

Fluoranthene 1.2 0.4 mg/kg dry MADEP 7/11/12 JEB 

Pyrene 0.7 0.4 mg/kg dry MADEP 7/11/12 JEB 

Benzo( a)anthracene 0.4 0.4 mglkg dry MADEP 7/11/12 JEB 

Chryscne 0.6 0.4 mg/kg dry MADEP 7/11/12 JEB 

Benzo(b )fluoranthene 0.6 0.4 mglkg dry MADEP 7/11/12 JEB 

Benzo(k)fluoranthenc 0.5 0.4 mglkg dry MADEP 7111112 JEB 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 7/3112 

Work Order#: 1207-13571 
WATERS 

Sample# 001 
SAMPLE DESCRIPTION: PEl, PE3, PE4, PE5, PE6, PE7 LAB COMPOSITE 
SAMPLE TYPE: MULT1 GRAB/COMPOSITE SAMPLE DATE/TIME: 7/02/2012 - 7/03/2012 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
8enzo(a )pyrene 0.5 0.4 mg!kgdry MADEP 7111/12 JE8 

Indeno( 1 ,2,3-cd)pyrene <0.4 0.4 mg!kg dry MADEP 7111112 JE8 

Dibenzo( a,h )anthracene <0.4 0.4 mg/kg dry MADEP 7111112 JE8 

8enzo(g,h,i)perylene <0.4 0.4 mg/kg dry MADEP 7111112 JE8 

Moisture 9 % SM2540 G. 7/6/12 RJL 

Extraction Surrogates RANGE 7/11/12 JEB 

Chloro-octadecane 57 40-140% MADEP 7/11/12 JE8 

Ortho-terphenyl 61 40-140% MADEP 7/11112 JEB 

Fractionation Surrogates RANGE 7/11112 JE8 

2-Fluorobiphenyl 79 40-140% MADEP 7/11112 JE8 

2-8romonaphthalene 76 40-140% MADEP 7111112 JE8 

Extraction date Extracted MADEP 7/9/12 KF 

Volatile Organic Compounds 

Acetone <0.24 0.24 mg/kg dry 5035/82608 7/10/12 KAC 

Tertiary Amyl Methyl Ether <0.12 0.12 mg/kg dry 5035/82608 7/10/12 KAC 

Benzene <0.02 0.02 mg/kg dry 5035/82608 7/10/12 KAC 

Bromobenzene <0.02 0.02 mg!kg dry 5035/82608 7/10/12 KAC 

Bromochloromethane <0.02 0.02 mglkg dry 5035/82608 7/10/12 KAC 

8romodichloromethane <0.02 0.02 mg/kg dry 5035/82608 7110/12 KAC 

Bromoform <0.02 0.02 mg/kg dry 5035/82608 7110112 KAC 

Bromomethane <0.12 0.12 mg/kg dry 5035/82608 7/10/12 KAC 

Sec-butylbenzene <0.02 0.02 mglkg dry 5035/82608 7/10/12 KAC 

n-Butylbenzene <0.02 0.02 mg/kg dry 5035/82608 7/10/12 KAC 

tert-Butylbenzene <0.02 0.02 mg/kg dry 5035/82608 7/10/12 KAC 

Carbon Disulfide <0.12 0.12 mg/kg dry 5035/82608 7/10112 KAC 

Carbon Tetrachloride <0.02 0.02 mg/kg dry 5035/82608 7/10112 KAC 

Ch1orobenzene <0.02 0.02 mglkg dry 5035/82608 7/10/12 KAC 

Dibromoch1oromethane <0.02 0.02 mglkg dry 5035/8260B 7/10/12 KAC 

Ch1oroethane <0.12 0.12 mglkg dry 5035/8260B 7/10/12 KAC 

Chloroform <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

Chloromethane <0.12 0.12 mg/kg dry 5035/8260B 7/10/12 KAC 

2-Chlorotoluene <0.02 0.02 mg/kg dry 5035/82608 7110/12 KAC 

4-Chlorotoluene <0.02 0.02 mglkg dry 5035/82608 7/10/12 KAC 

1 ,2-Dibromo-3-Chloropropane <0.05 0.05 mglkg dry 5035/82608 7/10/12 KAC 

1,2-Dibromoethane(ED8) <0.02 0.02 mglkg dry 5035/82608 7/10/12 KAC 

Dibromomethane <0.05 0.05 mg/kg dry 5035/82608 7/10/12 KAC 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 7/3112 

Work Order#: 1207-13571 

WATERS 

Sample# 001 
SAMPLE DESCRIPTION: PEl, PE3, PE4, P£5, PE6, PE7 LAB COMPOSITE 
SAMPLE TYPE: MULTI GRAB/COMPOSITE SAMPLE DATE/TIME: 7/02/2012-7/03/2012 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
I ,3-Dichlorobenzene <0.02 0.02 mglkg dry 5035/8260!3 7/10/12 KAC 

I ,2-Dichlorobenzene <0.02 002 mg/kg dry 5035/82608 7/10/12 KAC 

I ,4-Dichlorobenzene <0.02 0.02 mg/kg dry 5035/8260!3 7/10/12 KAC 

n-Propylbenzene <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

Dichlorodifluoromcthane <0.12 0.12 mg/kg dry 5035/8260B 7/10/12 KAC 

I, 1-Dichlorocthanc <0.02 0.02 mg/kg dry 5035/82608 7/10/12 KAC 

1,2-Dichloroethane <0.02 0.02 mg/kg dry 5035/82608 7/10/12 KAC 

I, 1-Dichloroethene <0.02 0.02 mg/kgdry 5035/8260B 7/10/12 KAC 

cis-! ,2-Dichloroethene <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

trans-1,2-Dichlorocthylene <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

I ,2-Dichloropropane <0.02 0.02 mglkg dry 5035/82608 7/10/12 KAC 

I ,3-Dichloropropane <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

2,2-Dichloropropane <0.02 0.02 mg/kg dry 5035/8260B 7110/12 KAC 

I, 1-Dichloropropene <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

cis-! ,3-Dichloropropenc <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

trans-1,3-Dichloropropylene <0.02 0.02 mglkgdry 5035/8260B 7/10/12 KAC 

Diethyl ether <0.12 0.12 mglkg dry 5035/8260B 7/10/12 KAC 

Diisopropyl Ether (DIPE) <0.12 0.12 mglkg dry 5035/8260B 7/10/12 KAC 

1,4-Dioxane <2.4 2.4 mglkg dry 5035/8260B 7/10/12 KAC 

Ethyl Tertiary Butyl Ether <0.12 0.12 mglkg dry 5035/8260B 7110/12 KAC 

Ethylbenzene <0.02 0.02 mglkg dry 5035/8260B 7110/12 KAC 

Hexachlorobutadiene <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

2-Hexanone <0.24 0.24 mglkg dry 5035/82608 7/10/12 KAC 

lsopropylbenzene <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

p-lsopropyltoluene <0.02 0.02 mg/kg dry 5035/82608 7/10/12 KAC 

2-Butanone(MEK) <0.24 0.24 mglkg dry 5035/8260B 7/10/12 KAC 

4-Methyl-2-pentanone(MIBK) <0.24 0.24 mglkg dry 5035/82608 7/10/12 KAC 

Methyl Tertiary Butyl Ether (MTBE) <0.02 0.02 mglkg dry 5035/8260B 7/10/12 KAC 

Methylene Chloride 0.06 0.02 mglkg dry 5035/8260B 7/10/12 KAC 

Naphthalene <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

I, I ,2-Trichloroethane <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

Styrene <0.02 0.02 mg/kg dry 5035/82608 7/10/12 KAC 

I, I, I ,2-Tetrachloroethane <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

I, 1,2,2-Tetrachloroethane <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

Tetrachloroethene <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

Tetrahydrofuran <0.24 0.24 mg/kg dry 5035/8260B 7/10/12 KAC 

Toluene <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 7/3!12 

Work Order#: 1207-13571 

WATERS 

Sample# 001 

SAMPLE DESCRIPTION: PEl, PE3, PE4, PES, PE6, PE7 LAB COMPOSITE 

SAMPLE TYPE: MULTI GRAB/COMPOSITE SAMPLE DATE/TIME: 7/02/2012-7/03/2012 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
1,2,4-Trichlorobenzene <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

1 ,2,3-Trichlorobenzene <0.02 0.02 mg!kg dry 5035/8260B 7/10/12 KAC 

1,1, 1-Trichloroethane <0.02 0.02 mg!kg dry 5035/8260B 7/10/12 KAC 

Trichloroethene <0.02 0.02 mg!kg dry 5035/8260B 7/10/12 KAC 

Trichlorofluoromethane <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

1,2,3-Trichloropropane <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

1 ,2,4-Trimethylbenzene <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

1 ,3,5-Trimethylbenzene <0.02 0.02 mg/kg dry 5035/8260B 7/10112 KAC 

Vinyl Chloride <0.02 0.02 mg!kg dry 5035/8260B 7110/12 KAC 

o-Xylene <0.02 0.02 mg/kg dry 5035/8260B 7/10/12 KAC 

m,p-Xylene <0.02 0.02 mg/kg dry 5035/8260B 7110/12 KAC 

Surrogates RANGE 5035/8260B 7/10/12 KAC 

Dibromofluoromethane 111 70-130% 5035/8260B 7/10/12 KAC 

Toluene-d8 104 70-130% 5035/8260B 7/10/12 KAC 

4-Bromofluorobenzene 108 70-130% 5035/8260B 7/10/12 KAC 

1 ,2 Dichloroethane-d4 104 70-130% 5035/8260B 7/10/12 KAC 

All QA/QC procedures required by the VPH Method were followed. 


All Performance/ Acceptance Standards for the required QA/QC procedures were achieved or otherwise stated. 


No significant modifications were made to the VPH Method. 


All QA/QC procedures required by the EPH Method were followed. 


All Performance/ Acceptance Standards for the required QA/QC procedures were achieved or otherwise stated. 


No significant modifications were made to the EPH Method. 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 7/3112 

Work Order #: 1207-13571 
WATERS 

Sa~le # 002 
SA PLE DESCRIPTION: PE2 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 7/03/2012@ 08:30 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 

VPH 

Unadjusted C5-C8 Aliphatics(FID) <2.8 2.8 mg/kg dry MADEP 7/6/12 EC 

Unadjusted C9-Cl2 Aliphatics (FID) <2.8 2.8 mg!kg dry MADEP 7/6/12 EC 

Methyl-tert-butylether <0.10 010 mg/kgdry MADEP 7/6/12 EC 

Benzene <0.29 0.29 mg/kg dry MADEP 7/6/12 EC 

Toluene <0.29 0.29 mg!kg dry MADEP 7/6112 EC 

Ethylbenzene <0.29 0.29 mg!kg dry MADEP 7/6/12 EC 

m,p-Xylene <0.29 0.29 mg!kg dry MADEP 7/6/12 EC 

a-Xylene <0.29 0.29 mg!kg dry MADEP 7/6112 EC 

Naphthalene <0.29 0.29 mg!kgdry MADEP 7/6/12 EC 

Adjusted C5-C8 Aliphatics(FID) <2.8 2.8 mg!kg dry MADEP 7/6112 EC 

Adjusted C9-Cl2 Aliphatics(FID) <2.8 2.8 mg!kg dry MADEP 7/6112 EC 

C9-Cl0 Aromatics(PID) <2.8 2.8 mg!kg dry MADEP 7/6/12 EC 

Moisture 9 % SM2540 G. 7/6112 RJL 

Surrogate RANGE 7/6112 EC 

2,5-Dibromotoluene(PID) 109 70-130% MADEP 7/6112 EC 

2,5-Dibromotoluene(FID) 115 70-130% MADEP 7/6112 EC 

EPHIPAH 

C9-Cl8 Aliphatics <22 22 mg/kg dry MADEP 7/ll/12 JEB 

Cl9-C36 Aliphatics <22 22 mg/kgdry MADEP 7/11112 JEB 

Cll-C22 Aromatics <22 22 mg/kg dry MADEP 7/11/12 JEB 

Target PAH Analytes 7/11112 JEB 

Naphthalene <0.4 0.4 mg/kg dry MADEP 7/11112 JEB 

2-Methylnaphthalene <0.4 0.4 mg/kg dry MADEP 7/ll/12 JEB 

Acenaphthylene <0.4 0.4 mg/kgdry MADEP 7/11112 JEB 

Acenaphthene <0.4 0.4 mg/kg dry MADEP 7/11/12 JEB 

Fluorene <0.4 0.4 mg!kg dry MADEP 7/11112 JEB 

Phenanthrene <0.4 0.4 mg!kg dry MADEP 7/11112 JEB 

Anthracene <0.4 0.4 mg!kg dry MADEP 7/11112 JEB 

Fluoranthene 1.5 0.4 mg!kg dry MADEP 7/11112 JEB 

Pyrenc 1.1 0.4 mg!kg dry MADEP 7/11112 JEB 

Benzo(a)anthracene 0.6 0.4 mg!kg dry MADEP 7/11112 JEB 

Chrysene 0.8 0.4 mg!kgdry MADEP 7/11112 JEB 

Benzo(b )fluoranthene 0.7 0.4 mg!kgdry MADEP 7/11112 JEB 

Benzo(k)fluoranthcne 0.8 0.4 mg/kg dry MADEP 7/11112 JEB 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 7/3112 

Work Order#: 1207-13571 
WATERS 

Sample# 002 
SAMPLE DESCRIPTION: PE2 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 7/03/2012@ 08:30 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
Bcnzo(a)pyrene 0.8 0.4 mg/kg dry MADEP 7/11/12 JEB 

lndeno( 1 ,2,3-cd)pyrene <0.4 0.4 mg/kg dry MADEP 7/11/12 JEB 

Dibenzo(a,h)anthracene <0.4 0.4 mg/kg dry MADEP 7/11112 JEB 

Benzo(g,h,i)pery1ene 0.5 0.4 mg/kg dry MADEP 7111112 JEB 

Moisture 9 % SM2540 G. 7/6112 RJL 

Extraction Surrogates RANGE 7111112 JEB 

Chloro-octadecane 68 40-140% MADEP 7/11112 JEB 

Ortho-terphenyl 68 40-140% MADEP 7/11112 JEB 

Fractionation Surrogates RANGE 7/11/12 JEB 

2-F1uorobipheny1 80 40-140% MADEP 7/11112 JEB 

2-Bromonaphthalene 75 40-140% MADEP 7111112 JEB 

Extraction date Extracted MADEP 7/9/12 KF 

Volatile Organic Compounds 

Acetone <0.25 0.25 mg/kg dry 5035/8260B 7/11112 KAC 

Tertiary Amyl Methyl Ether <0.13 0.13 mg/kg dry 5035/8260B 7/11112 KAC 

Benzene <0.03 0.03 mg/kg dry 5035/8260B 7/11112 KAC 

Bromo benzene <0.03 0.03 mg/kg dry 5035/8260B 7/11/12 KAC 

Bromochloromethane <0.03 0.03 mglkg dry 5035/8260B 7/11112 KAC 

Bromodichloromethane <0.03 0.03 mg/kg dry 5035/8260B 7/11112 KAC 

Bromoform <0.03 0.03 mg!kgdry 5035/8260B 7/11112 KAC 

Bromomethane <0.13 0.13 mglkg dry 5035/8260B 7/11112 KAC 

Sec-butyl benzene <0.03 0.03 mg/kg dry 5035/8260B 7/11112 KAC 

n-Butylbenzene <0.03 0.03 mglkg dry 5035/8260B 7111112 KAC 

tert-Butylbenzene <0.03 0.03 mg/kg dry 5035/8260B 7/11112 KAC 

Carbon Disulfide <0.13 0.13 mg/kg dry 5035/8260B 7/11112 KAC 

Carbon Tetrachloride <0.03 003 mglkgdry 5035/8260B 7/11112 KAC 

Chlorobenzene <0.03 0.03 mglkg dry 5035/8260B 7/11112 KAC 

Dibromochloromethane <0.03 0.03 mg/kg dry 5035/8260B 7/11112 KAC 

Chloroethane <0.13 0.13 mglkg dry 5035/8260B 7/11/12 KAC 

Chloroform <0.03 0.03 mglkg dry 5035/8260B 7/11112 KAC 

Chloromethane <0.13 0.13 mglkg dry 5035/8260B 7/11112 KAC 

2-Chlorotoluene <0.03 0.03 mglkg dry 5035/8260B 7/11/12 KAC 

4-Chlorotoluene <0.03 0.03 mglkg dry 5035/8260B 7111112 KAC 

1 ,2-Dibromo-3-Chloropropane <0.05 0.05 mg/kg dry 5035/8260B 7/11112 KAC 

1 ,2-Dibromoethane(EDB) <0.03 0.03 mglkg dry 5035/8260B 7/11/12 KAC 

Dibromomethane <0.05 0.05 mglkgdry 5035/8260B 7/11/12 KAC 



Page 8 of29 

R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 7/3/12 

Work Order#: 1207-13571 
WATERS 

Sample# 002 
SAMPLE DESCRIPTION: PE2 
SAMPLE TYPE: GRAB SAMPLE DA TEffiME: 7/03/2012@ 08:30 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
1 ,3-Dichlorobenzene <0.03 0.03 mg/kgdry 5035/8260B 7/ll/12 KAC 

1,2-Dichlorobenzene <0.03 0.03 mg/kg dry 5035/8260B 7/ll/12 KAC 

I ,4-Dichlorobcnzene <0.03 0.03 mg/kg dry 5035/8260B 7111112 KAC 

n-Propylbenzenc <0.03 0.03 mg/kg dry 5035/8260B 7111112 KAC 

Dichlorodifluoromethane <0.13 0.13 mg!kg dry 5035/8260B 7/11112 KAC 

1, 1-Dichloroethane <0.03 0.03 mg!kg dry 5035/8260B 7/11/12 KAC 

1 ,2-Dichlorocthane <0.03 0.03 mg!kg dry 5035/8260B 7/ll/12 KAC 

1, 1-Dichloroethenc <0.03 0.03 mg/kg dry 5035/8260B 7/ll/12 KAC 

cis-! ,2-Dichloroethenc <0.03 0.03 mg/kg dry 5035/8260B 7/11/12 KAC 

trans-1,2-Dichloroethylene <0.03 0.03 mg/kg dry 5035/8260B 7/11/12 KAC 

1 ,2-Dichloropropane <0.03 0.03 mg/kg dry 5035/8260B 7111112 KAC 

1,3 -Dichloropropane <0.03 0.03 mg/kg dry 5035/8260B 7/11/12 KAC 

2,2-Dichloropropane <0.03 0.03 mg/kg dry 5035/8260B 7/11112 KAC 

1,1-Dichloropropene <0.03 0.03 mg!kg dry 5035/8260B 7/11/12 KAC 

cis-! ,3-Dichloropropene <0.03 0.03 mg/kg dry 5035/8260B 7/11112 KAC 

trans-! ,3-Dichloropropylene <0.03 0.03 mg/kgdry 5035/8260B 7111/12 KAC 

Diethyl ether <0.13 0.13 mg/kg dry 5035/8260B 7111112 KAC 

Diisopropyl Ether (DIPE) <0.13 0.13 mg!kg dry 5035/8260B 7/11/12 KAC 

1 ,4-Dioxane <2.5 2.5 mg!kg dry 5035/8260B 7/10/12 KAC 

Ethyl Tertiary Butyl Ether <0.13 0.13 mg!kg dry 5035/8260B 7/11/12 KAC 

Ethylbenzene <0.03 0.03 mg/kg dry 5035/8260B 7/11/12 KAC 

Hexachlorobutadiene <0.03 0.03 mg!kg dry 5035/8260B 7/11112 KAC 

2-Hexanone <0.25 0.25 mg!kgdry 5035/8260B 7/ll/12 KAC 

Isopropylbenzene <0.03 0.03 mg!kg dry 5035/8260B 7/11/12 KAC 

p-lsopropyltoluene <0.03 0.03 mg!kg dry 5035/8260B 7/11/12 KAC 

2-Butanone(MEK) <0.25 0.25 mg!kg dry 5035/8260B 7/11/12 KAC 

4-Methyl-2-pentanone(MIBK) <0.25 0.25 mg!kg dry 5035/8260B 7/ll/12 KAC 

Methyl Tertiary Butyl Ether (MTBE) <0.03 0.03 mg!kgdry 5035/8260B 7/ll/12 KAC 

Methylene Chloride 0.06 0.03 mg!kgdry 5035/8260B 7111112 KAC 

Naphthalene <0.03 0.03 mg!kg dry 5035/8260B 7/11112 KAC 

1, I ,2-Trichloroethane <0.03 0.03 mg/kg dry 5035/8260B 7/11112 KAC 

Styrene <0.03 0.03 mg/kg dry 5035/8260B 7/ll/12 KAC 

1,1, 1,2-Tetrachloroethane <0.03 0.03 mg!kgdry 5035/8260B 7/ll/12 KAC 

1,1 ,2,2-Tetrachloroethane <0.03 0.03 mg!kg dry 5035/8260B 7/ll/12 KAC 

Tetrachloroethene <0.03 0.03 mg!kg dry 5035/8260B 7/11/12 KAC 

Tetrahydrofuran <0.25 0.25 mg/kg dry 5035/8260B 7/11/12 KAC 

Toluene <0.03 0.03 mg!kgdry 5035/8260B 7/11112 KAC 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 7/3/12 

Work Order#: 1207-13571 

WATERS 

Sample# 002 
SAMPLE DESCRIPTION: 
SAMPLE TYPE: GRAB 

PE2 
SAMPLE DATE/TIME: 7/03/2012@ 08:30 

PARAMETER 
SAMPLE 
RESULTS 

DET. 
LIMIT UNITS METHOD 

DATE 
ANALYZED ANALYST 

I ,2, 4-Trich1orobenzene 

1 ,2,3-Trichlorobenzene 

1, I, 1-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

I ,2,3-Trichloropropane 

1 ,2, 4-Trimethylbenzene 

I ,3,5-Trimethylbenzene 

Vinyl Chloride 

o-Xylene 

m,p-Xylcne 

Surrogates 

Dibromotluoromethane 

Tolucne-d8 

4-8romotluorobenzene 

1,2 Dichloroethane-d4 

<0.03 

<0.03 

<0.03 

<0.03 

<0.03 

<0.03 

<0.03 

<0.03 

<0.03 

<0.03 

<0.03 

110 

104 

107 

103 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

RANGE 

70-130% 

70-130% 

70-130% 

70-130% 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

7/11112 

7111/12 

7/11112 

7/11/12 

7/11112 

7/11/12 

7111/12 

7111/12 

7111/12 

7/11/12 

7111/12 

7/10/12 

7/11/12 

7/11/12 

7/11/12 

7/11/12 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

All QA/QC procedures required by the VPH Method were followed. 

All Performance/Acceptance Standards for the required QA/QC procedures were achieved or otherwise stated. 

No significant modifications were made to the VPH Method. 

All QA/QC procedures required by the EPH Method were followed. 

All Performance/Acceptance Standards for the required QA/QC procedures were achieved or otherwise stated. 

No significant modifications were made to the EPH Method. 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 7/3112 

Work Order#: 1207-13571 
WATERS 

Sample# 003 
SAMPLE DESCRIPTION: PILE 
SAMPLE TYPE: COMPOSITE SAMPLE DATE/TIME: 7/03/2012 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
pH 7.7 su SW-846 9045C 7/5/12 PTT 

Specific conductance 4.6 1.0 uMHOS/CM SM2510 B 7110112 JMM 

Flashpoint >200 80 deg F SW846 1010 7/6/12 RLL 

Reactivity CN & S Soils 

Sulfide reactivity <2.5 2.5 mglkg SW-846 7_3_4 7/10112 ML 

Cyanide Reactivity <0.10 0.10 mg/kg SW-846 7.3.3 7/10/12 ML 

TPH 

TPHGC/FID <10 10 mglkgdry SW846 8100M 7112/12 TCL 

Moisture 3 % SM2540 G. 7/6/12 RJL 

PCB 

Aroclor-1016 <0.1 0.1 mg/kg dry SW-846 8082 7111112 JEB 

Aroclor -1221 <0.1 0.1 mg/kg dry SW-846 8082 7/11112 JEB 

Aroclor-1232 <0.1 0.1 mg/kg dry SW-846 8082 7111112 JEB 

Aroclor-1242 <0.1 0.1 mglkg dry SW-846 8082 7111112 JEB 

Aroclor-1248 <0.1 0.1 mg/kg dry SW-846 8082 7/11112 JEB 

Aroclor-1254 <0.1 0.1 mg/kg dry SW-846 8082 7/11112 JEB 

Aroclor-1260 <0.1 0.1 mg/kg dry SW-846 8082 7/11112 JEB 

Aroclor-1262 <0.1 0.1 mg/kg dry SW-846 8082 7111112 JEB 

Aroclor-1268 <0.1 0.1 mglkg dry SW-846 8082 7111112 JEB 

Surrogate RANGE SW-846 8082 7111112 JEB 

Tetrachloro-m-xylene (TCMX) 70 30-150% SW-846 8082 7/11112 JEB 

Decachlorobiphenyl 81 30-150% SW-846 8082 7/11112 JEB 

Extraction date Extracted SW846 3546 7/10/12 RJL 

Volatile Organic Compounds 

Acetone <0.29 0.29 mglkgdry 5035/8260B 7111/12 KAC 

Tertiary Amyl Methyl Ether <0.15 0.15 mg/kg dry 5035/8260B 7/11/12 KAC 

Benzene <0.03 0.03 mg/kg dry 5035/8260B 7/11112 KAC 

Bromobenzene <0.03 0.03 mg/kg dry 5035/8260B 7/11112 KAC 

Bromochloromethane <0.03 0.03 mglkg dry 5035/8260B 7/11112 KAC 

Bromodichloromethane <0_03 003 mglkg dry 5035/8260B 7111/12 KAC 

Bromoform <0.03 0.03 mg/kg dry 5035/8260B 7/11112 KAC 

Bromomethane <0.15 0.15 mglkg dry 5035/8260B 7/11/12 KAC 

Scc-butylbcnzene <0.03 0.03 mglkgdry 5035/8260B 7/11112 KAC 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 7/3/12 

Work Order#: 1207-13571 

WATERS 

Sample# 003 
SAMPLE DESCRIPTION: PILE 
SAMPLE TYPE: COMPOSITE SAMPLE DATE/TIME: 7/03/2012 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
n-8utylbenzene <0.03 003 mglkg dry 5035/82608 7/11112 KAC 

tert-8utylbenzene <0.03 0.03 mg/kg dry 5035/82608 7/11112 KAC 

Carbon Disulfide <0.15 0.15 mg/kg dry 5035/82608 7/11/12 KAC 

Carbon Tetrachloride <0.03 0.03 mglkg dry 5035/82608 7/11112 KAC 

Chlorobenzene <0.03 0.03 mg/kg dry 5035/82608 7/11112 KAC 

Dibromochloromethanc <0.03 0.03 mglkg dry 5035/82608 7111112 KAC 

Chloroethane <0.15 0.15 mglkg dry 5035/82608 7/11112 KAC 

Chlorofonn <0.03 0.03 mg/kg dry 5035/82608 7/11/12 KAC 

Chloromethane <0.15 0.15 mg/kg dry 5035/82608 7/11112 KAC 

2-Chlorotolucne <0.03 0.03 mg/kg dry 5035/82608 7/11112 KAC 

4-Chlorotoluene <0.03 0.03 mg/kg dry 5035/82608 7111112 KAC 

1,2-Dibromo-3-Chloropropane <0.06 0.06 mg/kg dry 5035/82608 7/ll/12 KAC 

1,2-Dibromoethane(ED8) <0.03 0.03 mg/kg dry 5035/82608 7/11/12 KAC 

Di bromomethane <0.06 0.06 mglkg dry 5035/82608 7/11112 KAC 

I ,3 -Dichlorobenzene <0.03 0.03 mglkg dry 5035/82608 7/11112 KAC 

1,2-Dichlorobenzene <0.03 0.03 mglkgdry 5035/82608 7/11112 KAC 

1,4-Dich1orobenzene <0.03 0.03 mg/kg dry 5035/82608 7/11112 KAC 

n-Propylbenzene <0.03 0.03 mg/kg dry 5035/82608 7/11112 KAC 

Dich1orodifluoromethane <0.15 0.15 mglkg dry 5035/82608 7/11112 KAC 

I, l-Dich1oroethane <0.03 0.03 mglkg dry 5035/82608 7/11112 KAC 

1,2-Dichloroethane <0.03 0.03 mglkg dry 5035/82608 7/11112 KAC 

1, 1-Dichloroethene <0.03 0.03 mg/kg dry 5035/82608 7111112 KAC 

cis-! ,2-Dichloroethene <0.03 0.03 mglkg dry 5035/82608 7/11/12 KAC 

trans-1,2-Dichloroethylene <0.03 0.03 mglkg dry 5035/82608 7/11/12 KAC 

1,2-Dichloropropane <0.03 0.03 mg/kg dry 5035/82608 7/11/12 KAC 

1 ,3-Dichloropropane <0.03 0.03 mg/kg dry 5035/82608 7111112 KAC 

2,2-Dichloropropane <0.03 0.03 mglkg dry 5035/82608 7/11112 KAC 

I, 1-Dichloropropene <0.03 0.03 mglkg dry 5035/82608 7/11112 KAC 

cis-! ,3-Dichloropropenc <0.03 0.03 mglkg dry 5035/82608 7/11112 KAC 

trans-! ,3-Dichloropropylene <0.03 0.03 mglkgdry 5035/82608 7/11112 KAC 

Diethyl ether <0.15 0.15 mglkg dry 5035/82608 7111112 KAC 

Diisopropyl Ether (DIPE) <0.15 0.15 mglkg dry 5035/82608 7/11112 KAC 

1,4-Dioxanc <2.9 2.9 mglkg dry 5035/82608 7/10/12 KAC 

Ethyl Tertiary Butyl Ether <0.15 0.15 mglkg dry 5035/82608 7/11112 KAC 

Ethylbenzene <0.03 0.03 mg/kg dry 5035/82608 7/11112 KAC 

Hexachlorobutadiene <0.03 0.03 mg/kg dry 5035/82608 7/11/12 KAC 

2-1-!cxanone <0.29 0.29 mglkg dry 5035/82608 7/11112 KAC 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 7/3112 

Work Order#: 1207-13571 
WATERS 

Sa'M'le # 003 
SA PLE DESCRIPTION: PILE 
SAMPLE TYPE: COMPOSITE SAMPLE DATE/TIME: 7/03/2012 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
Isopropylbenzene <0.03 0.03 mg/kg dry 5035/8260B 7/11112 KAC 

p-Isopropyltoluene <0.03 0.03 mg/kg dry 5035/8260B 7/11112 KAC 

2-Butanone(MEK) <0.29 0.29 mg/kg dry 5035/8260B 7/11112 KAC 

4-Methyl-2-pentanone(MIBK) <0.29 0.29 mglkg dry 5035/8260B 7/11/12 KAC 

Methyl Tertiary Butyl Ether (MTBE) <0.03 0.03 mglkg dry 5035/8260B 7/11/12 KAC 

Methylene Chloride 0.05 0.03 mglkg dry 5035/8260B 7/11/12 KAC 

Naphthalene <0.03 0.03 mg/kg dry 5035/8260B 7/11112 KAC 

1,1,2-Trichloroethane <0.03 0.03 mg/kg dry 5035/8260B 7/11112 KAC 

Styrene <0.03 0.03 mg/kg dry 5035/8260B 7/11112 KAC 

1,1,1,2-Tetrachloroethane <0.03 0.03 mglkg dry 5035/8260B 7/11/12 KAC 

1,1,2,2-Tetrachloroethane <0.03 0.03 mglkg dry 5035/8260B 7/11112 KAC 

Tetrachloroethene <0.03 0.03 mg/kg dry 5035/8260B 7/11112 KAC 

Tetrahydrofuran <0.29 0.29 mg/kg dry 5035/8260B 7/11112 KAC 

Toluene <0.03 003 mg/kg dry 5035/8260B 7/11/12 KAC 

1,2,4-Trichlorobenzene <0.03 0.03 mg/kg dry 5035/82608 7/11/12 KAC 

I ,2,3-Trichlorobenzene <0.03 0.03 mglkg dry 5035/8260B 7/11/12 KAC 

1,1,1-Trichloroethane <0.03 0.03 mglkg dry 5035/8260B 7/11/12 KAC 

Trichloroethene <0.03 0.03 mg/kg dry 5035/8260B 7/11/12 KAC 

Trichlorofluoromethane <0.03 0.03 mg/kg dry 5035/8260B 7/11/12 KAC 

1,2,3-Trichloropropane <0.03 0.03 mglkg dry 5035/8260B 7/11/12 KAC 

1,2,4-Trimethylbenzene <0.03 0.03 mglkgdry 5035/8260B 7/11/12 KAC 

1,3,5-Trimethylbenzene <0.03 0.03 mglkg dry 5035/8260B 7/11/12 KAC 

Vinyl Chloride <0.03 0.03 mglkg dry 5035/8260B 7/11/12 KAC 

o-Xylene <0.03 0.03 mg/kg dry 5035/82608 7/11112 KAC 

m,p-Xylcne <0.03 0.03 mglkgdry 5035/8260B 7/11112 KAC 

Surrogates RANGE 5035/8260B 7/10/12 KAC 

Oibromofluoromethane Ill 70-130% 5035/8260B 7/11/12 KAC 

Toluene-d8 104 70-130% 5035/82608 7/11112 KAC 

4-Bromofluorobenzene 107 70-130% 5035/82608 7/11/12 KAC 

1,2 Oichloroethane-d4 101 70-130% 5035/8260B 7/11/12 KAC 

Semi-Volatile Organic Comp. 

Acenaphthene <0.34 0.34 mg/kg dry SW-846 82700 7/11/12 TCL 

Acenaphthylene <0.34 0.34 mglkg dry SW-846 82700 7/11112 TCL 

Anthracene <0.34 0.34 mglkg dry SW-846 82700 7/11112 TCL 

Benzidine <0.34 0.34 mg/kg dry SW-846 82700 7/11112 TCL 

Benzo(a)anthracene <0.34 0.34 mg/kg dry SW-846 82700 7/11/12 TCL 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 7/3/12 

Work Order#: 1207-13571 

WATERS 

Sample# 003 
SAMPLE DESCRIPTION: PILE 
SAMPLE TYPE: COMPOSITE SAMPLE DATE/TIME: 7/03/2012 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
Benzo(b )fluoranthene <0.34 0.34 mglkg dry SW-846 8270D 7/11112 TCL 

Benzo(k)fluoranthene <0.34 0.34 mglkg dry SW-846 8270D 7/11/12 TCL 

Benzo(g,h,i)perylene <0.34 0.34 mg/kg dry SW-846 8270D 7/11112 TCL 

Benzo(a)pyrene <0.34 0.34 mg/kg dry SW-846 8270D 7/11/12 TCL 

Bis(2-chlorocthyl)ether <0.34 0.34 mglkg dry SW-846 8270D 7111112 TCL 

Bis(2-Chloroethoxy)methane <0.34 0.34 mglkgdry SW-846 8270D 7111112 TCL 

Bis(2-Chloroisopropyl)Ether <0.34 0.34 mglkg dry SW-846 8270D 7/11112 TCL 

Bis(2-ethylhexyl)phthalate <0.34 0.34 mg/kg dry SW-846 8270D 7/11112 TCL 

4-Bromophenyl phenyl ether <0.34 0.34 mg/kg dry SW-846 8270D 7/11112 TCL 

Butylbenzyl phthalate <0.34 0.34 mg/kg dry SW-846 8270D 7/11112 TCL 

2-Chloronaphthalene <0.34 0.34 mglkg dry SW-846 8270D 7/11/12 TCL 

4-Chlorophenyl phenyl ether <0.34 0.34 mglkg dry SW-846 8270D 7/11112 TCL 

Chrysenc <0.34 0.34 mg/kg dry SW-846 8270D 7/11112 TCL 

Dibenzo(a,h)anthracene <0.34 0.34 mg/kg dry SW-846 8270D 7/11112 TCL 

Di-n-butyl phthalate <0.34 0.34 mglkg dry SW-846 8270D 7111112 TCL 

I ,2-Dichlorobenzene <0.34 0.34 mglkgdry SW-846 8270D 7111112 TCL 

1 ,3-Dichlorobenzene <0.34 0.34 mglkgdry SW-846 8270D 7111112 TCL 

I ,4-Dichlorobenzene <0.34 0.34 mg/kg dry SW-846 8270D 7/11/12 TCL 

3,3'-Dichlorobenzidine <0.34 0.34 mglkg dry SW-846 8270D 7/11/12 TCL 

Dicthyl phthalate <0.34 0.34 mglkg dry SW-846 8270D 7/11/12 TCL 

Dimethyl phthalate <0.34 0.34 mglkg dry SW-846 8270D 7111112 TCL 

2,4-Dinitrotoluene <0.34 0.34 mglkg dry SW-846 8270D 7111112 TCL 

2,6-Dinitrotoluene <0.34 0.34 mglkg dry SW-846 8270D 7/11112 TCL 

Di-n-octyl phthalate <0.34 0.34 mg/kg dry SW-846 8270D 7/11112 TCL 

1 ,2-Diphenylhydrazine <0.34 0.34 mg/kg dry SW-846 8270D 7/11112 TCL 

F1uoranthene <0.34 0.34 mglkg dry SW-846 8270D 7111112 TCL 

Fluorene <0.34 0.34 mglkg dry SW-846 8270D 7111112 TCL 

Hexachlorobenzene <0.34 0.34 mg/kg dry SW-846 8270D 7/11112 TCL 

Hexachlorobutadiene <0.34 0.34 mg/kg dry SW-846 8270D 7/11112 TCL 

Hexachlorocyclopentadiene <0.34 0.34 mglkgdry SW-846 8270D 7/11/12 TCL 

Hexachloroethane <0.34 0.34 mglkg dry SW-846 8270D 7111/12 TCL 

1ndeno( 1 ,2,3-cd)pyrene <0.34 0.34 mglkg dry SW-846 8270D 7111112 TCL 

lsophorone <0.34 0.34 mglkg dry SW-846 8270D 7/11112 TCL 

2-Methylnaphthalene <0.34 0.34 mglkg dry SW-846 8270D 7/11112 TCL 

Naphthalene <0.34 0.34 mglkg dry SW-846 8270D 7/11/12 TCL 

Nitrobenzene <0.34 0.34 mg/kg dry SW-846 8270D 7111112 TCL 

N-nitrosodimethylamine <0.34 0.34 mglkg dry SW-846 8270D 7/11/12 TCL 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 7/3/12 

Work Order#: 1207-13571 
WATERS 

Sample# 003 
SAMPLE DESCRIPTION: PILE 
SAMPLE TYPE: COMPOSITE SAMPLE DATE/TIME: 7/03/2012 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
N-nitrosodiphenylamine <0.34 0.34 mg/kg dry SW-846 8270D 7/11/12 TCL 

N-nitrosodi-n-propylamine <0.34 0.34 mg/kg dry SW-846 8270D 7/11/12 TCL 

Phenanthrene <0.34 0.34 mg!kg dry SW-846 8270D 7/11/12 TCL 

Pyrene <0.34 0.34 mg!kg dry SW-846 8270D 7/ll/12 TCL 

1 ,2, 4-Trichlorobenzene <0.34 0.34 mg/kg dry SW-846 8270D 7/11/12 TCL 

4-Chloro-3-methylphenol <0.34 0.34 mg/kg dry SW-846 8270D 7/11/12 TCL 

2-Chlorophenol <0.34 0.34 mg/kg dry SW-846 8270D 7/11112 TCL 

2, 4-Dichlorophenol <0.34 0.34 mg!kg dry SW-846 8270D 7/11112 TCL 

2,4-Dimethylphenol <0.34 0.34 mg!kg dry SW-846 8270D 7/11112 TCL 

2-Methyl-4,6-dinitrophenol <0.34 0.34 mg!kg dry SW-846 8270D 7/11112 TCL 

2,4-Dinitrophenol <0.34 0.34 mg/kg dry SW-846 8270D 7/11112 TCL 

2-Nitrophenol <0.34 0.34 mg/kg dry SW-846 8270D 7/11112 TCL 

4-Nitrophenol <0.34 0.34 mg/kg dry SW-846 8270D 7/11112 TCL 

Pentachlorophenol <0.34 0.34 mg/kg dry SW-846 8270D 7/11112 TCL 

Phenol <0.34 0.34 mg!kg dry SW-846 8270D 7/11112 TCL 

2,4,5-Trichlorophenol <0.34 0.34 mg/kg dry SW-846 8270D 7/11/12 TCL 

2,4,6-Trichlorophcnol <0.34 0.34 mg/kg dry SW-846 8270D 7/11112 TCL 

4-Chloroanilinc <0.34 0.34 mg/kg dry SW-846 8270D 7/11112 TCL 

Dibenzofuran <0.34 0.34 mg!kg dry SW-846 8270D 7/11112 TCL 

2-Methyl Phenol <0.34 0.34 mg!kgdry SW-846 8270D 7/11112 TCL 

3 & 4-Methylphenols <0.34 0.34 mg!kg dry SW-846 8270D 7/11/12 TCL 

Aniline <0.34 0.34 mg/kg dry SW-846 8270D 7/11112 TCL 

Acetophenone <0.34 0.34 mg!kg dry SW-846 8270D 7/11112 TCL 

Azobcnzcne <0.34 0.34 mg!kg dry SW-846 8270D 7/11/12 TCL 

Surrogates RANGE SW-846 8270D 7/11112 TCL 

Phcnol-d5 88 30-130% SW-846 8270D 7/11/12 TCL 

2-Fluorophenol 70 30-130% SW-846 8270D 7/11/12 TCL 

2,4,6-Tribromophenol 76 30-130% SW-846 8270D 7/11/12 TCL 

N itrobenzene-d5 66 30-130% SW-846 8270D 7/11/12 TCL 

2-Fluorobiphenyl 70 30-130% SW-846 8270D 7111/12 TCL 

P-Terphenyl-d 14 120 30-130% SW-846 8270D 7/11/12 TCL 

Extraction date Extracted SW846 3546 7/10/12 RJL 

Total Metals 

Arsenic <2.6 2.6 mg!kg dry SW-846 6010 7/9/12 JEH 

Cadmium <0.26 0.26 mg/kg dry SW-846 6010 7/9/12 JEH 

Chromium 4.1 1.6 mg/kg dry SW-846 6010 7/9112 JEH 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 7/3/12 

Work Order#: 1207-13571 

WATERS 

Sample# 003 
SAMPLE DESCRIPTION: PILE 
SAMPLE TYPE: COMPOSITE SAMPLE DATE/TIME: 7/03/2012 

PARAMETER 
SAMPLE 
RESULTS 

DET. 
LIMIT UNITS METHOD 

DATE 
ANALYZED ANALYST 

Lead 

Mercury 

4.0 

<0.099 

2.1 

0.099 

mg/kg dry 

mg/kg dry 

SW-846 6010 

SW-846 7471A 

7/9/12 

7/10/12 

JEH 

PJC 



Page 16 of29 

Customer Name : Capaccio Environmental Eng. 

W.O. Number 1207-13571 
~f ....•. &COoco: 

M~s~D,EP.·AnalyticafPtotocol·Certification F!lrm ·.> 

Laboratory Name: R.I. Analytical Laboratories Work Order No: 1207-13571 

ProJect I Locatwn: WATERS RTN 

This Form provides certifications for the following data set: list Laboratory Sample ID Number(s): 

1207-13571-001 through 1207-13571-003 

Matrices: 0 Groundwater/Surface Water ~ Soil I Sediment 0 Drinking Water 0 Air 0 Other 

Affirmative responses to Questions A through Fare required for "Presumptive Certainty" 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? 

B 
Were the analytical methods(s) and all associated QC requirements specified in the selected CAM protocol(s) followed? 

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? 

D 
Does the laboratory report comply with all the reporting requirements specified in CAM VII A, "Quality Assurance and Quality Control 
Guidelines for the Aquisition and Reporting of Analytical Data"? 

E 
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 T0-15 Methods only: Was the complete analyte list reported for each method? 

F 
Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated in a laboratory narrative 
(including all "No" responses to Questions A through E)? 

l!(Yes D No 

)('Yes D No 

)(Yes D No 

Ji'(Yes D No 

){"Yes D No 

DYes D No 

)(Yes D No 

Responses to Questtons G,H and I below are reqwred for "Presumpttve Certamty" status 

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocol(s)? ){Yes D No 1 

Data User Note: Data that achieve "Presumptive Certainty"' status may not necessarily meet the data usability and representativeness requirements described in 

Were results reported for the complete analyte list specified in the selected CAM protocol(s)? 

310 CMR 40. 1056 2 k and WSC-07-350. 

DYes )i(No 
1 

DYes )!(No 1 

1 All negative responses must be addressed in an attached laboratory narrative. 

I, the undersigned, attest under the pains and penalties ofperjury that, based upon my personal inquiry of those 
responsible for obtaining the inforf!P1ion, the material contained in this analytical report is, to the best of my knowledge 

and belief, is accurate and co t . 

Signature Position: QAIQC Director 

Printed Name: Date: 
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QA/QC Report 

Client: Capaccio Environmental Eng. 

wo #: 1207-13571 

Date: 7/12/2012 
-Method Blanks Results-

Parameter Units Results Date Analyzed 

PCB (Soil) 

Aroclor-1 016 mg/kg dry <0.1 7111/2012 

Aroclor-1221 mg/kg dry <0.1 7/11/2012 

Aroclor-1232 mg/kg dry <0.1 7/11/2012 

Aroclor-1242 mg/kg dry <0.1 7/11/2012 

Aroclor-1248 mg/kg dry <0.1 711112012 

Aroclor-1254 mg/kgdry <0.1 7/11/2012 

Aroclor -1262 mglkg dry <0.1 7/11/2012 

Aroclor-1268 mg/kg dry <0.1 7/1112012 

Aroclor-1260 mg/kg dry <0.1 7/1112012 

Surrogate RANGE 7/1112012 

Tctrachloro-m-xylene (TCMX) 30-150% 69 7/11/2012 

Decachlorobiphenyl 30-150% 77 7/1112012 

Total Petroleum Hydrocarbons by Method 8100 (Soil) 

TPII GC/FID mg/kg dry <10 7/12/2012 

Extractable Petroleum Hydrocarbons with PAH (Soil) 

C9-C18 Aliphatics mg/kg dry <20 7/11/2012 

C 19-C36 Aliphatics mg/kg dry <20 7/1112012 

Cl1-C22 Aromatics mg/kg dry <20 7/ll/2012 

Target PAH Analytes 7/1112012 

Naphthalene mg/kg dry <0.4 711112012 

2-Methylnaphthalenc mg/kgdry <0.4 7/1112012 

Acenaphthylene mg/kg dry <0.4 7/1112012 

Accnaphthene mglkg dry <0.4 7/ll/2012 

Fluorene mg/kg dry <0.4 7/1112012 

Phenanthrene mg/kg dry <0.4 7/1112012 

Anthracene mglkg dry <0.4 7/ll/2012 

Fluoranthene mglkg dry <0.4 7/ll/2012 

Pyrene mglkgdry <0.4 7/ll/2012 

13enzo(a)anthracene mg/kg dry <0.4 7/1112012 

Chrysene mg/kg dry <0.4 711112012 

Benzo(b )Jluoranthene mg/kg dry <0.4 7/1112012 

Benzo(k)Jluoranthene mg/kg dry <0.4 7/ll/2012 

Benzo(a)pyrene mg/kg dry <0.4 7/ll/2012 

Indeno(l ,2,3-cd)pyrene mglkg dry <0.4 7/11/2012 

Dibenzo( a,h )anthracene mg/kg dry <0.4 7/11/2012 
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QA/QC Report 

Client: Capaccio Environmental Eng. 

wo #: 1207-13571 

Date: 7112/2012 
-Method Blanks Results-

Parameter Units Results Date Analyzed 

Extractable Petroleum Hydrocarbons with PAH (Soil) (cont'd) 

Bcnzo(g,h,i)pcrylcnc 

Extraction Surrogates 
Chloro-octadecane 


Ortho-tcrphcnyl 


Fractionation Surrogates 
2-Fluorobiphenyl 


2-Bromonaphthalene 


Volatile Petroleum Hydrocarbons (Soil) 

Unadj C5-C8 Aliphatics(FID) 


Unadj C9-C12 Aliphatic(FID) 


Methy1-tert-butylethcr 


Benzene 


Toluene 


Ethyl benzene 


m,p-Xylene 


o-Xylene 


Naphthalene 


Adj C5-C8 Aliphatics(FJD) 


Adj C9-CI2 Aliphatics(FID) 


C9-C 10 Aromatics(PID) 


Surrogate 
2,5-Dibromotoluene(PID) 


2,5-Dibromotoluene(FID) 


5035(Soil) 

Acetone 


Tertiary Amyl Methyl Ether 


Benzene 


Bromobenzene 


Bromochloromethane 


Bromodichloromethane 


Bromoform 


Bromomcthane 


Scc-butylbcnzcne 


n-Butylbenzene 


tcrt-Butylbenzene 


Carbon Disulfide 


mg/kg dry 

RANGE 
40-140% 

40-140% 

RANGE 
40-140% 

40-140% 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kgdry 

mg/kg dry 

mglkg dry 

mg/kg dry 

RANGE 
70-130% 

70-130% 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mglkg dry 

mg/kgdry 

mglkg dry 

mg/kg dry 

mg/kg dry 

mglkg dry 

mg/kg dry 

mg/kgdry 

<0.4 7/11/2012 

7111/2012 

77 711112012 

77 7/11/2012 

7111/2012 

84 7111/2012 

71 711112012 

<2.5 7/6/2012 

<2.5 7/6/2012 

<0.10 7/6/2012 

<0.25 7/6/2012 

<0.25 7/6/2012 

<0.25 7/6/2012 

<0.25 7/6/2012 

<0.25 7/6/2012 

<0.25 7/6/2012 

<2.5 7/6/2012 

<2.5 7/6/2012 

<2.5 7/6/2012 

7/6/2012 

95 7/6/2012 

97 7/6/2012 

<0.50 7/10/2012 

<0.25 7110/2012 

<0.05 7/10/2012 

<0.05 7110/2012 

<0.05 7110/2012 

<0.05 7110/2012 

<0.05 7/10/2012 

<0.25 7110/2012 

<0.05 7110/2012 

<0.05 7110/2012 

<0.05 7110/2012 

<0.25 7110/2012 
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Date: 7112/2012 
-Method Blanks Results-

Parameter Units Results Date Analyzed 

5035(Soil) (cont'd) 

Carbon Tetrachloride mg/kg dry <0.05 7110/2012 

Chlorobcnzene mg/kg dry <0.05 7110/2012 

Dibromochloromethane mg/kg dry <0.05 7110/2012 

Chloroethane mg/kg dry <0.25 7110/2012 

Chlorofonn mg/kg dry <0.05 7/10/2012 

Chloromethane mg/kg dry <0.25 7/10/2012 

2-Chlorotoluene mg/kg dry <0.05 7/10/2012 

4-Chlorotoluene mg/kg dry <0.05 7/10/2012 

I ,2-Di bromo-3 -Chloropropanc mg!kg dry <0.10 7110/2012 

I ,2-Dibromoethane(EDB) mg/kg dry <0.05 7/10/2012 

Dibromomethane mg/kg dry <0.10 7/10/2012 

I ,3-Dichlorobcnzene mg/kg dry <0.05 7/10/2012 

I ,2-Dichlorobenzene mg/kg dry <0.05 7110/2012 

1,4-Dichlorobenzene mg!kg dry <0.05 7110/2012 

n-Propylbenzene mg/kg dry <0.05 7/10/2012 

Dichlorodifluoromcthanc mg!kg dry <0.25 7/10/2012 

1, 1-Dichloroethane mg!kg dry <0.05 7/10/2012 

1 ,2-Dichloroethane mg!kg dry <0.05 7/10/2012 

1,1-Dichloroethene mg/kg dry <0.05 7110/2012 

cis-1 ,2-Dichloroethene mg/kg dry <0.05 7/10/2012 

trans-1,2-Dichloroethylene mg!kg dry <0.05 7/10/2012 

I ,2-Dichloropropanc mg/kg dry <0.05 7/10/2012 

1 ,3-Dichloropropane mg/kg dry <0.05 7/10/2012 

2,2-Dichloropropane mg/kg dry <0.05 7/10/2012 

1, 1-Dichloropropene mg/kg dry <0.05 7/10/2012 

cis-1 ,3-Dichloropropcne mg/kg dry <0.05 7/10/2012 

trans-1 ,3-Dichloropropylcnc mg/kg dry <0.05 7110/2012 

Diethyl ether mg/kg dry <0.25 7/10/2012 

Diisopropyl ether (DIPE) mg!kg dry <0.25 7110/2012 

1,4-Dioxane mg/kg dry <5.0 7/10/2012 

Ethyl Tertiary Butyl Ether mg/kg dry <0.25 7110/2012 

Ethyl benzene mg/kg dry <0.05 7110/2012 

Hexachlorobutadiene mg/kg dry <0.05 7110/2012 

2-Hexanone mg!kg dry <0.50 7110/2012 

Jsopropylbenzene mg/kg dry <0.05 7110/2012 

p-Isopropyltoluene mg/kg dry <0.05 7/10/2012 

2-Butanone(MEK) mg!kgdry <0.50 7110/2012 

4-Methyl-2-pentanone(MIBK) mg/kg dry <0.50 7110/2012 

MTBE mg/kg dry <0.05 7110/2012 
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QA/QC Report 

Client: Capaccio Environmental Eng. 

wo #: 1207-13571 

Date: 7112/2012 
-Method Blanks Results-

Parameter Units Results Date Analyzed 

5035(Soil) (coot' d) 

Methylene Chloride mglkg dry <0.05 7/10/2012 

Naphthalene mglkg dry <0.05 7110/2012 

1,1 ,2-Trichloroethane mg!kg dry <0.05 7110/2012 

Styrene mglkg dry <0.05 7/10/2012 

I, I, I ,2-Tetrachloroethane mglkg dry <0.05 7110/2012 

1,1 ,2,2-Tetrachloroethane mglkg dry <0.05 7/10/2012 

Tetrachloroethene mglkg dry <0.05 7110/2012 

Tctrahydrofuran mg!kg dry <0.50 7110/2012 

Toluene mg!kg dry <0.05 7110/2012 

1 ,2, 4-Trichlorobenzene mg!kg dry <0.05 7/10/2012 

1,2,3-Trichlorobenzene mg!kgdry <0.05 7110/2012 

1, I, 1-Trichloroethane mglkg dry <0.05 7/10/2012 

Trichlorocthene mglkg dry <0.05 7110/2012 

Trichlorofluoromethane mglkg dry <0.05 7110/2012 

1 ,2,3 -Trichloropropane mglkg dry <0.05 7110/2012 

1 ,2, 4-Trimcthyl benzene mg!kg dry <0.05 7110/2012 

1,3,5-Trimcthylbenzene mglkg dry <0.05 7/10/2012 

Vinyl Chloride mglkg dry <0.05 7110/2012 

o-Xylene mglkg dry <0.05 7110/2012 

m,p-Xylene mglkg dry <0.05 7110/2012 

Surrogates RANGE 7110/2012 

Toluene-d8 70-130% 99 7110/2012 

Dibromofluoromethane 70-130% 106 7110/2012 

I ,2 Dichloroethane-d4 70-130% 99 7110/2012 

4-Bromofluorobenzene 70-130% 101 7110/2012 

Semi-Volatile Organics by Method 8270 (Soil) 

Acenaphthene mglkg dry <0.33 7/1112012 

Acenaphthylene mglkg dry <0.33 7/1112012 

Anthracene mglkg dry <0.33 7/1112012 

Benzidine mg!kg dry <0.33 711112012 

Benzo( a )anthracene mg!kg dry <0.33 711112012 

Bcnzo(b )fluoranthcne mg!kg dry <0.33 7/1112012 

Benzo(k)fluoranthene mg!kg dry <0.33 7/Il/2012 

Benzo(g,h,i)perylene mglkg dry <0.33 7111/2012 

Benzo(a)pyrene mg!kg dry <0.33 7/1112012 

Bis(2-chloroethyl)ether mg!kg dry <0.33 7/1112012 

Bis(2-Chlorocthoxy)mcthane mglkg dry <0.33 7/1112012 
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Date: 7/12/2012 
-Method Blanks Results-

Parameter Units Results Date Analyzed 

Semi-Volatile Organics by Method 8270 (Soil) (cont'd) 

Bis(2-Chloroisopropyl)Ether mglkg dry <0.33 7/ll/2012 

Bis(2-ethylhexyl)phthalate mg/kg dry <0.33 7111/2012 

4-Bromophenyl phenyl ether mg/kg dry <0.33 7111/2012 

Bulylbenzyl phthalate mg/kg dry <0.33 7/11/2012 

2-Chloronaphthalenc mg/kg dry <0.33 7/11/2012 

4-Chlorophenyl phenyl ether mg/kg dry <0.33 7/1112012 

Chrysene mg/kg dry <0.33 7/1112012 

Dibenzo( a,h )anthracene mg/kg dry <0.33 7/ll/2012 

Di-n-butyl phthalate mg/kg dry <0.33 7/ll/2012 

I )-Dichlorobenzene mg/kg dry <0.33 7/11/2012 

I ,3-Dichlorobenzene mg/kg dry <0.33 7111/2012 

1,4-Dichlorobenzene mg/kg dry <0.33 7/11/2012 

3,3 '-Dichlorobenzidine mg/kg dry <0.33 7/1112012 

Diethyl phthalate mg/kg dry <0.33 7/1112012 

Dimethyl phthalate mg/kg dry <0.33 7/1112012 

2,4-Dinitrotoluene mg/kg dry <0.33 711112012 

2,6-Dinitrotoluene mg/kg dry <0.33 711112012 

Di-n-octyl phthalate mg/kg dry <0.33 7/1112012 

I ,2-Diphenylhydrazine mg/kg dry <0.33 7/1112012 

Fluoranthene mg/kg dry <0.33 7/ll/2012 

Fluorene mg/kg dry <0.33 7/1112012 

Hexachlorobenzene mg/kg dry <0.33 7/ll/2012 

Hexachlorobutadiene mg/kg dry <0.33 711112012 

Hexachlorocyclopentadiene mg/kg dry <0.33 7/11/2012 

Hexachloroethane mg/kg dry <0.33 7/1112012 

Indeno(1,2,3-cd)pyrene mg/kg dry <0.33 7/ll/2012 

Isophorone mg/kg dry <0.33 7/ll/2012 

2-Methylnaphthalene mg/kg dry <0.33 7111/2012 

Naphthalene mg/kgdry <0.33 711112012 

Nitrobenzene mglkg dry <0.33 7/1112012 

N-nitrosodimethylamine mg/kg dry <0.33 7/ll/2012 

N-nitrosodiphenylamine mg/kg dry <0.33 7/!1/2012 

N-nitrosodi-n-propylamine mg/kg dry <0.33 7/1112012 

Phenanthrene mg/kg dry <0.33 7/1112012 

Pyrcne mg/kg dry <0.33 7/1112012 

I ,2, 4-T richlorobenzene mg/kg dry <0.33 7/ll/2012 

4-Chloro-3 -methyl phenol mg/kg dry <0.33 7/1112012 

2-Chlorophenol mg/kgdry <0.33 7/1112012 

2,4-Dichlorophenol mg/kg dry <0.33 7/11/2012 
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-Method Blanks Results-

Parameter Units Results Date Analyzed 

Semi-Volatile Organics by Method 8270 (Soil) (cont'd) 

2,4-Dimethylphenol 

2-Methyl-4,6-dinitrophcnol 

2, 4-Dinitrophenol 

2-Nitrophenol 

4-Nitrophenol 

Pentachlorophenol 

Phenol 

2,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 

Dibenzofuran 

2-Methyl Phenol 

3 & 4-Methylphenols 

Aniline 

Acetophenone 

Azobenzene 

4-Chloroaniline 

Surrogates 
Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

P-Terphenyl-d14 

Metals (Soil) 

Arsenic 


Cadmium 


Chromium 


Lead 


Mercury 


Reactivity 

Sulfide reactivity 


Cyanide Reactivity 


mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mglkg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kgdry 

mg/kg dry 

mg/kg dry 

RANGE 
30-130% 

30-130% 

30-130% 

30-130% 

30-130% 

30-130% 

mg/kg dry 

mglkgdry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg 

mg/kg 

<0.33 

<0.33 

<0.33 

<0.33 

<0.33 

<0.33 

<0.33 

<0.33 

<0.33 

<0.33 

<0.33 

<0.33 

<0.33 

<0.33 

<0.33 

<0.33 

80 

65 

65 

60 

63 

110 

<2.5 

<0.25 

<1.5 

<2.0 

<0.10 

<2.5 

<0.10 

7111/2012 

7/1112012 

7/1112012 

711112012 

7/11/2012 

711112012 

7/1112012 

7/1112012 

7/11/2012 

7/1112012 

7/11/2012 

711112012 

711112012 

711112012 

7/11/2012 

7/1112012 

7/1112012 

7/11/2012 

7/11/2012 

711112012 

711112012 

7/1112012 

7/1112012 

7/9/2012 

7/9/2012 

7/9/2012 

7/9/2012 

7110/2012 

7/10/2012 

7110/2012 
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-LCS/LCS Duplicate Data Results-

Parameter 
CRM 

Acceptance Limits 
Spike 
Cone 

LCS 
Cone 

LCS 
%Rec 

LCS Dup 
Cone 

LCSDUP 
%Rec %RPD Date Analyzed 

Volatile Petroleum Hydrocarbons (Soil) 
Methyl-tert-butylcther 2.5 3.05 122 3.08 123 I 7/6/2012 

Benzene 2.5 2.40 96 2.32 93 3 7/612012 

Toluene 2.5 2.49 100 2.47 99 7/6/2012 

Ethyl benzene 2.5 2.61 104 2.60 104 0 7/6/2012 

m,p-Xylene 5.0 5.42 108 5.40 108 0 7/6/2012 

o-Xylene 2.5 2.64 106 261 104 7/6/2012 

Naphthalene 2.5 2.51 100 2.63 105 7/6/2012 

Adj C5-C8 Aliphatics(FID) 7.5 9.18 122 8.73 116 5 7/6/2012 

Adj C9-C12 Aliphatics(FID) 5.0 4.34 87 4.35 87 0 7/6/2012 

C9-CIO Aromatics(PID) 2.5 2.65 106 2.60 104 2 7/6/2012 

Surrogate 
2,5-Dibromotoluene(PID) 72 86 

2,5-Dibromotoluene(FID) 72 89 

PCB (Soil) 
Aroclor-1016 0.33 0.32 97 0.30 91 6 7/11/2012 

Aroclor -1260 0.33 0.30 91 0.28 85 7 7111/2012 

Surrogate 
Tetrach1oro-m-xylene (TCMX) 87 81 

Decachlorobiphenyl 96 90 

Total Petroleum Hydrocarbons by Method 8100 (Soil) 
TPHGC/FID 66.7 57.6 86 58.0 87 7/12/2012 

Extractable Petroleum Hydrocarbons with PAH (Soil) 
C9-C18 Aliphatics 20 12.7 64 14.1 71 10 7/1112012 

C19-C36 Aliphatics 27 23.3 86 24.2 90 4 7/1112012 

C 11-C22 Aromatics 57 44.1 77 55.0 96 22 711112012 

Target PAH Analytes 
Naphthalene 3.33 1.74 52 2.36 71 30 7/11/2012 

2-Methylnaphthalene 3.33 1.95 59 2.56 77 27 7/1112012 

Acenaphthylene 3.33 2.16 65 2.79 84 25 7/1112012 

Acenaphthene 3.33 2.24 67 2.87 86 25 7/1112012 

Fluorene 3.33 2.44 73 3.13 94 25 711112012 

Phenanthrene 3.33 2.75 83 3.46 104 23 7/11/2012 

Anthracene 3.33 2.74 82 3.34 100 20 7/1112012 

Fluoranthene 3.33 2.93 88 3.67 110 22 7/1112012 

Pyrene 3.33 2.76 83 3.37 101 20 7/1112012 

Benzo( a )anthracene 3.33 2.80 84 3.47 104 21 711112012 

Chrysene 3.33 2.80 84 3.48 105 22 711112012 

Benzo(b )fluoranthene 3.33 2.96 89 3.45 104 15 7/11/2012 

Benzo(k)fluoranthene 3.33 2.82 85 3.44 103 20 7/1112012 

Benzo(a)pyrcne 3.33 2.79 84 3.45 104 21 7/1112012 

Jndeno( 1 ,2,3-cd)pyrene 3.33 2.82 85 3.61 108 25 7/1112012 

Dibenzo(a,h)anthracene 3.33 2.70 81 3.15 95 15 711112012 

Benzo(g,h,i)pcrylene 3.33 2.75 83 3.40 102 21 7/11/2012 

Extraction Surrogates 
Chloro-octadecane 79 78 

Ortho-terphenyl 77 94 

Fractionation Surrogates 
2-Fluorobiphenyl 82 100 
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Parameter 
CRM 

Acceptance Limits 
Spike 
Cone 

LCS 
Cone 

LCS 
0/o Rec 

LCSDup 
Cone 

LCSDUP 
0/o Rec %RPD I Date Analyzed 

Extractable Petroleum Hydrocarbons with PAH (Soil) (cont'd) 
2-Bromonaphthalene 61 73 

5035(Soil) 
Acetone 25 26 104 26 104 0 7/10/2012 

Tert1ary Amyl Methyl Ether 2.5 26 104 2.6 104 0 7110/2012 

Benzene 2.5 26 104 2.5 100 4 7110/2012 

Bromobenzene 2.5 27 108 2.6 104 4 7110/2012 

Bromochloromethane 2.5 2.5 100 2.5 100 0 7/10/2012 

Bromodichloromethane 2.5 2.7 108 2.6 104 4 7110/2012 

Bromoform 2.5 2.8 112 2.7 108 4 7110/2012 

Bromomethane 2.5 2.8 112 2.8 112 0 7110/2012 

Sec-butyl benzene 2.5 2.7 108 2.6 104 4 7110/2012 

n-Butylbenzene 2.5 2.7 108 27 108 0 7110/2012 

tert-Butylbenzene 2.5 2.6 104 2.8 112 7 7110/2012 

Carbon Disulfide 2.5 2.7 108 2.6 104 4 7110/2012 

Carbon Tetrachloride 2.5 2.9 116 2.8 112 4 7/10/2012 

Chlorobenzene 2.5 2.6 104 2.5 100 4 7110/2012 

Dibromochloromethane 2.5 2.8 112 2.7 108 4 7110/2012 

Chloroethane 2.5 2.7 108 2.5 100 8 7/10/2012 

Chloroform 2.5 2.6 104 2.5 100 4 7110/2012 

Chloromethane 2.5 2.6 104 2.5 100 4 7110/2012 

2-Chlorotoluene 2.5 2.6 104 2.5 100 4 7110/2012 

4-Chlorotoluene 2.5 2.6 104 2.5 100 4 7110/2012 

1 ,2-Dibromo-3-Chloropropane 2.5 28 112 3.0 120 7 7110/2012 

1,2-Dibromoethane(EDB) 2.5 2.7 108 2.6 104 4 7/10/2012 

Dibromomethane 2.5 2.6 104 2.6 104 0 7/10/2012 

1 ,3-Dichlorobenzene 2.5 2.5 100 2.5 100 0 7110/2012 

1 ,2-Dichlorobenzene 2.5 2.6 104 2.6 104 0 7110/2012 

1,4-Dichlorobenzene 2.5 2.6 104 2.5 100 4 7110/2012 

n-Propylbenzene 2.5 2.7 108 2.6 104 4 7110/2012 

Dichlorodifluoromethane 2.5 2.8 112 2.7 108 4 7110/2012 

1 ,1-Dichloroethane 2.5 2.6 104 2.6 104 0 7110/2012 

1,2-Dichloroethane 2.5 2.7 108 2.7 108 0 7110/2012 

1, 1-Dichloroethene 2.5 2.7 108 2.6 104 4 7110/2012 

cis-1 ,2-Dichloroethene 2.5 2.7 108 2.6 104 4 7110/2012 

trans- I ,2-Dichloroethylene 2.5 2.6 104 26 104 0 7110/2012 

1 ,2-Dichloropropane 2.5 2.6 104 2.5 100 4 7110/2012 

1 ,3-Dichloropropane 2.5 2.6 104 2.6 104 0 7110/2012 

2,2-Dichloropropane 2.5 2.8 112 2.7 108 4 7/10/2012 

I,1-Dichloropropene 2.5 2.8 112 2.7 108 4 7/10/2012 

cis-! ,3-Dichloropropene 2.5 2.6 104 2.6 104 0 7110/2012 

trans-] ,3-Dichloropropylene 2.5 2.7 108 26 104 4 7110/2012 



Page 25 of29 

QA/QC Report 

Client: Capaccio Environmental Eng. 

wo #: 1207-13571 

Date: 7112/2012 
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Parameter 
CRM 

Acceptance Limits 
Spike 
Cone 

LCS 
Cone 

LCS 
0/o Rec 

I LCSDup 
Cone 

LCS DUP I 
% Rec %RPO I Date Analyzed 

5035(Soil) (cont'd) 
Diethyl ether 


Diisopropyl ether (DIPE) 


1,4-Dioxane 


Ethyl Tertiary Butyl Ether 


Ethylbenzene 


Hexachlorobutad1ene 


2-Hexanone 


Isopropyl benzene 


p-lsopropyltoluene 


2-Butanone(MEK) 


4-Methyl-2-pentanone(MIBK) 


MTBE 


Methylene Chloride 


Naphthalene 


I, I ,2-Trichloroethane 


Styrene 


I, I, I ,2-Tetrachloroethane 


I, I ,2,2-Tetrachloroethane 


Tetrachloroethene 


Tetrahydrofuran 


Toluene 


1 ,2,4-Trichlorobenzene 


1 ,2,3-Trichlorobenzene 


1, 1,1-Trichloroethane 


Trichloroethene 


Trichlorofluoromethane 


1 ,2,3-Trichloropropane 


1 ,2,4-Trimethy1benzene 


1,3 ,5-Trimethy1benzene 


Vinyl Chloride 


o-Xylene 


m,p-Xylene 


Surrogates 
Toluene-d8 


Dibromofluoromethane 


1,2 Dichloroethane-d4 


4-Bromofluorobenzene 


Semi-Volatile Organics by Method 8270 (Soil) 
Acenaphthene 


Acenaphthylene 


Anthracene 


25 

2.5 

50 

25 

2.5 

25 

25 

2.5 

2.5 

25 

25 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

25 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

5.0 

3.3 

3.3 

3.3 

26 

2.6 

68 

2.7 

2.6 

2.7 

28 

2.7 

2.7 

26 

27 

27 

26 

2.4 

2.7 

2.6 

2.6 

2.6 

2.7 

27 

2.6 

2.9 

2.5 

2.8 

2.7 

2.9 

28 

27 

2.7 

2.8 

2.6 

5.2 

100 

101 

99 

104 

2.29 

2.51 

2.40 

104 

104 

136 

108 

104 

108 

112 

108 

108 

104 

108 

108 

104 

96 

108 

104 

104 

104 

108 

108 

104 

116 

100 

112 

108 

116 

112 

108 

108 

112 

104 

104 

69 

76 

73 

25 

2.5 

120 

2.6 

2.5 

2.7 

28 

2.6 

2.6 

26 

27 

2.7 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

27 

2.6 

3.1 

2.8 

2.7 

2.6 

2.8 

2.7 

26 

26 

2.6 

2.6 

5.0 

102 

103 

102 

104 

2 30 

2.53 

2.43 

100 

100 

240 

104 

100 

108 

112 

104 

104 

104 

108 

108 

104 

104 

104 

104 

104 

104 

104 

108 

104 

124 

112 

108 

104 

112 

108 

104 

104 

104 

104 

100 

70 

77 

74 

4 

4 

55 

4 

4 

0 

0 

4 

4 

0 

0 

0 

0 

8 

4 

0 

0 

0 

4 

0 

0 

7 

II 

4 

4 

4 

4 

4 

4 

7 

0 

4 

0 

7110/2012 

7110/2012 

7110/2012 

7/10/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7/10/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7110/2012 

7/10/2012 

7110/2012 

7/11/2012 

7/1112012 

7111/2012 
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Parameter 
CRM 

Acceptance Limits 
Spike 
Cone 

LCS 
Cone 

LCS 
%Rec 

LCS Dup 
Cone 

LCSDUP 
%Rec %RPD Date Analyzed 

Semi-Volatile Organics by Method 8270 (Soil) (coot' d) 
Benzidine 3.3 1.05 32 0.918 28 13 7/1112012 

Benzo(a)anthracene 3.3 2.66 81 2.66 81 0 7111/2012 

Benzo(b )tluoranthenc 3.3 3.40 103 3.56 108 5 711112012 

Bcnzo(k)tluoranthenc 3.3 3.63 JIO 3.64 110 0 7111/2012 

Bcnzo(g,h,i)perylene 3.3 2.89 88 2.85 86 7111/2012 

Benzo(a)pyrene 3.3 3.43 104 3.37 102 2 711112012 

Bis(2-chloroethyl)ethcr 3.3 1.88 57 2.00 61 6 7/11/2012 

B is(2-Chloroethoxy )methane 3.3 2.01 61 2.03 62 7/1112012 

Bis(2-Chloroisopropyl)Ether 3.3 2.01 61 2.12 64 5 711112012 

Bis(2-ethylhexyl)phthalate 3.3 2.34 71 2.32 70 711112012 

4-Bromophcnyl phenyl ether 3.3 2.25 68 2.27 69 711112012 

Butylbenzyl phthalate 3.3 2.40 73 2.36 72 2 7/1112012 

2-Chloronaphthalene 3.3 2.27 69 2.28 69 0 7/1112012 

4-Chlorophenyl phenyl ether 3.3 2.33 71 2.35 71 I 7/1112012 

Chrysene 3.3 2.72 82 2.71 82 0 7/11/2012 

Dibenzo( a,h )anthracene 3.3 2.63 80 2.59 78 2 711112012 

Di-n-butyl phthalate 3.3 2.24 68 2.24 68 0 711112012 

I ,2-Dichlorobenzenc 3.3 1.97 60 2.12 64 7 7111/2012 

I ,}-Dichlorobenzene 3.3 1.95 59 2.12 64 8 7/11/2012 

1,4-Dichlorobcnzene 3.3 1.96 59 2.10 64 7 7/11/2012 

3,3'-Dichlorobenzidine 3.3 2.00 61 1.96 59 2 711112012 

Diethyl phthalate 3.3 2.34 71 2.34 71 0 711112012 

Dimethyl phthalate 3.3 2.36 72 2.37 72 0 7111/2012 

2,4-Dinitrotoluene 3.3 2.13 65 2.16 65 7/11/2012 

2,6-Dinitrotoluene 3.3 2.55 77 2.53 77 I 7/1112012 

Di-n-octyl phthalate 3.3 2.20 67 2.15 65 2 7/1112012 

1,2-Diphenylhydrazine 3.3 2.20 67 2.18 66 711112012 

Fluoranthene 3.3 2.16 65 2.20 67 2 7/11/2012 

Fluorene 3.3 2.34 71 2.36 72 I 711112012 

Hexachlorobenzene 3.3 2.10 64 2.11 64 0 7/1112012 

Hexachlorobutadiene 3.3 2.02 61 2.13 65 5 711112012 

Hexachlorocyclopentadiene 3.3 2.96 90 3.09 94 4 711112012 

Hexachloroethane 3.3 1.75 53 1.93 58 10 711112012 

Inde no( I ,2,3-cd)pyrenc 3.3 2.80 85 2.74 83 2 711112012 

lsophorone 3.3 2.50 76 2.54 77 2 7/1112012 

2-Methylnaphthalene 3.3 2.01 61 2.04 62 711112012 

Naphthalene 3.3 2.07 63 2.16 65 4 711112012 

Nitrobenzene 3.3 1.99 60 2.07 63 4 711112012 

N-nitrosodimethylamine 3.3 2.00 61 2.14 65 7 7/11/2012 

N-nitrosodiphcnylamine 6.6 4.96 75 4.98 75 0 7111/2012 

N-nitrosodi-n-propylamine 3.3 2.04 62 2.09 63 2 711112012 

Phenanthrene 3.3 2.34 71 2.35 71 0 7111/2012 
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QA/QC Report 

Client: Capaccio Environmental Eng. 

wo #: 1207-13571 

Date: 7112/20 12 
-LCS/LCS Duplicate Data Results-

Parameter 
CRM 

Acceptance Limits 
Spike 
Cone 

LCS 
Cone 

LCS 
%Rce 

LCSDup 
Cone 

LCSDUP 
%Rce %RPD I Date Analyzed 

Semi-Volatile Organics by Method 8270 (Soil) (cont'd) 
Pyrene 3.3 2.75 83 2 73 83 711112012 

I ,2,4-Trichlorobenzene 33 2.20 67 2.31 70 5 711112012 

4-Chloro-3-methylphenol 3.3 2.05 62 204 62 0 7111/2012 

2-Chlorophenol 33 1.99 60 2 12 64 6 7/1112012 

2,4-Dichlorophenol 33 2.09 63 2.10 64 0 711112012 

2.4-Dimethylphenol 3.3 2.24 68 2.22 67 I 711112012 

2-Methyl-4,6-dinitrophenol 3.3 1.44 44 1.48 45 3 711112012 

2,4-Dinitrophenol 3.3 1.09 33 1.11 34 2 711112012 

2-Nitrophenol 3.3 1.96 59 2.05 62 4 7111/2012 

4-Nitrophenol 3.3 1.74 53 1.76 53 7/1112012 

Pentachlorophenol 3.3 !.50 45 !.53 46 2 7111/2012 

Phenol 3.3 2.10 64 2.21 67 5 711112012 

2,4,6-Trichlorophenol 3.3 2.12 64 2.14 65 7111/2012 

2,4 ,5-Trichlorophenol 3.3 2.11 64 2.09 63 7/11/2012 

Dibenzofuran 3.3 2.18 66 2.18 66 0 7111/2012 

2-Methyl Phenol 3.3 2.07 63 2.15 65 4 711112012 

3 & 4-Methylphenols 3.3 2.09 63 2.13 65 2 7111/2012 

Aniline 6.6 4.55 69 4.69 71 3 7/1112012 

Acetophenone 3.3 2.01 61 2.10 64 4 7111/2012 

Azobenzene 3.3 2.20 67 2.18 66 711112012 

4-Chloroaniline 3.3 2.30 70 2.26 68 2 7/1112012 

Surrogates 
Phenol-d5 89 92 

2-Fluoropheno1 68 72 

2,4,6-Tribromophenol 83 84 

N itrobenzene-d5 65 68 

2-Fluorobipheny1 70 71 

P-Terphenyl-d14 107 107 

Metals (Soil) 
Arsenic 71-129% 271 280 103 280 103 0 7/9/2012 

Cadmium 73-127% 44.3 44 99 44 99 0 7/9/2012 

Chromium 70-130% 154 160 104 160 104 0 7/9/2012 

Lead 70-130% 90.3 97 107 94 104 3 7/9/2012 

Mercury 52-149% 20 20 100 20 100 0 7110/2012 

Reactivity 
Cyan ide Reactivity 2.00 0 200 10 0.195 10 3 7/10/2012 

Sulfide reactivity 10 00 1.68 0.1 2.17 0.2 67 7110/2012 
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Case Narrative 


Date: 7/12/2012 

Capaccio Environmental Eng. 
Attn: Ms. Dawn Horter 
293 Boston Post Road- West 
Marlborough, MA 01752 

Project: 

RIAL WO#: 1207-13571 

All QA/QC procedures required by the EPH Method were followed. All performance/acceptance standards for the 

required QA/QC procedures were achieved or otherwise stated in this case narrative. A fractionation check 

was performed on the silica gel lot associated with this sample and found to pass the method criteria 

unless otherwise stated here. The data reported for this sample was not corrected for instrument/solvent 

baseline effects. No significant modifications were made to the EPH Method. 

All QA/QC procedures required by the VPH Method were followed. All Performance/Acceptance Standards for 

the required QA/QC procedures were achieved or otherwise stated. No significant modifications were made to 

the VPH Method. 

The following exceptions were noted for this Work Order: 

The methods requested for Flashpoint, Sulfide Reactivity, Cyanide Reactivity, Specific Conductance, and TPH 

GC/FID are not listed in the table of contents for compendium of MCP analytical methods. Therefore, there 

is no guideline for presumptive certainty. 

Volatile Organics by 8260B 

Question H- Laboratory control sample (7/10112) I laboratory control sample duplicate (7110/12) had 

analytes outside the 70%-130% QC acceptance limits. Up to 10% of the analytes are allowed to be out. The 

specific outliers include, (1,4-Dioxane 136%, 240%). These analytes were not detected in the associated 

samples 

Question H- The RPD for (1,4-Dioxane 55%) in the laboratory control sample (7/11112) I laboratory control 

sample duplicate (7111112) was outside the 20% QC acceptance limits. 

Semi Volatile Organics by 8270D 

Question H - Laboratory control sample (7/11/12)/ laboratory control sample duplicate (7/11/12) had 

analytesoutside the 40%-140% for base-neutrals and 30%-130% for acid compounds QC acceptance limits. Up to 

10% areallowed to exceed the criteria. The specific outliers include, (Benzidine 32%, 28%). These analytes 

were not detected in the associated samples. 
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Extractable Petroleum Hydrocarbons 

Question H- The RPD for (Naphthalene 30%) in the laboratory control sample (7111112)/ laboratory control 

sample duplicate (7/11/12) was outside the 25% QC acceptance limits. 

There were no additional exceptions or analytical issues to discuss concerning the testing requirements for 

the project. 

e 1 J 

QA/QC Director 
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Specialists in Envir;:::ntnental Services 

CERTIFICATE OF ANALYSIS 
:.~: , 
:: 
' 

Capaccio Environmental Eng. Date Received: 11112/12 
Attn: Mr. Matt Melvin Date Reported: 11116112 
293 Boston Post Road - West P.O.#: 
Marlborough, MA 01752 WorkOrder#: 1211-23653 

DESCRIPTION: WATERS UST REMOVAL 


Subject sample(s) has/have been analyzed by our Warwick, R.I. laboratory with the attached results. 

Reference: 	 All parameters were analyzed by U.S. EPA approved methodologies. 
The specific methodologies are listed in the methods column of the Certificate Of Analysis. 

Data qualifiers (if present) are explained in full at the end of a given sample's analytical results. 

Certification#: RI-033, MA-RI015, CT-PH-0508, ME-RI015 
NH-253700 A & B, USDA S-41844 

This Certificate represents all data associated with the referenced work order and is paginated for 
completeness. The complete Certificate includes one attachment; the original Chain of Custody. 

If you have any questions regarding this work, or if we may be of further assistance, please contact 
our customer service department. 

Data Reporting 

enc: Chain of Custody 

41 Illinois Avenue, Warwick, Rl 02888 131 Coolidge Street, Suite 105, Hudson, MA 01749 
Phone: 401.737.8500 Fax: 401.738.1970 Phone: 978.568.0041 Fax: 978.568.0078 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 11112112 

Work Order#: 1211-23653 

WATERS UST REMOVAL 

Sample# 001 
SAMPLE DESCRIPTION: TANK 1-1, 1-2, 1-3 COMPOSITE 
SAMPLE TYPE: 3-GRAB/COMPOSITE SAMPLE DATE/TIME: 11/09/2012 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 

VPH 

Unadjusted C5-C8 Aliphatics(FID) <2.3 2.3 mg/kg dry MADEP 11114/12 KAC 

Unadjusted C9-C12 Aliphatics (FID) <2.3 2.3 mglkg dry MADEP 11114/12 KAC 

Methy1-tert-butylether <0.05 mglkg dry MADEP 11114/12 KAC 

Benzene <0.23 0.23 mglkg dry MADEP 11114/12 KAC 

Toluene <0.23 0.23 mg/kg dry MADEP 11114/12 KAC 

Ethylbenzene <0.23 0.23 mg/kg dry MADEP 11/14/12 KAC 

m,p-Xylene <0.23 0.23 mg/kg dry MADEP 11/14/12 KAC 

o-Xylene <0.23 0.23 mg/kg dry MADEP 11/14/12 KAC 

Naphthalene <0.23 0.23 mglkg dry MADEP 11114/12 KAC 

Adjusted C5-C8 Aliphatics(FID) <2.3 2.3 mglkg dry MADEP 11114/12 KAC 

Adjusted C9-C12 Aliphatics(FID) <2.3 2.3 mglkg dry MADEP 11114/12 KAC 

C9-C10 Aromatics(PID) <2.3 2.3 mg/kg dry MADEP 11114/12 KAC 

Moisture 9 % SM2540 G. 11113/12 RJL 

Surrogate RANGE 11114/12 KAC 

2,5-Dibromotoluene(PID) 109 70-130% MADEP 11114/12 KAC 

2,5-Dibromotoluene(FID) 111 70-130% MADEP 11114/12 KAC 

EPH/PAH 

C9-C18 Aliphatics <22 22 mglkg dry MADEP 11114/12 TCL 

C19-C36 Aliphatics <22 22 mg/kg dry MADEP 11114112 TCL 

C 11-C22 Aromatics <22 22 mg/kg dry MADEP 11114/12 TCL 

Total EPH <22 mg/kg dry MADEP 11114/12 TCL 

Target PAH Analytes 11/14112 TCL 

Naphthalene <0.4 0.4 mglkg dry MADEP 11/14/12 TCL 

2-Methylnaphthalene <0.4 0.4 mglkg dry MADEP 11114/12 TCL 

Acenaphthylene <0.4 0.4 mg/kg dry MADEP 11114/12 TCL 

Acenaphthene <0.4 0.4 mg/kg dry MADEP 11114/12 TCL 

Fluorene <0.4 0.4 mglkg dry MADEP 11114/12 TCL 

Phenanthrene <0.4 0.4 mglkg dry MADEP 11/14112 TCL 

Anthracene <0.4 0.4 mglkg dry MADEP 11/14/12 TCL 

Fluoranthene <0.4 0.4 mg/kg dry MADEP 11/14/12 TCL 

Pyrene <0.4 0.4 mg/kg dry MADEP 11114/12 TCL 

Benzo( a)anthracene <0.4 0.4 mg/kg dry MADEP 11114/12 TCL 

Chrysene <0.4 0.4 mglkg dry MADEP 11114/12 TCL 

Bcnzo(b )fluoranthene <0.4 0.4 mglkg dry MADEP 11/14112 TCL 
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4 

I 

R.I. Analytical Laboratories, Inc. ~ CERTIFICATE OF ANALYSIS 

,, ~ ,,,, 
; ~ 

,,5i 

Capaccio Environmental Eng. ~~ 

A
Date Received: 11/12112 

Work Order#: 1211-23653 

WATERS UST REMOVAL 

Sample# 001 
SAMPLE DESCRIPTION: TANK 1-1, 1-2, 1-3 COMPOSITE 
SAMPLE TYPE: 3-GRAB/COMPOSITE SAMPLE DATE/TIME: 11/09/2012 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
8enzo(k)fluoranthene <0.4 0.4 mg!kgdry MADEP 11/14/12 TCL 

8enzo(a)pyrene <0.4 0.4 mg!kg dry MADEP 11114/12 TCL 

Indeno( 1 ,2,3-cd)pyrene <0.4 0.4 mglkg dry MADEP 11114/12 TCL 

Dibenzo(a,h)anthraccne <0.4 0.4 mglkg dry MADEP 11114112 TCL 

8enzo(g,h,i)perylene <0.4 0.4 mg!kg dry MADEP 11114/12 TCL 

Moisture 9 % SM2540 G. 11/13/12 RJL 

Extraction Surrogates RANGE 11/14/12 TCL 

Chloro-octadecane 57 40-140% MADEP 11114/12 TCL 

Ortho-terphenyl 72 40-140% MADEP 11114/12 TCL 

Fractionation Surrogates RANGE 11114/12 TCL 

2-Fluorobiphenyl 89 40-140% MADEP 11/14/12 TCL 

2-Bromonaphthalene 79 40-140% MADEP 11114/12 TCL 

Extraction date Extracted MADEP 11/13/12 RJL 

Volatile Organic Compounds 

Acetone <0.35 0.35 mg/kgdry 5035/8260B 11/15/12 KAC 

Tertiary Amyl Methyl Ether <0.17 0.17 mg/kg dry 5035/8260B 11/15/12 KAC 

Benzene <0.03 0.03 mg!kg dry 5035/82608 11/15/12 KAC 

Bromobenzene <0.03 0.03 mg/kg dry 5035/82608 11/15/12 KAC 

Bromochloromethane <0.03 0.03 mg!kg dry 5035/82608 11115/12 KAC 

Bromodichloromethane <0.03 0.03 mglkg dry 5035/82608 11/15/12 KAC 

Bromoform <0.03 0.03 mglkg dry 5035/8260B 11/15112 KAC 

Bromomethane <0.17 0.17 mg/kg dry 5035/8260B 11115/12 KAC 

Sec-butylbenzene <0.03 0.03 mg/kg dry 5035/8260B 11/15/12 KAC 

n-8utylbenzene <0.03 0.03 mg!kg dry 5035/82608 11115/12 KAC 

tert-8utylbenzene <0.03 0.03 mglkgdry 5035/82608 11115/12 KAC 

Carbon Disulfide <0.17 0.17 mg!kg dry 5035/82608 11115/12 KAC 

Carbon Tetrachloride <0.03 0.03 mg!kgdry 5035/82608 11115/12 KAC 

Chlorobenzene <0.03 0.03 mglkgdry 5035/82608 11115/12 KAC 

Dibromochloromethane <0.03 0.03 mg!kg dry 5035/82608 11115/12 KAC 

Chloroethane <0.17 0.17 mg!kg dry 5035/82608 11115/12 KAC 

Chloroform <0.03 0.03 mg!kg dry 5035/82608 11115/12 KAC 

Chloromethane <0.17 0.17 mglkg dry 5035/82608 11/15/12 KAC 

2-Chlorotoluene <0.03 0.03 mglkgdry 5035/82608 11/15/12 KAC 

4-Chlorotoluene <0.03 0.03 mg/kg dry 5035/82608 11115/12 KAC 

I ,2-Dibromo-3-Chloropropane <0.07 0.07 mg/kg dry 5035/82608 11115112 KAC 

I ,2-Dibromoethane(ED8) <0.03 0.03 mg!kg dry 5035/82608 11115112 KAC 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 11112112 

Work Order#: 1211-23653 

WATERS USTREMOVAL 

Sample# 001 
SAMPLE DESCRIPTION: TANK 1-1, 1-2, 1-3 COMPOSITE 
SAMPLE TYPE: 3-GRAB/COMPOSITE SAMPLE DATE/TIME: 11/09/2012 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
Dibromomethane <0.07 0.07 mg/kg dry 5035/8260B 11115/12 KAC 

I ,3-Dichlorobenzene <0.03 0.03 mglkg dry 5035/8260B 11115/12 KAC 

I ,2-Dichlorobenzene <0.03 0.03 mg/kg dry 5035/8260B 11/15/12 KAC 

1,4-Dichlorobenzene <0.03 0.03 mglkg dry 5035/8260B 11/15112 KAC 

n-Propylbenzene <0.03 0.03 mglkg dry 5035/8260B 11115112 KAC 

Dichlorodifluoromethane <0.17 0.17 mglkg dry 5035/8260B 11115112 KAC 

I, 1-Dichloroethane <0.03 0.03 mg/kg dry 5035/8260B 11115112 KAC 

I ,2-Dichloroethane <0.03 0.03 mg/kg dry 5035/8260B 11115112 KAC 

I, 1-Dichloroethene <0.03 0.03 mg/kg dry 5035/8260B 11115/12 KAC 

cis-! ,2-Dichloroethene <0.03 0.03 mglkg dry 5035/8260B 11115/12 KAC 

trans-! ,2-Dichloroethylene <0.03 0.03 mg/kg dry 5035/8260B 11/15112 KAC 

I ,2-Dichloropropane <0.03 0.03 mglkg dry 5035/8260B 11/15112 KAC 

I ,3-Dichloropropane <0.03 0.03 mglkg dry 5035/8260B 11115112 KAC 

2,2-Dichloropropane <0.03 0.03 mg/kg dry 5035/8260B 11115112 KAC 

I, 1-Dichloropropene <0.03 0.03 mglkgdry 5035/8260B 11115112 KAC 

cis-! ,3-Dichloropropcne <0.03 0.03 mglkg dry 5035/8260B 11115/12 KAC 

trans-! ,3-Dichloropropylene <0.03 0.03 mglkg dry 5035/8260B 11115/12 KAC 

Diethyl ether <0.17 0.17 mglkg dry 5035/8260B 11115/12 KAC 

Diisopropyl Ether (DlPE) <0.17 0.17 mglkg dry 5035/8260B 11115/12 KAC 

I ,4-Dioxane <3.5 3.5 mg/kg dry 5035/8260B 11115112 KAC 

Ethyl Tertiary Butyl Ether <0.17 0.17 mglkg dry 5035/8260B 11/15/12 KAC 

Ethylbenzene <0.03 0.03 mglkgdry 5035/8260B 11115/12 KAC 

Hexachlorobutadiene <0.03 0.03 mglkg dry 5035/8260B 11115112 KAC 

2-Hexanone <0.35 0.35 mglkg dry 5035/8260B 11115/12 KAC 

Isopropyl benzene <0.03 0.03 mg/kg dry 5035/8260B 11115/12 KAC 

p-Isopropyltoluene <0.03 0.03 mg/kg dry 5035/8260B 11/15/12 KAC 

2-Butanone(MEK) <0.35 0.35 mglkg dry 5035/8260B 11/15/12 KAC 

4-Methyl-2-pentanone(MIBK) <0.35 0.35 mglkg dry 5035/8260B 11115112 KAC 

Methyl Tertiary Butyl Ether (MTBE) <0.03 0.03 mglkg dry 5035/8260B 11115/12 KAC 

Methylene Chloride 0.10 0.03 mg/kg dry 5035/8260B ll/15/12 KAC 

Naphthalene <0.03 0.03 mg/kg dry 5035/8260B 11/15/12 KAC 

I, I ,2-Trichloroethane <0.03 0.03 mg/kg dry 5035/8260B 11115/12 KAC 

Styrene <0.03 0.03 mglkg dry 5035/8260B 11/15/12 KAC 

I, I, I ,2-Tetrachloroethane <0.03 0.03 mglkg dry 5035/8260B 11115/12 KAC 

I, I ,2,2-Tetrachloroethane <0.03 0.03 mglkg dry 5035/8260B 11115/12 KAC 

Tetrachloroethene <0.03 0.03 mg/kg dry 5035/8260B 11/15/12 KAC 

Tetrahydrofuran <0.35 0.35 mg/kg dry 5035/8260B 11/15/12 KAC 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 11/12/12 

Work Order#: 1211-23653 

WATERS UST REMOVAL 

Sample# 001 
SAMPLE DESCRIPTION: TANK 1-1, 1-2, 1-3 COMPOSITE 
SAMPLE TYPE: 3-GRAB/COMPOSITE SAMPLE DATE/TIME: 11109/2012 

PARAMETER 
SAMPLE 
RESULTS 

DET. 
LIMIT UNITS METHOD 

DATE 
ANALYZED ANALYST 

Toluene 

I ,2,4-Trichlorobenzcne 

I ,2,3-Trichlorobenzene 

I, I, 1-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

I ,2,3-Trichloropropane 

I ,2,4-Trimethylbenzene 

I ,3,5-Trimethylbenzene 

Vinyl Chloride 

a-Xylene 

m,p-Xylene 

Surrogates 

Dibromofluoromethane 

Toluene-d8 

4-Bromofluorobenzene 

1,2 Dichloroethane-d4 

<0.03 

<0.03 

<0.03 

<0.03 

<0.03 

<0.03 

<0.03 

<0.03 

<0.03 

<0.03 

<0.03 

<0.03 

98 

92 

95 

95 

0.03 

0.03 

003 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

mglkg dry 

mg/kg dry 

mg/kg dry 

mglkg dry 

mglkg dry 

mglkg dry 

mglkg dry 

mglkg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mglkg dry 

RANGE 

70-130% 

70-130% 

70-130% 

70-130% 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

5035/82608 

11/15/12 

ll/15/12 

ll/15/12 

ll/15/12 

11115/12 

11115112 

ll/15/12 

ll/15/12 

ll/15/12 

ll/15/12 

ll/15112 

11115112 

11/15112 

11115/12 

11115/12 

11/15/12 

11115/12 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

All QNQC procedures required by the VPH Method were followed. 

All Performance/ Acceptance Standards for the required QNQC procedures were achieved or otherwise stated. 

No significant modifications were made to the VPH Method. 

All QNQC procedures required by the EPH Method were followed. 

All Performance/ Acceptance Standards for the required QNQC procedures were achieved or otherwise stated. 

No significant modifications were made to the EPH Method. 
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Capaccio Environmental Eng. 

Date Received: 11112112 

Work Order#: 1211-23653 

WATERS USTREMOVAL 

; 

~ 

~ 
~ 
~ s 
'
~ 

-·

Sample# 002 
SAMPLE DESCRIPTION: TANK 2-1,2-2,2-3 COMPOSITE 
SAMPLE TYPE: 3-GRAB/COMPOSITE SAMPLE DATE/TIME: 11/09/2012 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 

VPH 

Unadjusted C5-C8 Aliphatics(FID) <2.9 2.9 mg!kg dry MADEP 11/14/12 KAC 

Unadjusted C9-CI2 Aliphatics (FID) <2.9 2.9 mg/kg dry MADEP 11114112 KAC 

Methyl-tert-butylether <0.06 0.06 mg/kg dry MADEP 11114/12 KAC 

Benzene <0.29 0.29 mg/kg dry MADEP 11/14/12 KAC 

Toluene <0.29 0.29 mg!kg dry MADEP 11/14/12 KAC 

Ethyl benzene <0.29 0.29 mg!kg dry MADEP 11114/12 KAC 

m,p-Xylene <0.29 0.29 mg!kg dry MADEP 11114/12 KAC 

o-Xylene <0.29 0.29 mg!kg dry MADEP 11114/12 KAC 

Naphthalene <0.29 0.29 mg/kg dry MADEP 11114112 KAC 

Adjusted C5-C8 Aliphatics(FID) <2.9 2.9 mg!kg dry MADEP 11/14112 KAC 

Adjusted C9-Cl2 Aliphatics(FID) <2.9 2.9 mg!kg dry MADEP 11114/12 KAC 

C9-C I 0 Aromatics(PID) <2.9 2.9 mg!kg dry MADEP 11114/12 KAC 

Moisture 17 % SM2540 G. 11113/12 RJL 

Surrogate RANGE 11114112 KAC 

2,5-Dibromotoluene(PID) 118 70-130% MADEP 11114112 KAC 

2,5-Dibromotoluene(FID) 119 70-130% MADEP 11/14112 KAC 

EPHIPAH 

C9-Cl8 Aliphatics <24 24 mg/kg dry MADEP 11/14/12 TCL 

C 19-C36 Aliphatics <24 24 mglkg dry MADEP 11/14/12 TCL 

Cll-C22 Aromatics <24 24 mglkg dry MADEP 11/14112 TCL 

Total EPH <24 mglkg dry MADEP 11/14112 TCL 

Target PAH Analytes 11114/12 TCL 

Naphthalene <0.4 0.4 mg/kg dry MADEP 11114/12 TCL 

2-Methylnaphthalene <0.4 0.4 mglkg dry MADEP 11/14/12 TCL 

Acenaphthylene <0.4 0.4 mglkg dry MADEP 11/14/12 TCL 

Acenaphthene <0.4 0.4 mglkg dry MADEP 11/14112 TCL 

Fluorene <0.4 0.4 mg!kg dry MADEP 11/14112 TCL 

Phenanthrene <0.4 0.4 mg/kg dry MADEP 11114/12 TCL 

Anthracene <0.4 0.4 mglkgdry MADEP 11114/12 TCL 

Fluoranthene <0.4 0.4 mg!kg dry MADEP 11/14/12 TCL 

Pyrene <0.4 0.4 mglkg dry MADEP 11114/12 TCL 

Benzo(a)anthracene <0.4 0.4 mg/kg dry MADEP 11114112 TCL 

Chrysene <0.4 0.4 mg/kg dry MADEP 11114112 TCL 

Benzo(b )iluoranthene <0.4 0.4 mg!kgdry MADEP 11114/12 TCL 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 11/12/12 

Work Order #: 1211-23653 

WATERS USTREMOVAL 

Sample# 002 
SAMPLE DESCRIPTION: TANK 2-1,2-2,2-3 COMPOSITE 
SAMPLE TYPE: 3-GRAB/COMPOSITE SAMPLE DA TEffiME: 11/09/2012 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
Benzo(k)fluoranthenc <0.4 0.4 mg!kg dry MADEP 11114/12 TCL 

Benzo(a)pyrene <0.4 0.4 mg!kg dry MADEP 11114112 TCL 

Indeno( I ,2,3-cd)pyrene <0.4 0.4 mg!kg dry MADEP 11/14/12 TCL 

Dibenzo(a,h)anthracene <0.4 0.4 mg/kg dry MADEP 11114/12 TCL 

Benzo(g,h,i)perylene <0.4 0.4 mg/kg dry MADEP 11114/12 TCL 

Moisture 17 % SM2540 G. 11113/12 RJL 

Extraction Surrogates RANGE 11/14/12 TCL 

Chloro-octadecane 48 40-140% MADEP 11114/12 TCL 

Ortho-terphenyl 69 40-140% MADEP 11114/12 TCL 

Fractionation Surrogates RANGE 11114/12 TCL 

2-Fluorobiphenyl 94 40-140% MADEP 11114/12 TCL 

2-Bromonaphthalene 88 40-140% MADEP 11/14/12 TCL 

Extraction date Extracted MADEP 11113112 RJL 

Volatile Organic Compounds 

Acetone <0.58 0.58 mg!kg dry 5035/8260B 11115/12 K.AC 

Tertiary Amyl Methyl Ether <0.29 0.29 mg/kg dry 5035/8260B 11115/12 KAC 

Benzene <0.06 0.06 mg/kg dry 5035/8260B 11/15/12 KAC 

Bromobenzene <0.06 0.06 mg/kg dry 5035/8260B 11115/12 KAC 

Bromochloromethane <0.06 0.06 mg!kg dry 5035/8260B 11115/12 KAC 

Bromodichloromethane <0.06 0.06 mg/kg dry 5035/8260B 11115/12 KAC 

Bromoform <0.06 0.06 mg!kg dry 5035/8260B 11115/12 KAC 

Bromomethane <0.29 0.29 mg!kg dry 5035/8260B 11115/12 KAC 

Sec-butylbenzene <0.06 0.06 mg!kg dry 5035/8260B 11115/12 KAC 

n-Butylbenzene <0.06 0.06 mg/kg dry 5035/8260B 11/15/12 KAC 

tert-Butylbenzenc <0.06 0.06 mg!kg dry 5035/8260B 11115/12 KAC 

Carbon Disulfide <0.29 0.29 mg!kg dry 5035/8260B 11115/12 KAC 

Carbon Tetrachloride <0.06 0.06 mg!kg dry 5035/8260B 11115/12 KAC 

Chlorobcnzcnc <0.06 0.06 mg!kg dry 5035/8260B 11115/12 KAC 

Dibromochloromethane <0.06 0.06 mg!kg dry 5035/8260B 11115/12 KAC 

Chloroethane <0.29 0.29 mg!kg dry 5035/82608 11/15/12 KAC 

Chloroform <0.06 0.06 mg!kg dry 5035/8260B 11/15/12 KAC 

Chloromethane <0.29 0.29 mg!kg dry 5035/82608 11115/12 KAC 

2-Chlorotoluene <0.06 0.06 mg!kg dry 5035/8260B 11115/12 KAC 

4-Chlorotoluenc <0.06 0.06 mg/kg dry 5035/8260B 11115/12 KAC 

I ,2-Dibromo-3 -Chloropropane <0.12 0.12 mg/kg dry 5035/8260B 11115/12 KAC 

I ,2-Dibromocthane(ED8) <0.06 0.06 mg!kg dry 5035/8260B 11115/12 KAC 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 11112112 

Work Order#: 1211-23653 

WATERS UST REMOVAL 

Sample# 002 
SAMPLE DESCRIPTION: TANK 2-1,2-2,2-3 COMPOSITE 
SAMPLE TYPE: 3-GRAB/COMPOSITE SAMPLE DATE/TIME: 11/09/2012 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
Dibromomethane <0.12 0.12 mg/kg dry 5035/82608 11/15/12 KAC 

1,3-Dichlorobenzene <0.06 0.06 mg/kg dry 5035/82608 11/15/12 KAC 

1,2-Dichlorobenzene <0.06 0.06 mg/kg dry 5035/82608 11/15/12 KAC 

I ,4-Dichlorobenzene <0.06 0.06 mg/kg dry 5035/82608 11/15/12 KAC 

n-Propylbenzene <0.06 0.06 mg/kg dry 5035/82608 11/15/12 KAC 

Dichlorodifluoromethane <0.29 0.29 mg!kg dry 5035/82608 11/15/12 KAC 

I, 1-Dichloroethane <0.06 0.06 mg!kg dry 5035/82608 ll/15/12 KAC 

1,2-Dichloroethane <0.06 0.06 mg!kg dry 5035/82608 11/15/12 KAC 

I, 1-Dichloroethene <0.06 0.06 mg!kg dry 5035/82608 11/15/12 KAC 

cis-! ,2-Dichloroethene <0.06 0.06 mg!kg dry 5035/82608 11/15/12 KAC 

trans-1,2-Dichloroethylene <0.06 0.06 mg/kg dry 5035/82608 11/15/12 KAC 

I ,2-Dichloropropane <0.06 0.06 mg!kg dry 5035/82608 11/15/12 KAC 

I ,3-Dichloropropane <0.06 0.06 mg!kg dry 5035/82608 ll/15/12 KAC 

2,2-Dichloropropane <0.06 0.06 mg!kg dry 5035/82608 11/15/12 KAC 

I, 1-Dichloropropene <0.06 0.06 mg!kg dry 5035/82608 11/15/12 KAC 

cis-! ,3-Dichloropropene <0.06 0.06 mg!kg dry 5035/82608 11/15/12 KAC 

trans-! ,3-Dichloropropylene <0.06 0.06 mg!kg dry 5035/82608 ll/15/12 KAC 

Diethyl ether <0.29 0.29 mg!kg dry 5035/82608 ll/15/12 KAC 

Diisopropyl Ether (DIPE) <0.29 0.29 mg!kg dry 5035/82608 ll/15/12 KAC 

1,4-Dioxane <5.8 5.8 mg!kg dry 5035/82608 11/15/12 KAC 

Ethyl Tertiary Butyl Ether <0.29 0.29 mg/kg dry 5035/82608 11/15/12 KAC 

Ethylbenzene <0.06 0.06 mg/kg dry 5035/82608 11/15/12 KAC 

Hexachlorobutadiene <0.06 0.06 mg/kg dry 5035/82608 ll/15/12 KAC 

2-Hexanone <0.58 0.58 mg!kg dry 5035/82608 11115/12 KAC 

Isopropyl benzene <0.06 0.06 mg!kg dry 5035/82608 11/15/12 KAC 

p-Isopropyltoluene <0.06 0.06 mg/kg dry 5035/82608 11/15/12 KAC 

2-Butanone(MEK) <0.58 0.58 mg/kg dry 5035/82608 11/15/12 KAC 

4-Methyl-2-pentanone(MIBK) <0.58 0.58 mg/kg dry 5035/82608 11/15/12 KAC 

Methyl Tertiary Butyl Ether (MTBE) <0.06 0.06 mg!kg dry 5035/82608 11/15/12 KAC 

Methylene Chloride 0.13 0.06 mg!kg dry 5035/82608 11/15/12 KAC 

Naphthalene <0.06 0.06 mg/kg dry 5035/82608 11/15/12 KAC 

1,1,2-Trichloroethane <0.06 0.06 mg/kg dry 5035/82608 11/15/12 KAC 

Styrene <0.06 0.06 mg/kg dry 5035/82608 11/15/12 KAC 

I, I, I ,2-Tetrachloroethane <0.06 0.06 mg!kg dry 5035/82608 11115/12 KAC 

I, I ,2,2-Tetrachloroethane <0.06 0.06 mg!kg dry 5035/82608 11/15/12 KAC 

T etrachloroethene <0.06 0.06 mg/kg dry 5035/82608 11/15/12 KAC 

Tetrahydrofuran <0.58 0.58 mg/kg dry 5035/82608 11115/12 KAC 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 11112112 

WorkOrder#: 1211-23653 

WATERS USTREMOVAL 

Sample# 002 
SAMPLE DESCRIPTION: TANK 2-1,2-2,2-3 COMPOSITE 
SAMPLE TYPE: 3-GRAB/COMPOSITE SAMPLE DATE/TIME: 11/09/2012 

PARAMETER 
SAMPLE 
RESULTS 

DET. 
LIMIT UNITS METHOD 

DATE 
ANALYZED ANALYST 

Toluene 

1,2,4-Trichlorobenzene 

1 ,2,3-Trichlorobenzene 

1, 1, 1-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

I ,2,3-Trichloropropane 

I ,2,4-Trimcthylbcnzene 

I ,3,5-Trimethylbenzene 

Vinyl Chloride 

o-Xylene 

m,p-Xylene 

Surrogates 

Dibromofluoromethane 

Toluene-d8 

4-Bromofluorobenzene 

1 ,2 Dichloroethane-d4 

<0.06 

<0.06 

<0.06 

<0.06 

<0.06 

<0.06 

<0.06 

<0.06 

<0.06 

<0.06 

<0.06 

<0.06 

99 

92 

94 

98 

0.06 

0.06 

0.06 

0.06 

0.06 

0.06 

0.06 

0.06 

0.06 

0.06 

0.06 

0.06 

mg/kg dry 

mg/kg dry 

mg!kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg!kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg!kg dry 

mg!kg dry 

RANGE 

70-130% 

70-130% 

70-130% 

70-130% 

5035/8260B 

5035/8260B 

5035/8260B 

5035/8260B 

5035/8260B 

5035/8260B 

5035/8260B 

5035/8260B 

5035/8260B 

5035/8260B 

5035/8260B 

5035/8260B 

5035/8260B 

5035/8260B 

5035/8260B 

5035/8260B 

5035/8260B 

11/15/12 

11/15/12 

11/15/12 

11115/12 

11/15112 

11/15/12 

11/15/12 

11/15/12 

11/15/12 

11/15112 

11/15112 

11/15/12 

11/15/12 

11/15/12 

11/15112 

11/15/12 

11/15112 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

KAC 

All QA/QC procedures required by the VPH Method were followed. 

All Performance/Acceptance Standards for the required QA/QC procedures were achieved or otherwise stated. 

No significant modifications were made to the VPH Method. 

All QA/QC procedures required by the EPH Method were followed. 

All Performance/Acceptance Standards for the required QA/QC procedures were achieved or otherwise stated. 

No significant modifications were made to the EPH Method. 
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Customer Name : Capaccio Environmental Eng. 

W.O. Number 1211-23653 

MassDEP Analytical Protocol Certification Form 
Laboratory Name: R.I. Analytical Laboratories Work Order No: 1211-23653 

ProJect I Locatwn: WATERS UST REMOVAL RTN 

This Form provides certifications for the following data set: list Laboratory Sample ID Number(s): 

1211-23653-001 through 1211-23653-002 

Matrices: D Groundwater/Surface Water ~ Soil I Sediment D Drinking Water D Air D Other 

CAM Protocol (check all that apply below): 

8260 voc 7470/7471 Hg MassDEPVPH 7196 Hex Cr 

D 

D 

MassDEPAPH 
CAM IIA CAM IIIB CAM IV A CAMVIB CAM IXA181 D l8t D 
8270 svoc 7010 Metals MassDEP EPH T0-15 VOC 

CAMIIB D CAM III C D CAMIVB ~ CAMIX B 

6010 Metals 6020 Metals 19014 Total Cyanide 6860 Perchlorate 
/PAC CAM VI A DCAM III A D CAM III D D D CAMV111 B 

Affirmative responses to Questions A through Fare required for "Presumptive Certainty" 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~ 

B 
Were the analytical methods(s) and all associated QC requirements specified in the selected CAM protocol(s) followed~ 

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~ 

D 
Does the laboratory report comply with all the reporting requirements specified in CAM VII A, "Quality Assurance and Quality Control 
Guidelines for the Aquisition and Reporting of Analytical Data"? 

E 
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 T0-15 Methods only: Was the complete analyte list reported for each method~ 

F 
Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated in a laboratory narrative 
(including all "No" responses to Questions A through E)~ 

--p._ Yes D No 

'jl Yes D No 

rYes D No 

~Yes D No 

)('Yes D No 

DYes D No 

~es D No 

" "Responses to Questions G,H and I below are reqwred for Presumptive Certamty status 

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocol(s)~ 0 Yes;< No 1 

Data User Note: Data that achieve "Presumptive Certainty" status may not necessarily meet the data usability and representativeness requirements described in 
310 CMR 40. 1056 2 k and WSC-07-350. 

Were results reported for the complete analyte list specified in the selected CAM protocol(s)~ 

1 A// negative responses must be addressed in an attached laboratory narrative_ 

DYes ,J\No 
1 

)(Yes D No 1 

I, the undersigned, attest under the pains and penalties ofperjury 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 comPte~-~ 
--~-~----? ~ //

Signature ;(> /~.-L ~ (.._. ( Position: QA/QC Director 

Printed Name: / Mike Hobin Date: 1( ,1/C ,II)_ 



I 
Page 11 of 18 

QA/QC Report 

Client: Capaccio Environmental Eng. 
WO#: 1211-23653 

Date: 11116/2012 
-Method Blanks Results

~ 
~~ 

:!' 

f 
f 
' Parameter Units Results Date Analyzed f 
f .. 

Extractable Petroleum Hydrocarbons with PAH (Soil) < 
t 
~ 

C9-Cl8 Aliphatics mglkg dry <20 11/14/2012 ' ' 
Cl9-C36 Aliphatics mglkg dry <20 11/14/2012 

Cll-C22 Aromatics mglkg dry <20 11/14/2012 
~ 

Total EPH mglkg dry <20 11/14/2012 ~' 
Target PAH Analytes 
Naphthalene 

2-Methylnaphthalene 

mglkg dry 

mglkg dry 

<0.4 

<0.4 

11/14/2012 

11/14/2012 

11/14/2012 
l!; 

Accnaphthylcne 

Acenaphthene 

Fluorene 

mglkg dry 

mglkg dry 

mglkg dry 

<0.4 

<0.4 

<0.4 

11/14/2012 

11/14/2012 

11114/2012 

I~,. 
I~ 
~ Phenanthrene mglkg dry <0.4 11114/2012 

Anthracene mglkg dry <0.4 11/14/2012 

Fluoranthene mglkg dry <0.4 11/14/2012 

Pyrene mglkg dry <0.4 11114/2012 

Benzo(a)anthracene mglkg dry <0.4 11114/2012 

Chrysene mglkg dry <0.4 11/14/2012 

Benzo(b )fluoranthene mglkg dry <0.4 11/14/2012 

Benzo(k)fluoranthene mglkg dry <0.4 11/14/2012 

Benzo(a)pyrene mglkg dry <0.4 11/14/2012 

Indeno( I ,2,3-cd)pyrene mglkg dry <0.4 11/14/2012 

Dibenzo(a,h)anthracene mglkg dry <0.4 11114/2012 

Benzo(g,h,i)perylene mglkg dry <0.4 11/14/2012 

Extraction Surrogates RANGE 11/14/2012 

Chloro-octadecane 40-140% 71 11/14/2012 

Ortho-terphenyl 40-140% 89 11/14/2012 

Fractionation Surrogates RANGE 11/14/2012 

2-Fluorobiphenyl 40-140% 93 11/14/2012 

2-Bromonaphthalene 40-140% 81 11/14/2012 

Volatile Petroleum Hydrocarbons (Soil) 

Unadj C5-C8 Aliphatics(FID) mglkg dry <2.5 11114/2012 

Unadj C9-CI2 Aliphatic(FID) mglkg dry <2.5 11/14/2012 

Methyl-tert-butylether mglkg dry <0.10 11/14/2012 

Benzene mglkg dry <0.25 11/14/2012 

Toluene mglkg dry <0.25 11/14/2012 

Ethyl benzene mglkg dry <0.25 11/14/2012 

m,p-Xylene mglkg dry <0.25 11/14/2012 

o-Xy1ene mglkg dry <0.25 11/14/2012 
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QA/QC Report I 
Client: 

WO#: 

Date: 

Capaccio Environmental Eng. 

1211-23653 

11/16/2012 
-Method Blanks Results

~ 
~ 
! 

Parameter Units Results Date Analyzed 

Volatile Petroleum Hydrocarbons (Soil) (cont'd) 

Naphthalene mglkg dry <0.25 11/14/2012 

Adj C5-C8 Aliphatics(FID) mg/kg dry <2.5 ll/14/2012 

Adj C9-Cl2 Aliphatics(FID) mglkg dry <2.5 11/14/2012 

C9-C I 0 Aromatics(PID) mg/kg dry <2.5 ll/14/2012 

Surrogate RANGE 11/14/2012 

2,5-Dibromotoluene(PID) 70-130% 113 11114/2012 

2,5-Dibromotoluenc(FID) 70-130% 115 11/14/2012 

5035(Soil) 

Acetone mglkg dry <0.50 11115/2012 

Tertiary Amyl Methyl Ether mglkg dry <0.25 11115/2012 

Benzene mglkgdry <0.05 11/15/2012 

Bromobenzene mglkgdry <0.05 11115/2012 

Bromochloromethane mglkg dry <0.05 ll/15/2012 

Bromodichloromethane mg/kg dry <0.05 ll/15/2012 

Bromoform mg/kg dry <0.05 11115/2012 

Bromomethanc mg/kg dry <0.25 11/15/2012 

Sec-butyl benzene mglkg dry <0.05 11/15/2012 

n-Butylbenzene mglkg dry <0.05 11115/2012 

tert-Butylbenzene mglkg dry <0.05 11115/2012 

Carbon Disulfide mglkg dry <0.25 11115/2012 

Carbon Tetrachloride mg/kg dry <0.05 11/15/2012 

Chi oro benzene mg/kg dry <0.05 11/15/2012 

Dibromochloromethane mg/kg dry <0.05 11115/2012 

Chloroethane mg/kg dry <0.25 ll/15/2012 

Chloroform mglkg dry <0.05 ll/15/2012 

Chloromethane mglkg dry <0.25 11/15/2012 

2-Chlorotoluene mglkg dry <0.05 11/15/2012 

4-Chlorotoluene mg/kg dry <0.05 11/15/2012 

I ,2-Dibromo-3 -Chloropropane mg/kg dry <0.10 11115/2012 

1,2-Dibromocthane(EDB) mg/kg dry <0.05 11115/2012 

Dibromomethane mglkg dry <0.10 11/15/2012 

I,3-Dichlorobenzene mglkg dry <0.05 11/15/2012 

I ,2-Dichlorobenzene mglkg dry <0.05 11115/2012 

I ,4-Dichlorobenzene mg/kg dry <0.05 11!15/2012 

n-Propylbenzene mglkg dry <0.05 11115/2012 

Dichlorodifluoromethane mglkg dry <0.25 11/15/2012 

1,1-Dichloroethane mg/kg dry <0.05 11/15/2012 
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QA/QC Report 
• 

I 


Client: Capaccio Environmental Eng. I 
·~WO#: 1211-23653 
~ 

~Date: 11/16/2012 ~ 
~ 

-Method Blanks Results- ~ 
t:· 
~ 

Parameter Units Results Date Analyzed 

5035(Soil) (cont'd) 

I ,2-Dichlorocthane mg/kg dry <0.05 11115/2012 

I, 1-Dichloroethene mg/kg dry <0.05 11/15/2012 
!:C 

cis-1,2-Dichloroethene mg/kg dry <0.05 11/15/2012 r:~ 

trans-! ,2-Dichloroethylene mg/kg dry <0.05 11/15/2012 i~
(,
F,

I ,2-Dichloropropane mg/kg dry <0.05 11/15/2012 '·· C· 

I ,3-Dichloropropane mg/kg dry <0.05 11115/2012 :' 
~ 
~2,2-Dichloropropane mg/kg dry <0.05 11115/2012 :.c 

~1,1-Dichloropropene mg!kg dry <0.05 11115/2012 


cis-! ,3-Dichloropropene mg!kgdry <0.05 11115/2012 


trans- I ,3-Dichloropropylene mg/kg dry <0.05 11/15/2012 


Diethyl ether mg/kg dry <0.25 11/15/2012 

~ 

Diisopropyl ether (DIPE) mg/kg dry <0.25 11/15/2012 ~ 
fi 
~1,4-Dioxane mg/kg dry <5.0 11115/2012 


Ethyl Tertiary Butyl Ether mg!kgdry <0.25 11/15/2012 


Ethyl benzene mg!kgdry <0.05 11115/2012 


Hexachlorobutadienc mg!kg dry <0.05 11115/2012 

2-Hexanone mg!kg dry <0.50 11115/2012 

Isopropylbenzene mg/kg dry <0.05 11115/2012 

p-Isopropyltoluene mg!kg dry <0.05 11/15/2012 

2-Butanone(MEK) mg/kg dry <0.50 11/15/2012 

4-Methyl-2-pentanone(MIBK) mg!kgdry <0.50 I 1115/2012 

MTBE mg!kg dry <0.05 11115/2012 

Methylene Chloride mg/kg dry <0.05 11115/2012 

Naphthalene mg!kg dry <0.05 11/15/2012 


I, I ,2-Trichloroethane mg!kg dry <0.05 11/15/2012 


Styrene mg/kg dry <0.05 11115/2012 


I, I, I ,2·Tetrachloroethane mg!kgdry <0.05 11115/2012 


l, I ,2,2-Tetrachloroethane mg/kg dry <0.05 11115/2012 


Tetrachloroethene mg/kg dry <0.05 11115/2012 

Tetrahydrofuran mg!kg dry <0.50 I 1/15/2012 

Toluene mg!kgdry <0.05 11115/2012 


I ,2,4-Trichlorobenzene mg/kg dry <0.05 11/15/2012 


l ,2,3-Trichlorobenzene mg/kg dry <0.05 11115/2012 


l, l, 1-Trichloroethane mg/kg dry <0.05 11115/2012 


Trichloroethene mg!kg dry <0.05 11/15/2012 

Trichlorofluoromethane mg!kg dry <0.05 11115/2012 

I ,2,3-Trichloropropane mg/kg dry <0.05 11/15/2012 

l ,2,4-Trimethylbenzene mg!kgdry <0.05 11/15/2012 

l ,3,5-Trimethylbenzene mg/kg dry <0.05 I 1115/2012 
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QA/QC Report 

Client: Capaccio Environmental Eng. 

wo #: 1211-23653 

Date: 11/16/2012 
-Method Blanks Results-

Parameter Units Results Date Analyzed 

5035(Soil) (cont'd) 

Vinyl Chloride 

o-Xylene 

m,p-Xylene 

Surrogates 
Toluene-d8 

Dibromofluoromethane 

1,2 Dichlorocthane-d4 

4-Bromofluorobenzene 

mg/kg dry 

mg/kg dry 

mglkg dry 

RANGE 
70-130% 

70-130% 

70-130% 

70-130% 

<0.05 11/15/2012 

<0.05 11115/2012 

<0.05 11115/2012 

11/15/2012 

91 11115/2012 

99 11115/2012 

96 11115/2012 

95 11115/2012 



Page 15 of 18 

-LCS/LCS Duplicate Data Results-

I Parameter 
CRM ISpike LCS LCS I LCS Dup 

Acceptance Limits Cone Cone %Ree Cone 
LCSDUP I 
%Ree %RPD Date Analyzed 

.. 

I I 
Extractable Petroleum Hydrocarbons with PAH (Soil) 

C9-C18 Aliphatics 20 

C 19-C36 Aliphatics 27 

C 11-C22 Aromatics 57 

Target P AH Analytes 
Naphthalene 3.33 

2-Mcthylnaphthalene 3.33 

Acenaphthylene 3.33 

Acenaphthene 3.33 

Fluorene 3.33 

Phenanthrene 3.33 

Anthracene 3.33 

Fluoranthene 3.33 

Pyrene 3.33 

Benzo(a)anthracene 3.33 

Chrysene 3.33 

Benzo(b)fluoranthenc 3.33 

Benzo(k)fluoranthene 3.33 

Benzo(a)pyrene 3.33 

1ndeno( 1 ,2,3-cd)pyrene 3.33 

Dibenzo(a,h)anthracene 3.33 

Benzo(g,h,i)perylene 3.33 

Extraction Surrogates 
Chloro-octadecane 

Ortho-terphenyl 

Fractionation Surrogates 
2-Fluorobiphenyl 

2-Bromonaphthalene 

Volatile Petroleum Hydrocarbons (Soil) 
Methyl-tert-butylether 2.5 

Benzene 2.5 

Toluene 2.5 

Ethyl benzene 2.5 

m,p-Xylene 5.0 

a-Xylene 2.5 

Naphthalene 2.5 

Adj C5-C8 Aliphatics(FID) 7.5 

Adj C9-C12 Aliphatics(FID) 5.0 

C9-C10 Aromatics(PID) 2.5 

Surrogate 
2,5-Dibromotoluene(PID) 

2,5-Dibromotoluene(FID) 

5035(Soil) 
Acetone 25 

Tertiary Amyl Methyl Ether 2.5 

Benzene 2.5 

Bromobenzene 2.5 

Bromochloromethane 2.5 

Bromodichloromethane 2.5 

13.0 

22.1 

45.9 

2.00 

2.08 

2.28 

2.27 

2.53 

2.61 

3.10 

2.77 

2.78 

2.91 

2.91 

2.98 

3.14 

2.92 

2.84 

2.93 

2.82 

60 

84 

93 

83 

2.1 

2.1 

2.2 

2.2 

4.6 

2.2 

2.2 

6.4 

3.9 

2.2 

99 

98 

30 

2.3 

2.4 

2.4 

2.5 

2.5 

65 

82 

81 

60 

62 

68 

68 

76 

78 

93 

83 

83 

87 

87 

89 

94 

88 

85 

88 

85 

84 

84 

88 

88 

92 

88 

88 

85 

78 

88 

120 

92 

96 

96 

100 

100 

12.7 

21.7 

46.6 

1.99 

2.06 

2.24 

2.23 

2.48 

2.57 

3.25 

2.77 

2.79 

2.95 

2.96 

3.08 

3.34 

2.99 

2.95 

3.01 

2.92 

64 

91 

90 

83 

2.1 

2.0 

2.1 

2.1 

4.4 

2.1 

2.2 

6.0 

3.8 

2.1 

92 

92 

30 

2.4 

2.7 

2.7 

2.7 

2.8 

64 

80 

82 

60 

62 

67 

67 

74 

77 

98 

83 

84 

89 

89 

92 

100 

90 

89 

90 

88 

84 

80 

84 

84 

88 

84 

88 

80 

76 

84 

120 

96 

108 

108 

108 

112 

2 

2 

2 

2 

2 

2 

2 

5 

0 

0 

2 

3 

6 

2 

4 

3 

3 

0 

5 

5 

5 

4 

5 

0 

6 

3 

5 

0 

4 

12 

12 

8 

11 

ll/14/2012 

11114/2012 

11114/2012 

11114/2012 

11/14/2012 

11/14/2012 

11114/2012 

11114/2012 

11/14/2012 

11114/2012 

11114/2012 

11114/2012 

11114/2012 

11114/2012 

11114/2012 

11114/2012 

11114/2012 

11114/2012 

11114/2012 

11114/2012 

11114/2012 

11/14/2012 

11114/2012 

11114/2012 

11114/2012 

11114/2012 

11114/2012 

11114/2012 

11/14/2012 

11/14/2012 

11115/2012 

11115/2012 

11115/2012 

11/15/2012 

11115/2012 

11115/2012 
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QA/QC Report 

Client: Capaccio Environmental Eng. 

WO#: 1211-23653 

Date: 11116/2012 
-LCS/LCS Duplicate Data Results-

I Parameter 
CRM 

Acceptance Limits 
Spike 
Cone 

LCS 
Cone 

LCS 
%Rec 

LCS Dup 
Cone 

LCSDUP 
%Rec %RPD Date Analyzed 

5035(Soil) (cont'd) 

Bromoform 2.5 2.1 84 2.3 92 9 11115/2012 

Bromomethane 2.5 3.2 128 3.6 144 12 11/15/2012 

Sec-butylbenzene 2.5 2.3 92 2.6 104 12 11/15/2012 

n-Butylbenzene 2.5 2.6 104 2.9 116 II 11115/2012 

tert-Butylbenzene 2.5 2.3 92 2.5 100 8 11/15/2012 

Carbon Disulfide 2.5 2.4 96 2.7 108 12 11115/2012 

Carbon Tetrachloride 2_5 2_4 96 2.8 112 15 11115/2012 

Chlorobenzene 2_5 2.4 96 2.6 104 8 11115/2012 

Dibromochloromethane 2_5 2.6 104 2.9 116 II 11115/2012 

Chloroethane 2_5 2_6 104 2.9 116 II 11115/2012 

Chloroform 2.5 2.4 96 2.6 104 8 11/15/2012 

Chloromethane 2.5 2.1 84 2.5 100 17 11115/2012 

2-Chlorotoluene 2.5 2.6 104 2.9 116 11 11/15/2012 

4-Chlorotoluene 2.5 2.6 104 2.9 116 11 11115/2012 

I ,2-Dibromo-3-Chloropropane 2.5 2.3 92 2.5 100 8 11115/2012 

1,2-Dibromoelhane(EDB) 2.5 2.6 104 2.8 112 7 11115/2012 

Dibromomethane 2_5 2.5 100 2.8 112 II 11/15/2012 

I ,3-Dichlorobenzene 2_5 2.4 96 2.6 104 8 11115/2012 

1,2-Dichlorobenzene 2_5 2.3 92 2.6 104 12 11115/2012 

I ,4-Dichlorobenzene 2.5 2.3 92 2.6 104 12 11115/2012 

n-Propylbcnzene 2.5 2_6 104 3.0 120 14 11115/2012 

Dichlorodifluoromethane 2.5 2_0 80 2.1 84 5 I 1115/2012 

I,1-Dichlorocthane 2.5 2.6 104 3_0 120 14 11/15/2012 

I ,2-Dichloroethane 2.5 2.5 100 2.7 108 8 11115/2012 

I,1-Dichloroethene 2.5 2.3 92 2.6 104 12 11115/2012 

cis-1 ,2-Dichloroethene 2.5 2.4 96 2.8 112 15 11115/2012 

trans-! ,2-Dichloroethylene 2_5 2.7 108 3.0 120 II 11115/2012 

I ,2-Dichloropropane 2_5 2.5 100 2.7 108 8 11/15/2012 

I ,3-Dichloropropane 2.5 2_6 104 2.9 116 II 11/15/2012 

2,2-Dichloropropane 2_5 2.4 96 2.9 116 19 11115/2012 

I, 1-Dichloropropene 2_5 2_6 104 2.9 116 II 11115/2012 

cis- I ,3-Dichloropropene 2_5 2.2 88 2.4 96 9 11/15/2012 

trans-! ,3-Dichloropropylene 2_5 2.3 92 2.5 100 8 11115/2012 

Diethyl ether 25 27 108 30 120 II II/I 5/2012 

Diisopropyl ether (DlPE) 2.5 2_6 104 2.9 116 II 11115/2012 

1,4-Dioxane 50 51 102 50 100 2 11115/2012 

Ethyl Tertiary Butyl Ether 2.5 2.7 108 2.9 116 7 11/15/2012 

Ethyl benzene 2.5 2.5 100 2.8 112 II 11/15/2012 

Hexachlorobutadiene 2.5 2.3 92 2.5 100 8 11115/2012 

2-Hexanone 25 29 116 32 128 10 11115/2012 

Isopropylbenzene 2.5 2.2 88 2.5 100 13 11115/2012 

p-Isopropyltoluene 2.5 2.3 92 2.5 100 8 11/15/2012 
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QA/QC Report 

Client: Capaccio Environmental Eng. 
WO#: 1211-23653 
Date: 11116/2012 

-LCS/LCS Duplicate Data Results-

CRM 
Parameter Acceptance Limits Date Analyzed 

5035(Soil) (cont'd) 
2-Butanone(MEK) 25 27 108 29 116 7 JJ/15/2012 

4-Methyl-2-pentanone(MIBK) 25 29 116 31 124 7 11115/2012 

MTBE 2.5 2.7 108 2.8 112 4 IJ/15/2012 

Methylene Chloride 2.5 2.6 104 2.8 112 7 11/15/2012 

Naphthalene 2.5 2.5 100 2.6 104 4 11/15/2012 

I, I ,2-Trichloroethane 2.5 2.5 100 2.8 112 II 11/15/2012 

Styrene 2.5 2.2 88 2.4 96 9 ll/15/2012 

1,1, 1 ,2· Tetrachloroethane 2.5 2.4 96 2.7 108 12 11115/2012 

1, 1,2,2·Tetrachloroethane 2.5 2.4 96 2.6 104 8 11115/2012 

Tctrachlorocthene 2.5 2.5 100 2.8 112 11 11115/2012 

Tctrahydrofuran 25 27 108 29 116 7 11115/2012 

Toluene 2.5 2.5 100 2.9 116 15 11/15/2012 

1,2,4-Trichlorobenzene 2.5 2.4 96 2.6 104 8 11/15/2012 

1 ,2,3-Trichlorobenzene 2.5 2.4 96 2.5 100 4 11/15/2012 

1,1, 1-Trichloroethane 2.5 2.4 96 2.8 112 15 11/15/2012 

T richloroethene 2.5 2.4 96 2.8 112 15 11115/2012 

Trichlorofluoromethane 2.5 2.4 96 2.9 116 19 11115/2012 

1 ,2,3 · Trichloropropane 2.5 2.4 96 2.7 108 12 11/15/2012 

1 ,2,4-Trimethylbenzene 2.5 2.3 92 2.6 104 12 11/15/2012 

1 ,3,5-Trimethylbenzene 2.5 2.3 92 2.5 100 8 11/15/2012 

Vinyl Chloride 2.5 2.3 92 2.7 108 16 11115/2012 

o-Xylene 2.5 2.2 88 2.4 96 9 11115/2012 

m,p-Xylene 5.0 4.4 88 4.9 98 11 11115/2012 

Surrogates 
Toluene-d8 104 108 

Dibromofluoromethane 100 101 

1,2 Dichloroethane-d4 101 101 

4-Bromofluorobenzene 103 104 



Page 18 of 18 

Case Narrative 


Date: 11116/2012 

Capaccio Environmental Eng. 
Attn: Mr. Matt Melvin 
293 Boston Post Road - West 
Marlborough, MA 01752 

Project: 

RIAL WO#: 1211-23653 

All QA/QC procedures required by the EPH Method were followed. All performance/acceptance standards for the 

required QA/QC procedures were achieved or otherwise stated in this case narrative. A fractionation check 

was performed on the silica gel lot associated with this sample and found to pass the method criteria 

unless otherwise stated here. The data reported for this sample was not corrected for instrument/solvent 

baseline effects. No significant modifications were made to the EPH Method. 

All QA/QC procedures required by the VPH Method were followed. All Performance/ Acceptance Standards for 

the required QA/QC procedures were achieved or otherwise stated. No significant modifications were made to 

the VPH Method. 

The following exceptions were noted for this Work Order: 

Volatile Organics by 8260B 

Question G- The S-1/GW-1 reporting limits were not met for (Dibromochloromethane, cis-1 ,3-Dichloropropene, 

trans-1,3-Dichloropropylene, 1,4-Dioxane, and 1,1,2,2-Tetrach1oroethane) in Sample -001(TANK 1-1, 1-2, 1-3 

COMPOSITE), and Dibromochloromethane, cis-1 ,3-Dichloropropene, trans-1 ,3-Dichloropropylene, 1 ,4-Dioxane, 

4-Methyl-2-pentanone, and 1,1,2,2-Tetrach1oroethane in Sample -002(TANK 2-1,2-2,2-3 COMPOSITE). 

Question H- Laboratory control sample (11/15112) I laboratory control sample duplicate (11115112) had 

analytes outside the 70%-130% QC acceptance limits. Up to 10% ofthe analytes are allowed to be out. The 

specific outliers include, (Bromomethane LCSD 144%). These analytes were not detected in the associated 

samples 

There were no additional exceptions or analytical issues to discuss concerning the testing requirements for 

the project. 

Mike Hobin 
QA/QC Director 
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CHAIN OF CUSTODY RECORD 
41 Illinois Avenue 

Warwick, RI 02888-3007 
800-937-2580 • Fax: 401-738-1970 

Date Time 
Collected Collected 

tlJtri td.... 1o \ s-s 
I 

\~\lS 

131 Coolidge St., Suite 105 
Hudson, MA 01749-1331 

800-937-2580 • Fax: 978-568-0078 

Field Sample Identification 

.~ 
"'0 
0.. s 
0 
Ul 

~ 

il) 
"0 
0 
u 

I 
I 

G ,lJ .. J < J J v 

Client Information / Project Information 

Rush- Date Due:_/_/_ 

Project Comments ·· ~~ 
Circle if applicable: GW-1, GW-2, GW-3, S-1, S-2, S-3 MCP Data Enhancement QC Packaqe?/ Yes No 

Temp. Upon Receipt /.g °C 

Lab Use Only 
Sample Pick-Up Only 

RIAL sampled; attach field hours 

L..-f-'smpped on ice 

Workorder No: iJ,./ f -},(}&53 
Containers: P=Poly, G=Giass, AG=Amber Glass, V=Vial, St=Sterile Preservatives: A=Ascorbic Acid, NH4=NH.CI, H=HCI, M=MeOH, N=HN03, NP=None, S-H2SO,, SB-NaHSQ,, SH=NaOH, T =Na2S203, Z=ZnO' 

Matrix Codes: GW=Groundwater, SW=Surface Water, WW=Wastewater, DW=Dnnk1ng Water, S=Soll, SL=Siudge, A=Air, B=Bulk!Solld, WP=Wipe, 0= Page Jof 

http:NH4=NH.CI


   

   
 

WATERS CORPORATION UST CLOSURE REPORT 


APPENDIX 5 

Soil Disposal Documentation 

CAPACCIO ENVIRONMENTAL ENGINEERING, INC. JANUARY 2013 
PROJECT NO: 00-046.078 



694034 1526203 
Please print or type~ (Form designed for use on elite (12-pitch) typewriter.) 

a:: 

UNIFORM HAZARDOUS 1. Generator ID Number 

WASTE MANIFEST 

HATERS CORPORATION 
34 MAPlE STREET ATTN: DAVE lEBLAMC 

MilfORD MA 01757 1508)478-2000 

21ST CENTURY ENV MGT LLC, OF RI 
7. Transporter 2 Company Name 

8. Designated Facility Name and Site Address 

NORTHlAND EIVIIOINEHTAL, llt 
275 AllERS AVENUE 

Facilit 's PhonePROVIDEtiCE, RI 02905 (401) 781-6340 

9a. 9b. U.S. DOT Description (including Proper Shipping Name, Hazard Class, ID Number, 
HM and Packing Group (if any)) 

1. STATE IE&ULATED OILY MAST£ 

10. Containers 

No. Type 

CM 

U.S. EPA ID Number 

RIR000508457 
U.S. EPA 10 Number 

U.S. EPA ID Number 

R10040098352 
11. Total 
Quantity 

12. Unit 
W!Nol. 

ACt 

0 I~ 
~~2.--------------------~~+-~ 
w 
<!) 

3. 

4. 

14. Special Handling Instructions and Additional Information 

(1) 548710-00 - OilY SOil 

FLE 

13. Waste Codes 

15. GENERATOR'S/OFFEROR'S CERTIFICATION: Ihereby declare that the contents of this consignment fully and accurately described above by the proper shipping name, and are classified, packaged, 
marked and labeled/placarded, and are in all respects in proper condition for transport acoording to applica international and national governmental regulations. If export shipment and Iam the Primary 
E rter, Icertify that the contents of this consignment oonfonm to the terms of the attached EPA Acknowled f Consent 

~ 18b. Alternate Facility (or Generator) 
...I 
0 

ntified in 40 CFR 262.27(a) (if Iam a large quantity generator) or (b am a small quantity genera 

Manifest Referenca Number: 
U.S. EPA 10 Number 

D Full Rejection 

~ 1ffi r-18c.
,F~a~ci~li~'s~P~h~on~e~:~~~~~~~~,------------------------------------------------------------~---------------------~~--~~-y~

Signature ofAlternate Facility (or Generator) Month Day Year 

~ 

~t1;9=.H~~;a~rd;o;us~W~a;s;te~R;e~;;rt~M;an;a;ge;me;:nt~M;eth;oo;~~~;e;si(i;.e~:.co;;de;s3to=r=~;;rd;o;ua;w;a;st;e~tra;a~tm;e;nt~,d;is~~;~;l=,a;n~d;recy;~d;in~g;s%;t;em;s~)===========~~=============~~===~====~===~ 
0 1 ~ a 



 

 
 

WATERS CORPORATION UST CLOSURE REPORT 


APPENDIX 6 

Tank Disposal Documentation 

CAPACCIO ENVIRONMENTAL ENGINEERING, INC. JANUARY 2013 
PROJECT NO: 00-046.078 



RECEiPi'.OF DiSPOSAl. OF UNDERGROUND STEEl. STORAGE TANK 

FORMERLY CONTAINING MOTOR FUEl. 


NAME AND ADDRESS OF APPROVED.TANKYARD: 

Approved tank yard no•.~_O"''O"-""/['--__Tank Yard Ledger 502 CMR 3.03{4) Number:c1?/ JCOd-3((; 
I ~ertify under.penalty of law I have personally examined the undergroYf!~ ste.el sto_ra~ ta~e,d to 

thrs 'approved tank yard' by (firm, corporailon or partnership) . /f,0{"-/1'10:\.St J6-(\ ((_ 

end accep!ad same In conformance with Office Of the State Fire MarilfiSI Regulations 50:2: CMR 3.00 · 

Provisions forApproving Underground Staal Storage Tank Dismenlli Ya s. valid permtt was issued 


. by the head of the LOCAL fire department FOlD# -----~'.:..w·"""'--...,-------
to transportlhls ! to this yard. . · 

Name and ~~~ e provf'd tank yard owner or owners . orized representative: 

Signature; ]fJ.iv _1,{! TJ!Ie : ; S l~ ' ~y Data signed: 1 

TANK DATA: 

Gallons: //), rrfl 
Previous contents: '__,.·{h· ... o"-!"'l__.... d'--gJ?'-"'"""J.... 
·b

0 
n 

D~me~r.~[~~"---~-------
-:>1 • I•

Length: '.{2'/) . 

Da~ Received: --+i+"b."'i/4-i=)'--------
.Serial #[If avarlable):________ 

Tank J.D. #{Form FP-290): ,...------

TANK REMOVED FROM: · (/ . 

_ No. and Street 3Y,4t/t,f}/4 , · 
City and Town: ii.2/lCu 
Fire Dept. Permit#: ~--5":1-7.J.=_,o"------
Ncl~: _____________ 

EACH TANK MUST HAVE A RECEIFT OF DISPOSAl. 

OWner/Operator to mail revised copy ofNotification Form (FP290, or FP290R) to local fire 
department and: · 

Department of Environmental Protection 

Bureau of Waste Prevention " UST Program 

P.O. Box 121J..0165 

Boston, MA 02112-0165 


This signed receipt of disposal must be returned to the head of the local lira department. 

Form Fl' 291 (liev.1112009) 

http:RECEiPi'.OF


. 

' . 

I 
1. 

RECciPi .OF DiSPOSAL OF UNDERGROUND STEEL STORAGE TANK 
FORMERLY CONTAINING MOTOR FUEL 

NAME AND ADDRESS OF APPROVED. TANK YARD: 

Approved tank yard no.~._ _,0'-'Q"'-"'t'J-<-___Tank Yard Ledger 502 CMR 3.03(4) Number: atJI'a,OU,).'S7 

I certify underpenalty of law I have pers.onally exa.fTilned. the undergr.o~mel stO!il~kere.·d to 
this ·approved tank yard" by (nrm, corporation or pamershipJ Al'o . east . a 
and acceplad same in conformance with Office of lhe Slate Fire MarshaJ Regulations 602 CMR 3.00 
Provisions for Apprcvlng Undergroi.Jnd Steel Storage Tank Dlsmantiln,}Yards. A vaHd permit was Issued 
by lhe head of the LOCAL fire department FDIC# 7/1(.s
tc transporflhls k to this yard. · 

Name and ofliyo,- .lt""'~of"'!!"'prov. d'tank yard owner or owners authorized representative: 

Signature: ~ ·~ f t Tdle: .])1Spv-kJ'I£ C Date signed: 7. · /;} 

TANK DATA: TANK REMOVED FROM·fflebfl 
Gallons: }5; 000 • No. and Street ~~t~S · 

Previous contents: 
 City and Town:__ ..J-L'L_~_:_::::_____J/_~;j:/: J.lkkJ () i/ 

' o" Fire Dept. Permit#: ~5';_'7-L,.&'-------Diameter:~JJ~:..,--.....,.------
Nmfi: ___________

Length: · ]Sb '' , 

Date Received: -"44-h>::f.Y.!....<:o.:.._____ 


.Serial# (lfavafiable): _______ 


Tank l.D. #(Form FP-290): ,...----- 

EACH TANK MUST HAVE A REC51FT OF DISPOSAl. 

Owner/Operator to mail revised copy of Notification Form (FP290, or FP290R) to local fire 
department and: · · 

Department of Environmental Protection 

Bureau of Waste Prevention - UST Program 

P.O. Box 120-0165 

Boston, MA02112-0165 


This signed receipt of disposal must be returned to the head of the locel fire department 

Fonn FP 291 (Rev. 1112009) 

----+-----------------"·---·~ 



- • .• $ 

. -~ . ·, ~ 

illr Q5k.~~¥~•;· · 
lJI· ~cfQ%"iN~~-~¥d.,£k.~~.at·· 
RECSF.T.OF DISPOSAL. OF UNI:ISRGROUND srsaSTORAGE TANK 


FORM!iiLY CONTAlMNG M910:R FUeL . 


-

. '· 

SlgnS!;lre : 

.. 
D( 

~~~·~1«+¢=~-------
_Serlsl#(Jf~fe):.______ 

Talk J.D.# (Fcirm Fl"-2SO): :-----'- 

··,_._, 

CwnerJOperatorto mail revised cow or Netification F~~, or FP2SCR} to 1Qcal me 
department and: . 

OepartrnerJt of E'nvlronmenial Protedion 

Bureau ofWasie Prewmioo • UST Frcgrarn 

P.O. Box 120-0105 

Eoston, MA02112...0105 
 ·. 

Thls slgned le<:$lpt or dispc..qJ must be returned to the head of th$ local me depl!rt!ni;nt 

Form l'l' 291. (lis'1. 1'112009) 

http:RECSF.T.OF
http:cfQ%"iN~~-~�d.,�k.~~.at


- . .· /. 

..... 


~r rffk·W~¥:~··, ..

. '¥'· ~o/~9'~-~¥~~-~~-~ 

R!CEIP.T.OF DISPOSAL OF UNDERGROUND STEEL STORMS TANK 
FORMERLY CONTA1NJNG M9TQPi FUa. 

-

. . 

. ·· ... 

Olsmei!ar. . 
------~------~-

l.enSih= . 
DEle F.ecei'led: ...:.t.l.!.{-1,/..lf-9/=1¢-::::...___ 

•Semi# (li'ave!!ebl•J:__________ 

TankLD. ;J; {Fcitm FF-2SO):_:-.---'- 

' 

~.. 

oWnerlopemor to mali revise-d ~py of NotificatiOn .Form (FF200, or FP2SCR) to local fire
cJepartment and: . . . . 

Department of Ei:rkonmenial Prol;;ciion 
Bureau ofwaste Prewrrtlon- UST Prcgram 
P.O. Sox 120-016!5 

Bos!on, MA 02112.016!5 


•. 

Tills slsned ~ ofdispQSal must lle reWmecl to the head ai mel«al ~~nt 

'• 

http:R!CEIP.T.OF


 

   
 

WATERS CORPORATION. RCRA FACILITY INVESTIGATION REPORT 


APPENDIX 5 

Field Data Report 

CAPACCIO ENVIRONMENTAL ENGINEERING, INC. JANUARY 2013 
PROJECT NO. 00-046.078 



Environmental Monitoring 
Pipeline Services 

Remediation Services 
Industrial Services 

Associates, Inc. Operations &Maintenance 
EST 

LOW FLOW GROUNDWATER MONITORING REPORT 

Client: 

Attention: 

Report Date: 

Capaccio Environmental Engineering 

293 Boston Post Road 

Marlborough, MA 01752 

Dawn Horter 

July 16, 2012 

Site Location: Waters Corporation, 134 Maple Street/5 Technology Drive Milford, MA 

Sample Date: July 12, 2012 

Field Technician(s): Ryan Decker, Mike Rivera 

Weather Conditions: Clear, +/- 80°F 

Location ID Depth SWL pH Temp Sp.Conductance DO ORP 

(feet) (feet) (S.U.) (OC) (mS/cm) (mg/L) (MV) 

MW-1 21.46 12.34 6.38 19.05 0.459 4.83 -21.3 

MW-2 18.42 9.06 6.46 18.25 0.421 3.04 -157.1 

MW-4 18.29 10.08 5.89 16.61 1.249 3.23 -14.0 

MW-5 17.58 11.64 5.99 17.50 0.497 2.57 -3.3 

MW-6 19.02 10.29 6.50 18.95 0.671 5.30 -96.0 

Location ID Top of Well 
(feet) 

MW-1 126.39 

MW-2 125.66 

MW-4 130.02 

MW-5 115.66 

MW-6 105.13 

Note(s): 

•Appropriately preserved samples delivered to Rl Analytical Laboratory, Warwick Rl, with the associated 

Chain of Custody documentation. 

•Well depth and Static Water Levels were measured from top of PVC Riser unless indicated otherwise. 

•Measurements listed above indicate final stabilized field analytical results. 

•MW-1, MW-2 and MW-6 purge water remained turbid. 

Reviewed By: a ?/..toJ..f()t-£.
--~~~7~,,~~~--------------

51 Fremont Street, Needham, MA 02494 • Tel: (781) 455-0003 Fax: (781) 455-8336 
www.estassociotes.com 

http:www.estassociotes.com


.L 

Environmental Monitoring 
Pipeline Services 

Remediation Services 
Industrial Services EST 

Operations & MaintenanceAssociates, Inc. 

Date _7___,,f-/_l~---;,f-/_1_2____ Initial _ _;_,!lJ.....~'-----

------;----+-

' . , ' 

T :··j::·---~ --:-Si:.---!----- ~---;· 
w~JL_JrJq,: ____ ;~; ____;___"-~--~- ---·--

, ! ~ ~ i l ' ~ ~ ! 
. ' ' 

-~- --- ._; ._,, __ _;.,, __ --: - •- --L·---, /,,--· -~--- -----L--- -- .--- -- --~ ---- -~---- --~--

~:: r!?f ,,{; ~;J~t~~~u~~t Jri~{~)>r ..•~ 
l·----- -,-

MW-t . HW-~-i- ~--
' ' 

·- e _:______ • -~ -- - • -~------f.

-·---~-~~r-

P~~r' 

·-------~---··· 

i---

-~----

t· 

+ 

51 Fremont Street, Needham, MA 02494 • (781) 455-0003 Fax (781) 455~8336 
www.estassociates.com 

http:www.estassociates.com


PROJECT NAME 

LOCATION 

SAMPLING CREW 

PURGING DATA 


REFERENCE POINT: 
 e 
DEPTH TO WATER 

CLOCK TIME STATIC DEPTH 

(FT) 

!05', 11-~7 
II oo '2. -~'1 
1105 12-7() 
I\ \0 12-70 

FINAL FIELD DATA 

pH: 


SPECIFIC CONDUCTANCE: 


TEMPERATURE: 


l:l~3tf 


PURGE RATE CUM. VOLUME TEMP SP. COND pH ORP/Eh DO Turb COMMENTS 

(ML) PURGED (L) (OC) (mS/cm) (s.u.) (MV) (mg/L) (NTU) 

;oomf~lh i- 5 1'1.03 0 '1./ 62 {, L/~ - 2'1.1 4.7$ 'lOS 
'?( ?-6 I Ct06 0 I Lf"5b b. L/' - 2."3. b 4. 8) 3 ).)/ 
f/ 2. 5' 1~.07 0 .45"8 b. 3Cf -zz,; 4.<&3 217 
It 3.0 ! c:r .o; 6 -~b"q c. 38 -'21- 3 LL83 5T1 

~ 

Steel Casing 

b· 3~ 

0 -~ 5'::!
i:l ,,s:_ 

ODOR AND PHYSICAL APPEARANCE OF SAMPLE: 

EST- LOW FLOW GROUNDWATER SAMPLING RECORD 


Caeaccio 

Wazrs Corp 

1<1)
; 
M~K 

(FT) 

(S.U.) 

(mS/cm) 
(OC) 

PURGING DEVICE: 

WELL DEPTH 

DO: 

TURBIDITY: 

ORP: 

't .s-3 
31~ 

·-2)."3 

WEATHER CONDITIONS: cl.eo-v-L~D '3 I 
1 

WELL CONDITION DATA 


Protective Casing Present: ~ N Concrete pad present: G> N 


Protective Casing Locked: y & Standing Water: y d) 

Physical Damage: y ® 

If yes, Describe: 


~~~ 
SAMPLER'S SIGNATURE: ~-~- ~,.,.--==="""' 

./ 

1.-tile 5rt~ L~ a~ 

PROJECT# WELL ID 11w-l 

DATE: 7/t z_ !t'Z
1 r 

SAMPLE TIME: l{(O 

~~ 
~1. -r 

(mg/L) 

(NTU) 

(MV) 

COMMENTS: 

r/r
(FT) Well Diameter 

fJv~ ~ l& ~41 /)Yibr it; 
I 

rf.w/Llrrr vr-, ../l, ..,.s 

~try' t·--fv-.;bil t;f.'er;l.vriv efev~ 1 6ul- 11cl- ~4pf)Atw, 
I {f / 

Cap on riser: 0 N 


Visible Heaving: y @ 




EST- LOW FLOW GROUNDWATER SAMPLING RECORD 

PROJECT NAME Capaccio 

LOCATION Wftters Corp 

SAMPLING CREW fl..{) ZM /1-..
7 

PURGING DATA 


REFERENCE POINT: @ . Steel Casing 


DEPTH TO WATER 

CLOCK TIME STATIC DEPTH PURGE RATE CUM. VOLUME TEMP SP. COND pH ORP/Eh DO Turb COMMENTS 

oqsS 
roo-o 
;oo5 
1010 

to 15' 

(FT) 

q,g2 
9--87 
Cf,<6Cf 
tt.cto 
<[.10 

(ML) PURGED (L) 

wa....//'lA r-., 1- 6" 
~( 2-0 
rr z.~ 
t"( '3.0 
£/ '3 .s

(OC) 

\9>. "26"' 
~~ t'2.\ 
l ~-;"2.."3 

r~.'"Z,~ 

,~.26' 

(mS/cm) 

O,Lf(~ 

0' 1-ll'l 

0 .i-f z:z 
o.'"iz3 
0' 421 

(s.u.) 

t-'13 
'· 47'·'"I.,
b'- 4S 
t .~-u; 

(MV) 

-I E?1.t./ 
-rfiCfvt) 

-157- 'T 
-r57. J 
- r57. I 

(mg/L) 

z-'l3 
'Z.q7 

-; ~of 
"3.0"3 

·~' 0~ 

(NTU) 

"1 zg 
tCf'$ 
S47 
s "'?, l 
s t3 

FINAL FIELD DATA 
pH: 


SPECIFIC CONDUCTANCE: 


TEMPERATURE: 


~-06 


b.Llb 

(),L-lz.l 
,g,-z.s-

ODOR AND PHYSICAL APPEARANCE OF SAMPLE: 

WEATHER CONDITIONS: cl~L 15o5 
1 

WELL CONDITION DATA 
Protective Casing Present: 

Protective Casing Locked: 

tJI> 
y 

N 

61 
Physical Damage: y @ 
If yes, Describe: 

SAMPLER'S SIGNATURE: ~..::i?"'  ~ 

~ 

(FT) 

(S.U.) 

(mS/cm) 
(OC) 

PURGING DEVICE: 

WELL DEPTH 

DO: 

TURBIDITY: 

ORP: 

"?J.t>t.( 
SG"3 

-!Sf· I 

'i~t¥~ a&.

Concrete pad present: <V N 


Standing Water: y @ 


~ -:;;?- . 

PROJECT# WELL ID ftw'-Z.. 

ll!;l_t 1., 10ibDATE: SAMPLE TIME: 
l 

e~e~ 

lg,'t?

(mg/L) 

(NTU) 

(MV) 

COMMENTS: 

+o 

I ,, 
(FT) Well Diameter 

- fJVYrlh"j we(( ~ r§' tJt/'n. ~!tilL 
I ( I 

Jo.. k../'VIQ ved~W:ts 
- -l-vI'brJ#y, ~~qfh bK I JJ• ..-. ~fvt..clVlo ........._ .. 


( 

Cap on riser: 6 N 


Visible Heaving: y ~ 




..•. EST- LOW FLOW GROUNDWATER SAMPLING RECORD 
PROJECT NAME 1 Capaccio PROJECT# WELL ID ~-t/: 
LOCATION Waters Corp 

SAMPLING CREW R.Q/ MU.. DATE: 7
7
!JzL 

; 
t ~ SAMPLE TIME: (Jq 30 

r 

PURGING DATA 


REFERENCE POINT: Steel Casing PURGING DEVICE: 
 C.U)tl/':1.05? let
DEPTH TO WATER ib,Q~ (FT) WELL DEPTH 1~,2~ (FT) Well Diameter 

CLOCK TIME STATIC DEPTH PURGE RATE CUM. VOLUME TEMP SP. COND pH ORP/Eh DO Turb COMMENTS 

(FT) (OC) (MV).PURGED (L)(ML) (mS/cm) (s.u.) (mg/L) (NTU) 

I. '6ltlDH<I/..,1\,ID. ~2. E).~L\ ],,/6'0Cfl5 ·~I'-!.~\&. b'l L2-4~ 7l$.t 
/f • ·~ .rqIt .6?, 1-fZ. 3-1~.!;l-00'1~0 I -"246!6,'3b b -~5' 

./ ,q,1to, ~b 'I G.Cbt; '3 .21-1'"1.3\ ·247OC(Z6 2-!:1 lb-b ( 
It -;.o 3,2."3to .'3(; \. a.4'l 6.sq Z-5.'(C> "! ~0 -14.016 •GI 

t~ 

FINAL FIELD DATA 
pH: 5. gj (S.U.) DO: 3.2.3 (mg/L) COMMENTS: .1lv~ WC;t1 ~ 15' mbl 

ISPECIFIC CONDUCTANCE: l.z.t.{! (mS/cm) TURBIDITY: ZG.j (NTU) I 

TEMPERATURE: 16.. 6l (OC) ORP: -1!./.o (MV) pv~ 4-e, ~k~ ~ht.,s 


ODOR AND PHYSICAL APPEARANCE OF SAMPLE: Cf8rw' LV~-u abr 
f ( 

I 

WEATHER CONDITIONS: cl~l '3t/s
r 

WELL CONDITION DATA 

Protective Casing Present: 


Protective Casing Locked: 


Physical Damage: 


If yes, Describe: 


Q N Concrete pad present: y @ Cap on riser: G N 

y Standing Water: y @ Visible Heaving: y~ ~ 
y ® 

~~--~ ~- -····-~~···SAMPLER'S SIGNATURE: 
~-~-:::::..-.-"' 

:,......'* 



EST- LOW FLOW GROUNDWATER SAMPLING RECORD 
PROJECT NAME Capaccio PROJECT# 

LOCATION Wat~rs Corp 

SAMPLING CREW RDZt1K DATE: ~ltt,[t2..
I 

PURGING DATA 

REFERENCE POINT: e Steel Casing PURGING DEVICE: c~~ 
DEPTH TO WATER II.,~ (FT) WELL DEPTH ,7_.s-s (FT) 

CLOCK TIME STATIC DEPTH PURGE RATE CUM. VOLUME TEMP SP. COND pH ORP/Eh DO Turb 

(FT) (ML) PURGED (L) (OC) (mS/cm) (s.u.) (MV) (mg/L) (NTU) 

, 130 t/.77 IOOU4tf/114~ -i I, 17, /.f~ O.L!~1 6-ol -G./ "Z.-6'-l '-/f.i 
\I ;S" 11-7S f(l 2.0 t7.Ll"l o.'-!q3 c. 00 -5'. 3 2 .5C( '36's 
1140 11-7~ I( 2-S" 17. t.f~ lLi..fC'f6 5", 'HJ - Ll-1 2.57 2 'f. 4 
Jlt.flJ If .7g t( ?.D 17. ?Z. o.'-1'18 ~.q'f - 3 -.:t 2 -~6 ?..6 .0( 

I( ~o I(~ 7~ I! -"':3-':J 17 .S"t> o.tict7 6 .9, - "3 ,3 2. ~7 '31.5' 

WELL ID 

SAMPLE TIME: 

Well Diameter 

COMMENTS 

nw,5 

ru;o 

2 (/ 

FINAL FIELD DATA 

pH: 
 s,cr1 

SPECIFIC CONDUCTANCE: C5 'q q] 
TEMPERATURE: n .s-o 

ODOR AND PHYSICAL APPEARANCE OF SAMPLE: 

(S.U.) DO: z..51 (mg/L) COMMENTS: PvvruJ w~tf £..... IG' 1A1ih 
(mS/cm) TURBIDITY: "7,/.5" (NTU) 
(OC) ORP: -~ .3 (MV) J)y-[Giy""" ~ Wfll4 v&-Jik4J 

I ( 

cl~!vta 1'5~ 
( 

cIecvv-/ tgo (s 
I 

WEATHER CONDITIONS: r 
WELL CONDITION DATA 

Protective Casing Present: 


Protective Casing Locked: 


Physical Damage: 


If yes, Describe: 


() N Concrete pad present: 0 N Cap on riser: (]; N 

y 41 Standing Water: y & Visible Heaving: y @ 
y @ 

~--__:::-~/
SAMPLER'S SIGNATURE: ~~,.:::?./' .:::- 

~ 



PROJECT NAME 

LOCATION 

SAMPLING CREW 

PURGING DATA 

REFERENCE POINT: 

DEPTH TO WATER 

LOCK TIME C STATIC DEPTH PURGE RATE CUM. VOLUME TEMP SP. COND pH ORP/Eh DO Turb COMMENTS 

(FT) (ML) PURGED (L) (OC) (mS/cm) (s.u.) (MV) (mg/L) (NTU) 

1230 16•13 /601'o1 tj11-1 f¥1 t.t;" tg,'{3 D.677 c.~4 -Cf7.6 1).?£ ~/COl> 

I "Z '35 ta -75 t/ Z·6 {g,<={6 0.61'1 C.. t;Z-<f5".8' s-,z.Cf (VI!V /000 

1740 
IZ. Lf5" 

'" '7{. 
t(j - 7b 

f/ 

I( 

2-71 
"3.0 

t ~ /llf 
1<75 ,4tJ 

0.673 
(J. t7 I 

b-1../Cf,_ ~() -?6./ 
-16-0 

1J.Z1 
;-' '30 

tJuev ( tJtftJ 

o,;w itJL'CJ 

FINAL FIELD DATA 
pH: 8-IJD 

SPECIFIC CONDUCTANCE: () 'h7.l 
TEMPERATURE: ,g,q;

ODOR AND PHYSICAL APPEARANCE OF SAMPLE: 

EST- LOW FLOW GROUNDWATER SAMPLING RECORD 

Capaccio 

Waters Corp 

R-Q h1k 


@ Steel Casing 

Ia.~ 

v 

(FT) 

(S.U.) 

(mS/cm) 
(OC) 

PURGING DEVICE: 

WELL DEPTH 

DO: 5~30 (mg/L) 

TURBIDITY: over IOIJt> (NTU) 

ORP: -t:i6.o (MV) 

C(efo1r/ go(~WEATHER CONDITIONS: 
r 

WELL CONDITION DATA 

Protective Casing Present: G; N Concrete pad present: G.l N 


Protective Casing Locked: y w Standing Water: y @ 

Physical Damage: (.&
y 


If yes, Describe: 


~~ SAMPLER'S SIGNATURE: ~-~~~ ~ 
~ 

7N-lf/ N> d~-r 

PROJECT# WELL ID fftv--£ 

DATE: SAMPLE TIME: 7 !tzirZ-r fZ.J-/6-, r 

c;~~~ 


COMMENTS: 

{lv~ ~:> 
I r f 

Cap on riser: (i) N 


Visible Heaving: y (]) 


I rl
(FT) Well Diameter 

Vvvad w-eff ~ /h l#M. 

~ I -fv_le~ 



----- --~-------·----·---------~·-····-·--·-·-·-------··--· ·- --- --- --- -·--·-·--·---------------~-~--------·-·-·-·---·-----~ 

51 Fremont Str·eet Needham. MA 02494 Tel 781-455-0003. Fax 78 1-455-6336 

CHAIN OF CUSTODY RECORD 


lient Capaccio Environmental Engineering 

978-27

34 

Roger Eydenburg 

293 Boston Post Road 

Dawn Hort

0-0193 Fax: 

Waters Corpor

Maple Street & 5 Technolo

tel: 

Fax: 

Marlboro

er 

ation 

gy Drive 

ugh, MA 

508-970-0028 

Milford, MA 

1. Wastewater 

2. Groundwater 

3. 

4. Soil 

5. 

MATRIX 

Drinking Water 

Surface Water 

0 
...... 
0 

e. 

EST to Invoice: 

Capaccio 

Lab to Invoice 

Capaccio 

Lab Report to 

dhorter@capaccio.com 

Billing ReferenCE{ 

Proj No. 00-046.078 

ow Flow GrounL

Collection 

dwater Sampling 

#of bottles 

6. Other 

Preservation 

0 
<D 
N 

~ 

"'a; 
El 
"'1

"'~ a; 
:iE 
co 

MW-1 

MW-2 

MW-4 

MW-5 

MW-6 

"· 

Date 

7(rz.jrz. 

.JI 

Time 

Illo 
!016" 
o cr;.a 
1150 
i ·z. '-l~ 

Matrix 

2 

2 

2 

2 

2 

Glass 

2 

2 

Type 

Plastic VOA's 

2· 

2

2. 

4. 

4 

..J 
(.) 
I 

X 

X 

X 

X 

X 

!":],~ 

I 
0 
rn 
z 

frY' l-1 ~ 

<-1 
,. 

I 
0 0 0 " QJ 

U) 
£ c:: z N w 0 

I I :::;; i5 z 

~ 
~::..-rJ 

nffv 

"' u 
0 
> 
X 

X 

X 

X 

X 

~ 
:r: 
a. 
UJ 

X 

X 

:c 
a. 
> 

X 

X 

<( 
0:: 
(.) 
0:: Comments: 

r- !'-.. 

~ 
'-.::v ' 

. '--"" 

ddress 

on tact 

hone# 

roject Name 

ddress 

ontact· 

.ocation ID # 

ascription 

Field ID I Point of Collection 

o. ''"'· 

Turnaround Information 

c:=J Std. 10 Day Turnaround 

c::::J 5 Day RUSH 

c::J 4DayRUSH 

D 3DayRUSH 

c::J 2DayRUSH 

c::J 1 Day RUSH 

Approved By: 

~( ........ v 

~ 

SPECIAL QAIQC or DATA Requirements: 

Data Enhancement to meet GW-2 or GW-3 standards (whichever is 

more stringent). 


EPH: 2 Ambers wl HCL; VPH & 8260: 4 Vials wl HCL 


------·- 

~------·-----

Laboratory: 

Analytical Information 

Additional lnformatron 

RIAL 

Sample CustQ!iy my_; ~cumented below each time samples change possesion, including courier delivery. 

Relinquished by Sample..;~ . ~-~~- Date Time.
o.teTimo 7/r:z./i 2... ~ec;t)~ ,;,_.r; _r~ ~~<~ (£r,;j 1&00 -7-.1/' j'Z..

Rel~nquished by Samp~ ;,...&  Date Time· '; ReC'eivjl'tl By: I' Date Time· 

2 
Q..,,.,..,¥mo! Qy• meR.-.tinquished by Sampler Preserve where arplkahle On Ice Temp"' ""10"'" "'"" 0 0 CJ CJJ ~ ---'-- 

2 
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r: 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. DateReceived: 7113/12 
Attn: Ms. Dawn Horter Date Reported: 7/26112 
293 Boston Post Road - West P.O.#: 
Marlborough, MA 01752 Work Order#: 1207-14368 

DESCRIPTION: PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING 


Subject sample(s) has/have been analyzed by our Warwick, R.I. laboratory with the attached results. 

Reference: 	 All parameters were analyzed by U.S. EPA approved methodologies. 
The specific methodologies are listed in the methods column of the Certificate Of Analysis. 

Data qualifiers (if present) are explained in full at the end of a given sample's analytical results. 

Certification#: Rl-033, MA-Rl015, CT-PH-0508, ME-Rl015 
NH-253700 A & B, USDA S-41844 

This Certificate represents all data associated with the referenced work order and is paginated for 
completeness. The complete Certificate includes one attachment; the original Chain of Custody. 

If you have any questions regarding this work, or if we may be of further assistance, please contact 
our customer service department. 

Approved by: 

Data Reporting 

enc: Chain of Custody 

41 Illinois Avenue, Warwick, Rl 02888 131 Coolidge Street, Suite 105, Hudson, MA 01749 
Phone: 401.737.8500 Fax: 401.738.1970 Phone: 978.568.0041 Fax: 978.568.0078 
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R.I. Analytical Laboratories, Inc. 


CERTIFICATE OF ANALYSIS 


Capaccio Environmental Eng. 

Date Received: 7113112 

Work Order#: 1207-14368 

PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING 

Sa~le # 001 
SA PLE DESCRIPTION: MW-1 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 7/12/2012@ 11:10 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 

Volatile Organic Compounds 

Acetone <10 10 ug/1 SW-846 8260B 7/20/12 KAC 

Tertiary Amyl Methyl Ether <5 ug/1 SW-846 8260B 7/20112 KAC 

Benzene <1 ug/1 SW-846 8260B 7/20112 KAC 

Bromobenzene <1 ug/1 SW-846 8260B 7/20112 KAC 

Bromochloromethane <1 ug/1 SW-846 8260B 7/20/12 KAC 

Bromodichloromethane <1 ug/1 SW-846 8260B 7/20/12 KAC 

Bromoform <1 ug/1 SW-846 8260B 7/20/12 KAC 

Bromomethane <1 ug/1 SW-846 8260B 7/20/12 KAC 

n-Butylbenzene <1 ug/1 SW-846 8260B 7/20112 KAC 

Sec-butylbenzene <1 ug/1 SW-846 8260B 7/20112 KAC 

tert-Butylbenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

Carbon Disulfide <5 5 ug/1 SW-846 8260B 7/20/12 KAC 

Carbon Tetrachloride <1 1 ug/1 SW-846 8260B 7/20/12 KAC 

Chlorobenzene <1 ug/1 SW-846 8260B 7/20112 KAC 

Dibromochloromethane <1 ug/1 SW-846 8260B 7/20112 KAC 

Chloroethane <5 ug/1 SW-846 8260B 7/20112 KAC 

Chloroform <1 ug/1 SW-846 8260B 7/20/12 KAC 

Chloromethane <5 ug/1 SW-846 8260B 7/20/12 KAC 

2-Chlorotoluene <1 ug/1 SW-846 8260B 7/20/12 KAC 

4-Chlorotoluene <1 ug/1 SW-846 8260B 7/20112 KAC 

1.2-Dibromo-3-Chloropropane <2 2 ug/1 SW-846 8260B 7/20112 KAC 

1,2-Dibromoethane(EDB) <1 1 ug/1 SW-846 8260B 7/20112 KAC 

Dibromomethane <2 2 ug/1 SW-846 8260B 7/20/12 KAC 

1 ,3-Dichlorobenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

1 ,2-Dichlorobenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

1 ,4-Dichlorobenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

n-Propylbenzene <1 ug/1 SW-846 8260B 7120112 KAC 

Dichlorodilluoromethane <5 ug/1 SW-846 8260B 7/20/12 KAC 

1,1-Dichloroethane <1 ug/1 SW-846 8260B 7/20/12 KAC 

1,2-Dichloroethane <1 ug/1 SW-846 8260B 7/20112 KAC 

1, 1-Dichloroethene <1 ug/1 SW-846 8260B 7/20112 KAC 

cis-! ,2-Dichloroethene <1 ug/1 SW-846 8260B 7/20112 KAC 

trans-! ,2-Dichloroethylene <2 2 ug/1 SW-846 8260B 7/20/12 KAC 

1 ,2-Dichloropropane <1 ug/1 SW-846 8260B 7/20/12 KAC 

1,3-Dichloropropane <1 ug/1 SW-846 8260B 7/20112 KAC 
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R.I. Analytical Laboratories, Inc. 


CERTIFICATE OF ANALYSIS 


Capaccio Environmental Eng. 

Date Received: 7/13/12 

Work Order#: 1207-14368 

PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING 

Sa~le # 001 
SA PLE DESCRIPTION: MW-1 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 7112/2012@ 11:10 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
2,2-Dichloropropane <1 ug/1 SW-846 8260B 7/20112 KAC 

1, 1-Dichloropropene <1 ug/1 SW-846 8260B 7/20/12 KAC 

cis-1,3-Dichloropropene <1 ug/1 SW-846 8260B 7/20/12 KAC 

trans-1,3-Dichloropropylene <1 ug/1 SW-846 8260B 7/20/12 KAC 

Diethyl ether <5 5 ug/1 SW-846 8260B 7/20112 KAC 

Diisopropyl Ether (DIPE) <5 5 ug/1 SW-846 8260B 7/20/12 KAC 

1,4-Dioxane <100 100 ug/1 SW-846 8260B 7/20/12 KAC 

Ethyl Tertiary Butyl Ether <5 5 ug/1 SW-846 8260B 7/20112 KAC 

Ethyl benzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

Hexachlorobutadiene <0.5 0.5 ug/1 sw-846 8260B 7/20/12 KAC 

2-Hexanone <10 10 ug/1 SW-846 8260B 7/20/12 KAC 

Isopropylbenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

p-Isopropyltoluene <1 ug/1 SW-846 8260B 7/20112 KAC 

2-Butanone(MEK) <10 10 ug/1 SW-846 8260B 7/20/12 KAC 

4-Methyl-2-pentanone(MIBK) <10 10 ug/1 SW-846 8260B 7/20/12 KAC 

Methyl Tertiary Butyl Ether (MTBE) <2 2 ug/1 sw-846 8260B 7/20/12 KAC 

Methylene Chloride <5 5 ug/1 SW-846 8260B 7/20/12 KAC 

Naphthalene <1 ug/1 SW-846 8260B 7/20/12 KAC 

1,1 ,2-Trichloroethane <1 ug/1 SW-846 8260B 7/20/12 KAC 

Styrene <1 ug/1 SW-846 8260B 7/20/12 KAC 

1,1, 1,2-Tetrachloroethane <1 ug/1 SW-846 8260B 7/20/12 KAC 

1, I ,2,2-Tetrachloroethane <1 ug/1 SW-846 8260B 7/20/12 KAC 

Tetrachloroethene <1 ug/1 SW-846 8260B 7/20/12 KAC 

Tetrahydrofuran <10 10 ug/1 SW-846 8260B 7/20/12 KAC 

Toluene <1 ug/1 SW-846 8260B 7/20/12 KAC 

I ,2,4-Trichlorobenzene <1 ug/1 SW-846 8260B 7/20112 KAC 

1 ,2,3-Trichlorobenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

1,1, 1-Trichloroethane <1 ug/1 SW-846 8260B 7/20/12 KAC 

Trichloroethene <1 ug/1 SW-846 8260B 7/20/12 KAC 

Trichlorolluoromethane <1 ug/1 SW-846 8260B 7/20/12 KAC 

1,2,3-Trichloropropane <2 2 ug/1 SW-846 8260B 7/20/12 KAC 

1 ,2,4-Trimethylbenzene <1 ug/1 SW-846 8260B 7/20112 KAC 

1 ,3,5-Trimethylbenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

Vinyl Chloride <1 ug/1 SW-846 8260B 7/20/12 KAC 

o-Xylene <1 ug/1 SW-846 8260B 7/20/12 KAC 

m,p-Xylene <1 ug/1 SW-846 8260B 7/20/12 KAC 

Surrogates RANGE SW-846 8260B 7/20/12 KAC 
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R.I. Analytical Laboratories, Inc. 


CERTIFICATE OF ANALYSIS 


Capaccio Environmental Eng. 

Date Received: 7113112 

Work Order#: 1207-14368 

PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING 

Sample# 001 
SAMPLE DESCRIPTION: MW-1 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 7112/2012@ 11:10 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
Dibromofluoromcthane 103 86-118% SW-846 8260B 7/20/12 KAC 

Tolucnc-d8 100 88-110% SW-846 8260B 7/20/12 KAC 

4-Bromofluorobenzene 98 86-115% SW-846 8260B 7/20/12 KAC 

1,2 Dichloroethane-d4 99 80-120% SW-846 8260B 7/20/12 KAC 
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R.I. Analytical Laboratories, Inc. 


CERTIFICATE OF ANALYSIS 


Capaccio Environmental Eng. 

Date Received: 7113/12 

Work Order#: 1207-14368 

PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING 

Sample# 002 
SAMPLE DESCRIPTION: MW-2 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 7112/2012@ 10:15 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 

Volatile Organic Compounds 

Acetone 10 10 ug/1 SW-846 8260B 7/20112 KAC 

Tertiary Amyl Methyl Ether <5 ug/1 SW-846 8260B 7/20/12 KAC 

Benzene <I ug/1 SW-846 8260B 7/20112 KAC 

8romobcnzene <1 ug/1 SW-846 82608 7/20/12 KAC 

Bromochloromethane <1 ug/1 SW-846 82608 7/20/12 KAC 

Bromodichloromethane <I ug/1 SW-846 82608 7/20/12 KAC 

Bromoform <I ug/1 SW-846 8260B 7/20/12 KAC 

Bromomethane <I ug/1 SW-846 8260B 7/20/12 KAC 

n-Butylbenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

Sec-butyl benzene <I ug/1 SW-846 82608 7/20112 KAC 

tert-Butylbenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

Carbon Disulfide <5 5 ug/1 SW-846 82608 7/20/12 KAC 

Carbon Tetrachloride <1 ug/1 SW-846 8260B 7/20112 KAC 

Chlorobenzene <I ug/1 SW-846 82608 7/20/12 KAC 

Dibromochloromethane <I I ug/1 SW-846 8260B 7/20112 KAC 

Chloroethane <5 5 ug/1 SW-846 8260B 7/20/12 KAC 

Chloroform <I ug/1 SW-846 82608 7/20/12 KAC 

Chloromethane <5 5 ug/1 SW-846 82608 7/20/12 KAC 

2-Chlorotoluene <I 1 ug/1 SW-846 8260B 7/20/12 KAC 

4-Chlorotoluene <I ug/1 SW-846 82608 7/20/12 KAC 

1 ,2-Dibromo-3 -Chloropropane <2 2 ug/1 SW-846 8260B 7/20/12 KAC 

1,2-Dibromoethane(EDB) <I ug/1 SW-846 8260B 7/20/12 KAC 

Dibromomethane <2 2 ug/1 SW-846 8260B 7/20/12 KAC 

1,3-Dichlorobenzene <1 I ug/1 SW-846 8260B 7/20112 KAC 

1 ,2-Dichlorobenzene <I ug/1 SW-846 8260B 7/20/12 KAC 

1,4-Dichlorobenzene <I ug/1 SW-846 82608 7/20/12 KAC 

n-Propylbenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

Dichlorodifluoromethane <5 5 ug/1 SW-846 8260B 7/20/12 KAC 

I, 1-Dichloroethane <I ug/1 SW-846 8260B 7/20/12 KAC 

I ,2-Dichloroethane <1 ug/1 SW-846 8260B 7/20/12 KAC 

1, 1-Dichloroethene <1 ug/1 SW-846 8260B 7/20/12 KAC 

cis- I ,2-Dichloroethene <1 ug/1 SW-846 8260B 7/20/12 KAC 

trans-! ,2-Dichloroethylene <2 2 ug/1 SW-846 8260B 7/20/12 KAC 

1 ,2-Dichloropropane <1 ug/1 SW-846 8260B 7/20/12 KAC 

1 ,3-Dichloropropanc <1 ug/1 SW-846 8260B 7/20/12 KAC 
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R.I. Analytical Laboratories, Inc. 


CERTIFICATE OF ANALYSIS 


Capaccio Environmental Eng. 

Date Received: 7/13/12 

Work Order#: 1207-14368 

PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING 

Sample# 002 
SAMPLE DESCRIPTION: MW-2 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 7112/2012@ 10:15 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
2,2-Dichloropropane <1 ug/1 SW-846 8260B 7/20/12 KAC 

1,1-Dichloropropene <1 ug/1 SW-846 8260B 7120/12 KAC 

cis-1 ,3-Dichloropropene <1 ug/1 SW-846 8260B 7120112 KAC 

trans-1 ,3-Dichloropropylene <1 ug/1 SW-846 8260B 7120/12 KAC 

Diethyl ether <5 5 ug/1 SW-846 8260B 7/20112 KAC 

Diisopropyl Ether (DIPE) <5 5 ug/1 SW-846 8260B 7/20/12 KAC 

1,4-Dioxane <100 100 ug/1 SW-846 8260B 7/20112 KAC 

Ethyl Tertiary Butyl Ether <5 5 ug/1 SW-846 8260B 7/20/12 KAC 

Ethylbenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

Hexachlorobutadiene <0.5 0.5 ug/1 SW-846 8260B 7120/12 KAC 

2-Hexanone <10 10 ug/1 SW-846 8260B 7120/12 KAC 

Isopropylbenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

p-lsopropyltoluene <1 ug/1 SW-846 8260B 7/20112 KAC 

2-Butanone(MEK) <10 10 ug/1 SW-846 8260B 7/20112 KAC 

4-Methyl-2-pentanone(MlBK) <10 10 ug/1 SW-846 8260B 7/20112 KAC 

Methyl Tertiary Butyl Ether (MTBE) <2 2 ug/1 SW-846 8260B 7/20/12 KAC 

Methylene Chloride <5 5 ug/1 SW-846 8260B 7/20/12 KAC 

Naphthalene <1 ug/1 SW-846 8260B 7/20/12 KAC 

1,1 ,2-Trichloroethane <1 ug/1 SW-846 8260B 7/20112 KAC 

Styrene <1 ug/1 SW-846 8260B 7/20/12 KAC 

I, 1,1,2-Tetrachloroethane <1 ug/1 SW-846 8260B 7120/12 KAC 

1, I ,2,2-Tetrachloroethane <1 ug/1 SW-846 8260B 7/20/12 KAC 

Tetrachloroethene <1 ug/1 SW-846 8260B 7/20112 KAC 

Tetrahydrofuran <10 10 ug/1 SW-846 8260B 7/20/12 KAC 

Toluene <1 ug/1 SW-846 8260B 7/20/12 KAC 

I ,2,4-Trichlorobenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

I ,2,3-Trichlorobenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

I, I, 1-Trichloroethane <1 ug/1 SW-846 8260B 7/20112 KAC 

Trichloroethene <1 ug/1 SW-846 8260B 7/20112 KAC 

Trichlorofluoromethane <1 ug/1 SW-846 8260B 7/20112 KAC 

J ,2,3-Trichloropropane <2 2 ug/1 SW-846 8260B 7/20112 KAC 

I ,2,4-Trimethylbenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

I ,3,5-Trimcthylbenzcne <1 ug/1 SW-846 8260B 7/20/12 KAC 

Vinyl Chloride <1 ug/1 SW-846 8260B 7/20/12 KAC 

o-Xylene <1 ug/1 SW-846 8260B 7120/12 KAC 

m,p-Xy1cne <1 ug/1 SW-846 8260B 7/20/12 KAC 

Surrogates RANGE SW-846 8260B 7/20112 KAC 
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R.I. Analytical Laboratories, Inc. 


CERTIFICATE OF ANALYSIS 


Capaccio Environmental Eng. 

Date Received: 7113/12 

WorkOrder#: 1207-14368 

PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING 

Sample# 002 
SAMPLE DESCRIPTION: MW-2 
SAMPLE TYPE: GRAB SAMPLE DATEffiME: 7/12/2012 @ 10:15 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
Dibromofluoromethane 104 86-118% SW-846 8260B 7/20/12 KAC 

Toluene-d8 101 88-110% SW-846 8260B 7120112 KAC 

4-Bromofluorobenzene 100 86-115% SW-846 8260B 7/20112 KAC 

1.2 Dichloroethane-d4 98 80-120% SW-846 8260B 7/20/12 KAC 
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R.I. Analytical Laboratories, Inc. 


CERTIFICATE OF ANALYSIS 


Capaccio Environmental Eng. 

Date Received: 7/13112 

Work Order#: 1207-14368 

PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING 

Sample# 003 
SAMPLE DESCRIPTION: MW-4 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 7112/2012@ 09:30 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 

Volatile Organic Compounds 

Acetone <10 10 ug/1 SW-846 8260B 7/20/12 KAC 

Tertiary Amyl Methyl Ether <5 5 ug/1 SW-846 8260B 7/20/12 KAC 

Benzene <I ug/1 SW-846 8260B 7/20/12 KAC 

Bromobenzene <I ug/1 SW-846 8260B 7/20112 KAC 

Bromochloromethane <I ug/1 SW-846 8260B 7/20112 KAC 

Bromodichloromethane <I ug/1 SW-846 8260B 7/20/12 KAC 

Bromoform <I ug/1 SW-846 8260B 7/20112 KAC 

Bromomethane <I ug/1 SW-846 8260B 7/20/12 KAC 

n-Butylbenzene <I ug/1 SW-846 8260B 7/20112 KAC 

Sec-butylbenzenc <1 ug/1 SW-846 8260B 7/20112 KAC 

tert-Butylbenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

Carbon Disulfide <5 5 ug/1 SW-846 8260B 7/20112 KAC 

Carbon Tetrachloride <1 ug/1 SW-846 8260B 7/20/12 KAC 

Chlorobenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

Dibromochloromethane <1 ug/1 SW-846 8260B 7/20112 KAC 

Chloroethane <5 5 ug/1 SW-846 8260B 7/20112 KAC 

Chloroform 2 ug/1 SW-846 8260B 7/20112 KAC 

Chloromethane <5 5 ug/1 SW-846 8260B 7/20/12 KAC 

2-Cblorotoluene <1 ug/1 SW-846 8260B 7/20/12 KAC 

4-Chlorotoluene <1 ug/1 SW-846 8260B 7/20112 KAC 

1 ,2-Dibromo-3-Chloropropane <2 2 ug/1 SW-846 8260B 7/20112 KAC 

I ,2-Dibromoethane(EDB) <I ug/1 SW-846 8260B 7/20112 KAC 

Dihromomethane <2 2 ug/1 SW-846 8260B 7/20/12 KAC 

1 ,3-Dichlorohenzene <I 1 ug/1 SW-846 8260B 7/20/12 KAC 

1 ,2-Dichlorobenzenc <1 ug/1 SW-846 8260B 7/20112 KAC 

I ,4-Dichlorobenzene <1 ug/1 SW-846 8260B 7/20112 KAC 

n-Propylbenzenc <I ug/1 SW-846 8260B 7/20112 KAC 

Dicblorodifluoromethane <5 5 ug/1 SW-846 8260B 7/20/12 KAC 

1, 1-Dichloroethane <1 ug/1 SW-846 8260B 7/20/12 KAC 

1 ,2-Dichloroethane <1 ug/1 SW-846 8260B 7/20/12 KAC 

1, 1-Dichloroethene <I ug/1 SW-846 8260B 7/20112 KAC 

cis-1 ,2-Dichloroethene <1 ug/1 SW-846 8260B 7/20/12 KAC 

trans-! ,2-Dichloroethylene <2 2 ug/1 SW-846 8260B 7/20/12 KAC 

1,2-Dichloropropane <1 ug/1 SW-846 8260B 7/20/12 KAC 

I ,3-Dichloropropane <1 ug/1 SW-846 8260B 7/20/12 KAC 
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CERTIFICATE OF ANALYSIS 


Capaccio Environmental Eng. 

Date Received: 7/13/12 

Work Order#: 1207-14368 

PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING 

Sample# 003 
SAMPLE DESCRIPTION: MW-4 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 7112/2012@ 09:30 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
2,2-Dichloropropane <I ug/1 SW-846 82608 7/20/12 KAC 

1, 1-Dichloropropene <1 ug/1 SW-846 82608 7/20/12 KAC 

cis-! ,3-Dichloropropene <1 ug/1 SW-846 82608 7/20/12 KAC 

trans-! ,3-Dichloropropylene <1 ug/1 SW-846 82608 7/20/12 KAC 

Diethyl ether <5 5 ug/1 SW-846 82608 7/20/12 KAC 

Diisopropyl Ether (DIPE) <5 5 ug/1 SW-846 82608 7/20112 KAC 

I ,4-Dioxane <100 100 ug/1 SW-846 82608 7/20112 KAC 

Ethyl Tertiary Butyl Ether <5 5 ug/1 SW-846 82608 7/20/12 KAC 

Ethyl benzene <I ug/1 SW-846 82608 7/20/12 KAC 

Hexachlorobutadiene <0.5 0.5 ug/1 SW-846 82608 7/20/12 KAC 

2-Hexanone <10 10 ug/1 SW-846 82608 7/20/12 KAC 

lsopropylbenzene <1 ug/1 SW-846 82608 7/20/12 KAC 

p-lsopropyltoluene <1 ug/1 SW-846 82608 7/20/12 KAC 

2-Butanone(MEK) <10 10 ug/1 SW-846 82608 7/20112 KAC 

4-Methyl-2-pentanone(MlBK) <10 10 ug/1 SW-846 82608 7/20/12 KAC 

Methyl Tertiary Butyl Ether (MTBE) <2 2 ug/1 SW-846 82608 7/20/12 KAC 

Methylene Chloride <5 5 ug/1 SW-846 82608 7/20/12 KAC 

Naphthalene <1 ug/1 SW-846 82608 7/20/12 KAC 

I, 1,2-Trichloroethane <1 ug/1 SW-846 82608 7/20/12 KAC 

Styrene <1 ug/1 SW-846 82608 7/20/12 KAC 

1, I,I ,2-Tetrachloroethane <1 ug/1 SW-846 82608 7/20/12 KAC 

l, I ,2,2-Tetrachloroethane <1 ug/1 SW-846 82608 7/20112 KAC 

Tetrachloroethene <1 ug/1 SW-846 82608 7/20/12 KAC 

Tctrahydrofuran <10 10 ug/1 SW-846 82608 7/20/12 KAC 

Toluene <I ug/1 SW-846 82608 7/20/12 KAC 

I ,2,4-Trichlorobenzene <1 ug/1 SW-846 82608 7/20/12 KAC 

1 ,2,3-Trichlorobenzene <1 ug/1 SW-846 82608 7/20/12 KAC 

l, 1,1-Trichloroethane <1 ug/1 SW-846 82608 7/20112 KAC 

Trichloroethene <1 ug/1 SW-846 82608 7/20/12 KAC 

Trichlorofluoromcthane <1 ug/1 SW-846 82608 7/20/12 KAC 

1 ,2,3-Trichloropropane <2 2 ug/1 SW-846 82608 7/20/12 KAC 

1 ,2,4-Trimethylbenzenc <1 ug/1 SW-846 82608 7/20/12 KAC 

1 ,3,5-Trimcthylbcnzene <1 ug/1 SW-846 82608 7/20/12 KAC 

Vinyl Chloride <I ug/1 SW-846 82608 7/20112 KAC 

o-Xylene <I ug/1 SW-846 82608 7/20/12 KAC 

m,p-Xylene <I ug/1 SW-846 82608 7/20/12 KAC 

Surrogates RANGE SW-846 82608 7/20/12 KAC 
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R.I. Analytical Laboratories, Inc. 


CERTIFICATE OF ANALYSIS 


Capaccio Environmental Eng. 

Date Received: 7113/12 

Work Order#: 1207-14368 

PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING 

Sample# 003 
SAMPLE DESCRIPTION: MW-4 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 7/12/2012@ 09:30 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
Dibromofluoromethane 104 86-118% SW-846 82608 7/20112 KAC 

Toluene-d8 101 88-110% SW-846 82608 7/20112 KAC 

4-Bromofluorobenzene 101 86-115% SW-846 82608 7/20/12 KAC 

1 ,2 Dichloroethane-d4 98 80-120% SW-846 82608 7/20/12 KAC 
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R.I. Analytical Laboratories, Inc. 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 

Date Received: 7/13/12 

Work Order #: 1207-14368 
PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLiNG 

Sample# 004 
SAMPLE DESCRIPTION: MW-5 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 7112/2012@ 11:50 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 

VPH 

Unadjusted C5-C8 Aliphatics(FID) <50 50 ug/1 MADEP 7/18/12 KAC 

Unadjusted C9-C12 Aliphatics(FlD) <50 50 ug/1 MADEP 7/18112 KAC 

Methyl-tert-butylether <5 5 ug/1 MADEP 7/18/12 KAC 

Benzene <5 5 ug/1 MADEP 7/18/12 KAC 

Toluene <5 5 ug/1 MADEP 7/18/12 KAC 

Ethylbenzene <5 5 ug/1 MADEP 7/18/12 KAC 

m,p-Xylene <5 5 ug/1 MADEP 7/18/12 KAC 

a-Xylene <5 5 ug/1 MADEP 7/18/12 KAC 

Naphthalene <5 5 ug/1 MADEP 7/18/12 KAC 

Adjusted C5-C8 Aliphatics(FID) <50 50 ug/1 MADEP 7/18/12 KAC 

Adjusted C9-Cl2 Aliphatics(FID) <50 50 ug/1 MADEP 7118/12 KAC 

C9-CI 0 Aromatics(PID) <50 50 ug/1 MADEP 7/18/12 KAC 

Surrogate RANGE 7/18/12 KAC 

2,5-Dibromotoluene(PID) 115 70-130% MADEP 7/18/12 KAC 

2,5-Dibromotoluene(FID) 112 70-130% MADEP 7/18/12 KAC 

EPH/PAH 

C9-C18 Aliphatics <110 110 ug/1 MADEP 7/20/12 TCL 

C 19-C36 Aliphatics <110 110 ug/1 MADEP 7/20/12 TCL 

C 11-C22 Aromatics <110 110 ug/1 MADEP 7/20/12 TCL 

Total EPH <330 330 ug/1 MADEP 7/20/12 TCL 

TARGET PAH ANALYTES 7/20/12 TCL 

Naphthalene <6 6 ug/1 MADEP 7/20/12 TCL 

2-Methylnaphthalene <6 6 ug/1 MADEP 7/20/12 TCL 

Acenaphthylene <6 6 ug/1 MADEP 7/20/12 TCL 

Acenaphthene <6 6 ug/1 MADEP 7/20/12 TCL 

Fluorene <6 6 ug/1 MADEP 7/20/12 TCL 

Phenanthrene <6 6 ug/1 MADEP 7/20/12 TCL 

Anthracene <6 6 ug/1 MADEP 7/20/12 TCL 

Fluoranthene <6 6 ug/1 MADEP 7/20/12 TCL 

Pyrcne <6 6 ug/1 MADEP 7/20/12 TCL 

13cnzo( a )anthracene <6 6 ug/1 MADEP 7/20/12 TCL 

Chrysene <6 6 ug/1 MADEP 7/20112 TCL 

I3enzo(b )fluoranthene <6 6 ug/1 MADEP 7/20112 TCL 

I3cnzo(k)fluoranthenc <6 6 ug/1 MADEP 7/20/12 TCL 
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R.I. Analytical Laboratories, Inc. 


CERTIFICATE OF ANALYSIS 


Capaccio Environmental Eng. 

Date Received: 7113112 

Work Order#: 1207-14368 

PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING 

Sample# 004 
SAMPLE DESCRIPTION: MW-5 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 7112/2012@ 11:50 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
Bcnzo( a )pyrene <6 6 ug/1 MADEP 7/20112 TCL 

Indcno( I ,2,3 -cd)pyrene <6 6 ug/1 MADEP 7/20/12 TCL 

Dibcnzo( a,h)anlhracene <6 6 ug/1 MADEP 7/20/12 TCL 

8enzo(g,h,i)perylene <6 6 ug/1 MADEP 7/20/12 TCL 

Extraction Surrogates RANGE 7/20/12 TCL 

Chloro-octadccane 64 40-140% MADEP 7/20/12 TCL 

Ortho-tcrphenyl 82 40-140% MADEP 7/20/12 TCL 

Fractionation Surrogates RANGE 7/20112 TCL 

2-Fluorobiphenyl 86 40-140% MADEP 7/20112 TCL 

2-Bromonaphthalene 70 40-140% MADEP 7/20112 TCL 

Extraction date Extracted MADEP 7/18/12 THP 

Volatile Organic Compounds 

Acetone <10 10 ug/1 SW-846 82608 7/20112 KAC 

Tertiary Amyl Methyl Ether <5 5 ug/1 SW-846 82608 7/20112 KAC 

Benzene <I ug/1 SW-846 82608 7/20112 KAC 

Bromobenzene <I ug/1 SW-846 82608 7/20/12 KAC 

8romochloromethane <I ug/1 SW-846 82608 7/20/12 KAC 

Bromodichloromethane <1 ug/1 SW-846 82608 7/20112 KAC 

Bromoform <1 ug/1 SW-846 82608 7/20112 KAC 

Bromomelhane <I ug/1 SW-846 82608 7/20/12 KAC 

n-Butylbenzene <I ug/1 SW-846 82608 7/20/12 KAC 

Sec-butyl benzene <I ug/1 SW-846 82608 7/20/12 KAC 

lert-Butylbenzene <I ng/1 SW-846 82608 7/20/12 KAC 

Carbon Disulfide <5 5 ug/1 SW-846 82608 7/20112 KAC 

Carbon Tetrachloride <I I ug/1 sw-846 82608 7/20/12 KAC 

Chlorobenzene <I ug/1 SW-846 82608 7/20/12 KAC 

Dibromochloromethane <I ug/1 SW-846 82608 7/20/12 KAC 

Chloroethane <5 ug/1 SW-846 82608 7/20/12 KAC 

Chloroform <I ug/1 SW-846 82608 7/20/12 KAC 

Chloromethane <5 5 ug/1 SW-846 82608 7/20112 KAC 

2-Chlorotolucne <I ug/1 SW-846 82608 7/20/12 KAC 

4-Chlorotoluenc <I ug/1 SW-846 82608 7/20/12 KAC 

I ,2-Dibromo-3 -Chloropropane <2 2 ug/1 SW-846 82608 7/20/12 KAC 

I ,2-Dibromoethane(EDB) <I ug/1 SW-846 82608 7/20112 KAC 

Dibromomethane <2 2 ug/1 SW-846 82608 7/20112 KAC 

I,3 -Dichlorobenzene <I 1 ug/1 SW-846 82608 7/20/12 KAC 
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R.I. Analytical Laboratories, Inc. 


CERTIFICATE OF ANALYSIS 


Capaccio Environmental Eng. 

Date Received: 7113/12 

Work Order#: 1207-14368 

PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING 

Sample# 004 
SAMPLE DESCRIPTION: MW-5 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 7112/2012@ 11:50 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
I ,2-Dichlorobcnzene <I ug/1 SW-846 8260B 7/20/12 KAC 

I ,4-Dichlorobenzene <I ug/1 SW-846 8260B 7/20112 KAC 

n-Propylbenzene <I ug/1 SW-846 8260B 7/20/12 KAC 

Dichlorodifluoromethane <5 5 ug/1 SW-846 8260B 7/20/12 KAC 

I, 1-Dichloroethane <1 ug/1 SW-846 8260B 7/20/12 KAC 

l ,2-Dichloroethane <I ug/1 SW-846 8260B 7/20/12 KAC 

l, 1-Dichloroethenc <1 ug/1 SW-846 8260B 7/20/12 KAC 

cis-1 ,2-Dichloroethene <1 ug/1 SW-846 8260B 7/20/12 KAC 

trans-! ,2-Dichloroethylene <2 2 ug/1 SW-846 8260B 7/20/12 KAC 

I ,2-Dichloropropane <1 ug/1 SW-846 8260B 7/20/12 KAC 

l ,3-Dichloropropane <I ug/1 SW-846 8260B 7/20/12 KAC 

2,2-Dichloropropanc <l ug/1 SW-846 8260B 7/20112 KAC 

l, 1-Dichloropropene <I ug/1 SW-846 8260B 7/20/12 KAC 

cis-! ,3-Dichloropropene <I ug/1 SW-846 8260B 7/20/12 KAC 

trans-! ,3 -Dicbloropropylene <I ug/1 SW-846 8260B 7/20/12 KAC 

Dicthyl ether <5 5 ug/1 SW-846 8260B 7/20/12 KAC 

Diisopropyl Ether (DlPE) <5 5 ug/1 SW-846 8260B 7/20/12 KAC 

1 ,4-Dioxane <100 100 ug/1 SW-846 8260B 7/20112 KAC 

Ethyl Tertiary Butyl Ether <5 ug/I SW-846 8260B 7/20/12 KAC 

Ethyl benzene <1 ug/I SW-846 8260B 7/20/I2 KAC 

Ilexachlorobutadiene <0.5 0.5 ug/I SW-846 8260B 7/20/I2 KAC 

2-I-Iexanonc <10 10 ug/1 SW-846 8260B 7/20/12 KAC 

lsopropylbenzcnc <I I ug/1 SW-846 8260B 7/20/12 KAC 

p-Isopropyltoluene <I ug/1 SW-846 8260B 7/20/12 KAC 

2-Butanone(MEK) <10 10 ug/1 SW-846 8260B 7/20112 KAC 

4-Methyl-2-pentanone(MIBK) <10 10 ug/1 SW-846 8260B 7/20/12 KAC 

Methyl Tertiary Butyl Ether (MTBE) <2 2 ug/1 SW-846 8260B 7/20/12 KAC 

Methylene Chloride <5 5 ug/1 SW-846 8260B 7120112 KAC 

Naphthalene <1 ug/1 SW-846 8260B 7/20/12 KAC 

I, I ,2-Trichioroethane <I ug/1 SW-846 8260B 7/20/12 KAC 

Styrene <1 ug/1 SW-846 8260B 7/20112 KAC 

I, I, l ,2-Tetrachloroethane <1 ug/1 SW-846 8260B 7/20/12 KAC 

l, 1,2,2-Tetrachloroethane <1 ug/1 SW-846 8260B 7/20/12 KAC 

Tetrachloroethene <1 ug/1 SW-846 8260B 7/20/12 KAC 

Tetrahydrofuran <10 10 ug/1 SW-846 8260B 7/20/12 KAC 

Toluene <1 ug/1 SW-846 8260B 7/20/12 KAC 

l ,2,4-Trichlorobcnzcne <1 ug/1 SW-846 8260B 7/20/12 KAC 
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R.I. Analytical Laboratories, Inc. 


CERTIFICATE OF ANALYSIS 


Capaccio Environmental Eng. 

Date Received: 7113112 

Work Order#: 1207-14368 

PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING 

Sample# 004 

SAMPLE DESCRIPTION: MW-5 

SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 

SAMPLE DET. 
PARAMETER RESULTS LIMIT UNITS 
1 ,2,3 -Trichlorobenzene <1 ug/1 

1,1, 1-Trichloroethane <1 ug/1 

Trichloroethene <1 ug/1 

Trichlorofluoromethane <1 ug/1 

I ,2,3-Trichloropropane <2 2 ug/1 

1 ,2,4-T rimethylbenzene <1 ug/1 

1 ,3, 5 -Trimethylbenzene <1 ug/1 

Vinyl Chloride <1 ug/1 

o-Xylene <1 ug/1 

m,p-Xylene <1 ug/1 

Surrogates RANGE 

Dibromotluoromethane 104 86-118% 

Toluene-d8 100 88-110% 

4-Bromofluorobenzene 102 86-115% 

I ,2 Dichloroethane-d4 96 80-120% 

All QA/QC procedures required by the VPH Method were followed. 


All Pcrfonnance/ Acceptance Standards for the required QA/QC procedures were achieved or otherwise stated. 


No significant modifications were made to the VPH Method. 


All QA/QC procedures required by the EPH Method were followed. 


All Perfom1ance/Acceptance Standards for the required QA/QC procedures were achieved or otherwise stated. 


No significant modifications were made to the EPH Method. 


7112/2012@ 11:50 

DATE 
METHOD ANALYZED 

SW-846 8260B 7/20112 

SW-846 8260B 7/20112 

SW-846 8260B 7/20112 

SW-846 8260B 7/20112 

SW-846 8260B 7/20/12 

SW-846 8260B 7/20/12 

SW-846 8260B 7/20/12 

SW-846 8260B 7/20/12 

SW-846 8260B 7/20/12 

SW-846 8260B 7/20/12 

SW-846 8260B 7/20/12 

SW-846 8260B 7/20/12 

SW-846 8260B 7/20/12 

SW-846 8260B 7/20/12 

SW-846 8260B 7/20/12 

ANALYST 
KAC 


KAC 


KAC 


KAC 


KAC 


KAC 


KAC 


KAC 


KAC 


KAC 


KAC 


KAC 


KAC 


KAC 


KAC 
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R.I. Analytical Laboratories, Inc. 


CERTIFICATE OF ANALYSIS 


Capaccio Environmental Eng. 

Date Received: 7113112 

Work Order#: 1207-14368 

PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING 

Sample# 005 
SAMPLE DESCRIPTION: MW-6 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 7112/2012@ 12:45 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 

VPH 

Unadjusted C5-C8 Aliphatics(FID) <50 50 ug/1 MADEP 7118/12 KAC 

Unadjusted C9-CI2 Aliphatics(FID) <50 50 ug/1 MADEP 7118/12 KAC 

Methyl-tcrt-butylethcr <5 5 ug/1 MADEP 7/18/12 KAC 

Benzene <5 5 ug/1 MADEP 7/18/12 KAC 

Toluene <5 5 ug/1 MADEP 7/18112 KAC 

Ethylbcnzene <5 5 ug/1 MADEP 7118112 KAC 

m,p-Xylene <5 5 ug/1 MADEP 7118112 KAC 

o-Xylene <5 5 ug/1 MADEP 7118/12 KAC 

Naphthalene <5 5 ug/1 MADEP 7/18/12 KAC 

Adjusted C5-C8 Aliphatics(FID) <50 50 ug/1 MADEP 7/18/12 KAC 

Adjusted C9-CI2 Aliphatics(FID) <50 50 ug/1 MADEP 7/18112 KAC 

C9-CIO Aromatics(PJD) <50 50 ug/1 MADEP 7118112 KAC 

Surrogate RANGE 7118112 KAC 

2,5-Dibromotoluene(PID) 126 70-130% MADEP 7/18/12 KAC 

2,5-Dibromoto1uene(FID) 125 70-130% MADEP 7118/12 KAC 

EPH/PAH 

C9-C18 Aliphatics 240 200 ug/1 MADEP 7/20/12 TCL 

C19-C36 Aliphatics 280 200 ug/1 MADEP 7/20/12 TCL 

C 11-C22 Aromatics <200 200 ug/1 MADEP 7/20/12 TCL 

Total EPH 520 ug/1 MADEP 7/20/12 TCL 

TARGET PAH ANALYTES 7/20/12 TCL 

Naphthalene <10 10 ug/1 MADEP 7/20112 TCL 

2-Mcthylnaphthalene <10 10 ug/1 MADEP 7/20112 TCL 

Accnaphthylene <10 10 ug/1 MADEP 7/20112 TCL 

Acenaphthene <10 10 ug/1 MADEP 7/20/12 TCL 

Fluorene <10 10 ug/1 MADEP 7/20/12 TCL 

Phenanthrene <10 10 ug/1 MADEP 7/20112 TCL 

Anthracene <10 10 ug/1 MADEP 7/20112 TCL 

Fluoranthene <10 10 ug/1 MADEP 7/20112 TCL 

Pyrene <10 10 ug/1 MADEP 7/20/12 TCL 

Benzo(a)anthracene <10 10 ug/1 MADEP 7/20/12 TCL 

Chrysene <10 10 ug/1 MADEP 7/20/12 TCL 

Benzo(b )fluoranthenc <10 10 ug/1 MADEP 7/20/12 TCL 

Benzo(k)fluoranthcnc <10 10 ug/1 MADEP 7/20/12 TCL 



Page 16 of29 

R.I. Analytical Laboratories, Inc. 


CERTIFICATE OF ANALYSIS 


Capaccio Environmental Eng. 

Date Received: 7/13/12 

Work Order#: 1207-14368 

PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING 

Sample# 005 
SAMPLE DESCRIPTION: MW-6 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 7112/2012@ 12:45 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
Benzo(a)pyrene <10 10 ug/1 MADEP 7/20/12 TCL 

lndeno( I ,2,3 -cd)pyrene <10 10 ug/1 MADEP 7/20/12 TCL 

Dibenzo(a,h)anthracene <10 10 ug/1 MADEP 7/20/12 TCL 

Benzo(g,h,i)perylene <10 10 ug/1 MADEP 7/20/12 TCL 

Extraction Surrogates RANGE 7/20/12 TCL 

Chloro-octadecane 39 * 40-140% MADEP 7/20/12 TCL 

Ortho-terphenyl 69 40-140% MADEP 7/20/12 TCL 

Fractionation Surrogates RANGE 7/20/12 TCL 

2-Fluorobiphenyl 82 40-140% MADEP 7/20/12 TCL 

2-Bromonaphthalene 70 40-140% MADEP 7/20112 TCL 

Extraction date Extracted MADEP 7/18/12 THP 

Volatile Organic Compounds 

Acetone 12 10 ug/1 SW-846 82608 7/20/12 KAC 

Tertiary Amyl Methyl Ether <5 5 ug/1 SW-846 82608 7/20/12 KAC 

Benzene <I ug/1 SW-846 82608 7/20/12 KAC 

Bromo benzene <I ug/1 SW-846 8260B 7/20112 KAC 

Bromochloromethane <I ug/1 SW-846 82608 7/20112 KAC 

Bromodichloromethanc <1 ug/1 SW-846 82608 7/20112 KAC 

Bromoform <I ug/1 SW-846 82608 7/20112 KAC 

8romomethane <I ug/1 SW-846 8260B 7/20112 KAC 

n-Butylbenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

Sec-butylbenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

tert-Butylbenzene <1 ug/1 SW-846 8260B 7/20112 KAC 

Carbon Disulfide <5 5 ug/1 SW-846 8260B 7/20112 KAC 

Carbon Tetrachloride <I ug/1 SW-846 8260B 7/20112 KAC 

Chlorobenzene <I ug/1 SW-846 8260B 7/20112 KAC 

Dibromochloromethane <I ug/1 SW-846 8260B 7/20/12 KAC 

Chloroethane <5 5 ug/1 SW-846 8260B 7/20/12 KAC 

Chloroform <I ug/1 SW-846 8260B 7/20/12 KAC 

Chloromethane <5 5 ug/1 SW-846 8260B 7/20112 KAC 

2-Chlorotoluene <I ug/1 SW-846 8260B 7/20/12 KAC 

4-Chlorotolucne <I ug/1 SW-846 8260B 7/20/12 KAC 

I ,2-Dibromo-3 -Chloropropanc <2 2 ug/1 SW-846 82608 7/20/12 KAC 

I ,2-Dibromocthanc(EDB) <I I ug/1 SW-846 8260B 7/20/12 KAC 

Dibromomethane <2 2 ug/1 SW-846 82608 7/20/12 KAC 

I ,3-Dichlorobcnzcnc <I ug/1 SW-846 8260B 7/20112 KAC 
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R.I. Analytical Laboratories, Inc. 


CERTIFICATE OF ANALYSIS 


Capaccio Environmental Eng. 

Date Received: 7113112 

Work Order#: 1207-14368 

PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING 

I
• 


Sample# 005 

SAMPLE DESCRIPTION: MW-6 

SAMPLE TYPE: GRAB SAMPLE DATE!fiME: 7/12/2012@ 12:45 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
I ,2-Dichlorobenzene <1 ug/1 SW-846 82608 7/20/12 KAC 

1 ,4-Dichlorobenzene <1 ug/1 SW-846 8260B 7/20/12 KAC 

n-Propylbenzene <I ug/1 SW-846 8260B 7/20112 KAC 

Dichlorodifluoromethane <5 5 ug/1 SW-846 8260B 7/20/12 KAC 

1,1-Dichloroethane <I ug/1 SW-846 82608 7/20/12 KAC 

I ,2-Dichloroethane <I ug/1 SW-846 8260B 7/20/12 KAC 

1, 1-Dichloroethene <1 ug/1 SW-846 8260B 7/20/12 KAC 

cis-1 ,2-Dichloroethene <1 ug/1 SW-846 8260B 7/20/12 KAC 

trans-1,2-Dichloroethylene <2 2 ug/1 SW-846 8260B 7/20/12 KAC 

I ,2-Dichloropropane <I ug/1 SW-846 8260B 7/20112 KAC 

I ,3-Dichloropropane <1 ug/1 SW-846 8260B 7/20/12 KAC 

2,2-Dichloropropane <I ug/1 SW-846 8260B 7/20112 KAC 

I, 1-Dichloropropene <1 ug/1 SW-846 8260B 7/20112 KAC 

cis-! ,3-Dichloropropene <I ug/1 SW-846 82608 7/20/12 KAC 

trans-! ,3-Dichloropropylenc <I ug/1 SW-846 8260B 7/20/12 KAC 

Dicthyl ether <5 5 ug/1 SW-846 8260B 7/20/12 KAC 

Diisopropyl Ether (DlPE) <5 5 ug/1 SW-846 8260B 7/20112 KAC 

I ,4-Dioxane <100 100 ug/1 SW-846 8260B 7/20112 KAC 

Ethyl Tertiary Butyl Ether <5 5 ug/1 SW-846 8260B 7/20/12 KAC 

Ethyl benzene <I ug/1 SW-846 8260B 7/20/12 KAC 

IIexachlorobutadicne <0.5 0.5 ug/1 SW-846 8260B 7/20/12 KAC 

2-Hexanone <10 10 ug/1 SW-846 82608 7/20/12 KAC 

Isopropyl benzene <I ug/1 SW-846 8260B 7/20/12 KAC 

p-Isopropyltoluene <I ug/1 SW-846 82608 7/20/12 KAC 

2-Butanone(MEK) <10 10 ug/1 SW-846 82608 7/20/12 KAC 

4-Methyl-2-pentanone(MIBK) <10 10 ug/1 SW-846 82608 7/20/12 KAC 

Methyl Tertiary Butyl Ether (MTBE) <2 2 ug/1 SW-846 82608 7/20/12 KAC 

Methylene Chloride <5 5 ug/1 SW-846 82608 7/20/12 KAC 

Naphthalene <I ug/1 SW-846 82608 7/20/12 KAC 

I, 1,2-Trichloroethane <I ug/1 SW-846 82608 7/20/12 KAC 

Styrene <I ug/1 SW-846 82608 7/20/12 KAC 

I, I, I ,2-Tetrachloroethane <I ug/1 SW-846 82608 7/20/12 KAC 

1, I ,2,2-Tetrachloroethane <1 ug/1 SW-846 82608 7/20/12 KAC 

Tetrachloroethcne <1 ug/1 SW-846 8260B 7/20/12 KAC 

Tetrahydrofuran <10 10 ug/1 SW-846 8260B 7/20112 KAC 

Toluene <I ug/1 SW-846 82608 7/20/12 KAC 

I ,2,4-Trichlorobenzenc <I ug/1 SW-846 82608 7/20/12 KAC 
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CERTIFICATE OF ANALYSIS 


Capaccio Environmental Eng. 

Date Received: 7113112 

Work Order#: 1207-14368 
PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING 

Sample# 005 
SAMPLE DESCRIPTION: MW-6 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 7/12/2012@ 12:45 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 
I ,2,3-Trichlorobenzene <1 ug/1 SW-846 82608 7/20112 KAC 

1,1,1-Trichloroethane <1 ug/1 SW-846 82608 7/20/12 KAC 

T richloroethene <1 ug/1 SW-846 82608 7/20/12 KAC 

Trich\orofluoromethane <1 ug/1 SW-846 82608 7/20/12 KAC 

1 ,2,3-Trichloropropane <2 2 ug/1 SW-846 82608 7/20/12 KAC 

1 ,2,4-Trimethylbenzene <1 ug/1 SW-846 82608 7/20/12 KAC 

1 ,3, 5-Trimethylbenzene <1 ug/1 SW-846 82608 7/20/12 KAC 

Vinyl Chloride <1 ug/1 SW-846 82608 7/20/12 KAC 

a-Xylene <1 ug/1 SW-846 82608 7/20/12 KAC 

m,p-Xylene <I ug/1 SW-846 82608 7/20/12 KAC 

Surrogates RANGE SW-846 82608 7/20/12 KAC 

Dibromofluoromethane 105 86-118% SW-846 82608 7/20/12 KAC 

Toluene-d8 103 88-110% SW-846 82608 7/20/12 KAC 

4-8romofluorobenzene 101 86-115% SW-846 82608 7120112 KAC 

I ,2 Dichloroethane-d4 99 80-120% SW-846 82608 7/20/12 KAC 

EPHIPAH 

C9-Cl8 Aliphatics 200 200 ug/1 MADEP 7/25/12 TCL 

C 19-C36 Aliphatics 220 200 ug/1 MADEP 7/25/]2 TCL 

Cl1-C22 Aromatics <200 200 ug/1 MADEP 7/25/12 TCL 

Total EPH 440 ug/1 MADEP 7/25112 TCL 

TARGET PAH ANAL YTES 7/25/12 TCL 

Naphthalene <10 10 ug/1 MADEP 7/25/]2 TCL 

2-Methy1naphthalcne <10 10 ug/1 MADEP 7125/12 TCL 

Acenaphthylene <10 10 ug/1 MADEP 7/25112 TCL 

Acenaphthene <10 10 ug/1 MADEP 7125112 TCL 

Fluorene <10 10 ug/1 MADEP 7/25/12 TCL 

Phenanthrene <10 10 ug/1 MADEP 7/25/12 TCL 

Anthracene <10 10 ug/1 MADEP 7/25/12 TCL 

Fluoranthene <10 10 ug/1 MADEP 7/25/12 TCL 

Pyrene <10 10 ug/1 MADEP 7/25112 TCL 

8enzo(a )anthracene <10 10 ug/1 MADEP 7/25/12 TCL 

Chrysene <10 10 ug/1 MADEP 7/25/12 TCL 

8enzo(b)fluoranthene <10 10 ug/1 MADEP 7/25/12 TCL 

8enzo(k )fluoranthene <10 10 ug/1 MADEP 7/25/12 TCL 

Benzo(a)pyrene <10 10 ug/1 MADEP 7/25/J2 TCL 

lndeno(l ,2,3-cd)pyrene <10 10 ug/1 MADEP 7/25/12 TCL 
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R.I. Analytical Laboratories, Inc. 


CERTIFICATE OF ANALYSIS 


Capaccio Environmental Eng. 

Date Received: 7113112 

Work Order#: 1207-14368 

PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING 

Sample# 005 
SAMPLE DESCRIPTION: MW-6 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 

SAMPLE DET. 
PARAMETER RESULTS LIMIT UNITS 
Dibcnzo( a,h )anthracene <10 10 ug/1 

Benzo(g,h,i)perylcnc <10 10 ug/1 

Extraction Surrogates RANGE 

Chloro-octadecane 34 * 40-140% 

Ortho-terphenyl 82 40-140% 

Fractionation Surrogates RANGE 

2-Fluorobiphenyl 94 40-140% 

2-Bromonaphthalene 86 40-140% 

Extraction date extracted 

All QNQC procedures required by the VPH Method were followed. 


All Performance/ Acceptance Standards for the required QA/QC procedures were achieved or otherwise stated. 


No significant modifications were made to the VPH Method. 


All QNQC procedures required by the EPH Method were followed. 


All Performance/Acceptance Standards for the required QA/QC procedures were achieved or otherwise stated. 


No significant modifications were made to the EPII Method. 


7/12/2012@ 12:45 

DATE 
METHOD ANALYZED 

MADEP 7/25/12 

MADEP 7/25/12 

7/25/12 

MADEP 7/25/12 

MADEP 7/25/12 

7/25/12 

MADEP 7/25/12 

MADEP 7/25/12 

MADEP 7/24/12 

ANALYST 
TCL 

TCL 

TCL 

TCL 

TCL 

TCL 

TCL 

TCL 

THP 
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Customer Name : Capaccio Environmental Eng. 

W.O. Number 1207-14368 

.·. 

,, ... 
MassDEPAiial}r!icalProtoc'ol·Gf4i!!c~ltio11 J:forDI ' c;ci~.'~l· 

... .··~k~r ·!~· 
.· .. ······., ······· .'Laboratory Name: R.I. Analytical Laboratories Work Order No: 1207-14368 

ProJect I Locatwn: PROJ# 00-046.078 WATERS CORP. LOW FLOW GROUNDWATER SAMPLING RTN 

This Form provides certifications for the following data set: list Laboratory Sample ID Number(s): 

1207-14368-001 through 1207-14368-005 

Matrices: ~ Groundwater/Surface Water 0 Soil I Sediment 0 Drinking Water D Air 0 Other 
~C:AM P-rOtocol /.(check all th~t appiybelow): 

8260 voc 747017471 Hg 
CAM II A CAM III B D~ 

8270 svoc 7010 Metals 
CAMIIB D CAM IIIC D 
6010 Metals 6020 Metals 19014 Total Cyanide 

CAMillA D CAM III D D D 

D 

/PAC CAM VI A D 

D 

Affirmative responses to Questions A through Fare required for "Presumptive Certainty" 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? 

B 
Were the analytical methods(s) and all associated QC requirements specified in the selected CAM protocol(s) followed? 

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? 

D 
Does the laboratory report comply with all the reporting requirements specified in CAM VII A, "Quality Assurance and Quality Control 
Guidelines for the Aqnisition and Reporting of Analytical Data"? 

E 
a. VPH, EPH, and APH Methods only: Was each method conducted without significant modification(s)? (Refer to the individual 
method(s) for a list ofsigniticant modifications). 
b. APH and T0-15 Methods only: Was the complete analyte list reported for each method? 

F 
Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated in a laboratory narrative 
(including all "No" resoonses to Questions A through E)? 

)('Yes D No 

D"!fSes No 

~es D No 

~Yes D No 

~es D No 

DYes NoD 

~es D No 

" "Responses to QuestiOns G,H and I below are reqwred for Presumptive Certamty status 

)(Yes D No I 

DYes )('No 
1 

Were results reported for the complete analyte list specified in the selected CAM protocol(s)? )("Yes D No I 

1 A// negative responses must be addressed in an attached laboratory narrative. 

fete. 

Position: QAIQC Director 

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 an 

Signature 

Printed Name: Date: 
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QA/QC Report 

Client: Capaccio Environmental Eng. 

wo #: 1207-14368 

Date: 7/26/2012 
-Method Blanks Results-

Parameter Units Results Date Analyzed 

Extractable Petroleum Hydrocarbons with PAH (Aqueous) 

C9-CI8 Aliphatics ug/1 <100 7/18/2012 

CI9-C36 Aliphatics ug/1 <100 7/18/2012 

C11-C22 Aromatics ug/1 <100 7/18/2012 

Target P AH Analytcs 7/20/2012 

Naphthalene ug/1 <5 7/18/2012 

2-Methylnaphthalcne ug/1 <5 7/18/2012 

Accnaphthylenc ug/1 <5 7118/2012 

Acenaphthene ug/1 <5 7/18/2012 

Fluorene ug/1 <5 7118/2012 

Phenanthrene ug/1 <5 7/18/2012 

Anthracene ug/1 <5 7/18/2012 

Fluoranthene ug/1 <5 7/18/2012 

Pyrene ug/1 <5 7/18/2012 

Benzo(a)anthraccnc ug/1 <5 7118/2012 

Chrysene ug/1 <5 7118/2012 

Benzo(b )fluoranthene ug/1 <5 7/18/2012 

Bcnzo(k)fluoranthenc ug/1 <5 7/18/2012 

Benzo(a)pyrene ug/1 <5 7/18/2012 

lndeno(l ,2,3-cd)pyrene ug/1 <5 7/18/2012 

Dibenzo(a,h)anthracene ug/1 <5 7/18/2012 

Benzo(g,h,i)perylene ug/1 <5 7118/2012 

Extraction Surrogates RANGE 
Chloro-octadecane 40-140% 64 7/18/2012 

Ortho-tcrphcnyl 40-140% 91 7/18/2012 

Fractionation Surrogates RANGE 
2-Fluorobiphenyl 40-140% 83 7118/2012 

2-Bromonaphthalene 40-140% 76 7118/2012 

Extractable Petroleum Hydrocarbons with PAH (Aqueous) 

C9-Cl8 Aliphatics ug/1 <100 7/25/2012 

C19-C36 Aliphatics ug/1 <100 7/25/2012 

C 11-C22 Aromatics ug/1 <100 7/25/2012 

Target P AH Analytes 7/25/2012 

Naphthalene ug/1 <5 7/25/2012 

2-Methylnaphthalcne ug/1 <5 7/25/2012 

Acenaphthylene ug/1 <5 7/25/2012 

Acenaphthenc ug/1 <5 7/25/2012 

Fluorene ug/1 <5 7/25/2012 
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QA/QC Report 

Client: Capaccio Environmental Eng. 

wo #: 1207-14368 

Date: 7/26/2012 
-Method Blanks Results-

Parameter Units Results Date Analyzed 

Extractable Petroleum Hydrocarbons with PAH (Aqueous) (cont'd) 

Phenanthrene 


Anthracene 


Fluoranthene 


Pyrene 


Benzo(a)anthracene 


Chrysene 


Benzo(b )fluoranthene 


Benzo(k)fluoranthcnc 


Benzo(a)pyrenc 


Jndeno( I ,2,3 -ed)pyrene 


Dibenzo(a,h)anthracene 


Benzo(g,h,i )perylene 


Extraction Surrogates 

Chloro-octadecane 


Ortho-terphenyl 


Fractionation Surrogates 

2-Fluorobiphenyl 


2-Bromonaphthalene 

Volatile Petroleum Hydrocarbons(Aqueous) 

Unadj C5-C8 Aliphatics(FID) 


Unadj C9-C12 Aliphatic(FID) 


Mcthyl-tert-butylether 


Benzene 


Toluene 


Ethy1benzene 


m,p-Xylcne 


o-Xylene 


Naphthalene 


Adj C5-C8 Aliphatics(FID) 


Adj C9-C 12 Aliphatics(FID) 


C9-C10 Aromatics(PID) 


Surrogate 

2,5-Dibromotoluene(PID) 


2,5-Dibromoto1uene(FID) 


Volatile Organics by Method 8260 

Acetone 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

RANGE 
40-140% 

40-140% 

RANGE 
40-140% 

40-140% 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

RANGE 
70-130% 

70-130% 

ug/1 

<5 7/25/2012 

<5 7/25/2012 

<5 7125/2012 

<5 7/25/2012 

<5 7/25/2012 

<5 7/25/2012 

<5 7/25/2012 

<5 7/25/2012 

<5 7/25/2012 

<5 7125/2012 

<5 7/25/2012 

<5 7/25/2012 

60 7/25/2012 

80 7/25/2012 

83 7/25/2012 

80 7/25/2012 

<50 7/18/2012 

<50 7/18/2012 

<5 7/18/2012 

<5 7/18/2012 

<5 7/18/2012 

<5 7/18/2012 

<5 7118/2012 

<5 7/18/2012 

<5 7/18/2012 

<50 7/18/2012 

<50 7118/2012 

<50 7/18/2012 

7/18/2012 

96 7/18/2012 

110 7/18/2012 

<10 7/20/2012 



Page 23 of29 

QA/QC Report 

Client: Capaccio Environmental Eng. 

wo #: 1207-14368 

Date: 7/26/2012 
-Method Blanks Results-

Parameter Units Results Date Analyzed 

Volatile Organics by Method 8260 (cont'd) 

Tertiary Amyl Methyl Ether 


Benzene 


Bromobenzene 


Bromochloromethanc 


Bromodichloromcthane 


Bromofonn 


Bromomethane 


n-Butylbenzene 


Sec-butyl benzene 


tert-Butylbenzene 


Carbon Disulfide 


Carbon Tetrachloride 


Chlorobenzene 


Dibromochloromethane 


Chloroethanc 


Chlorofonn 


Chloromethane 


2-Chlorotoluenc 


4-Chlorotoluene 


l ,2-Dibromo-3-Chloropropane 


I ,2-Dibromoethane(EDB) 


Dibromomethane 


1 ,3-Dichlorobenzene 


I ,2-Dichlorobenzene 


I ,4-Dichlorobenzene 


n-Propylbenzene 


Dichlorodifluoromethane 


1, 1-Dichlorocthane 


1 ,2-Dichlorocthane 


1,1-Dichloroethene 


cis-! ,2-Dichloroethene 


trans-1,2-Dichloroethylcne 


1,2-Dichloropropane 


I ,3-Dichloropropane 


2,2-Dichloropropane 


1, 1-Dichloropropene 


cis-! ,3-Dichloropropene 


Diethyl ether 


Diisopropyl ether (DIPE) 


ug/l 

ug/l 

ug/1 

ug/l 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/l 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/l 

ug/l 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/l 

ug/l 

ug/1 

ug/1 

ug/l 

ug/l 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/l 

<5 7120/2012 

<I 7/20/2012 

<I 7/20/2012 

<1 7120/2012 

<1 7120/2012 

<1 7/20/2012 

<I 7120/2012 

<1 7120/2012 

<1 7120/2012 

<I 7/20/2012 

<5 7/20/2012 

<1 7/20/2012 

<1 7/20/2012 

<1 7/20/2012 

<5 7/20/2012 

<I 7/20/2012 

<5 7/20/2012 

<1 7/20/2012 

<1 7/20/2012 

<2 7/20/2012 

<1 7/20/2012 

<2 7/20/2012 

<1 7/20/2012 

<1 7/20/2012 

<1 7/20/2012 

<I 7120/2012 

<5 7/20/2012 

<1 7/20/2012 

<1 7120/2012 

<I 7120/2012 

<1 7/20/2012 

<2 7/20/2012 

<1 7/20/2012 

<1 7/20/2012 

<1 7/20/2012 

<I 7120/2012 

<I 7/20/2012 

<5 7/20/2012 

<5 7/20/2012 
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QA/QC Report 

Client: Capaccio Environmental Eng. 

wo #: 1207-14368 

Date: 7/26/2012 
-Method Blanks Results-

Parameter Units Results Date Analyzed 

Volatile Organics by Method 8260 (cont'd) 

I ,4-Dioxane 


Ethyl Tertiary Butyl Ether 


Ethylbcnzenc 


Hexachlorobutadiene 


2-Hexanone 


Isopropylbenzene 


p-Isopropyltoluene 


2-Butanone(MEK) 


4-Methyl-2-pentanone(MIBK) 


MTBE 


Methylene Chloride 


Naphthalene 


I, I ,2-Trichloroethane 


Styrene 


I, I, I ,2·Tetrachloroethane 


I, I ,2,2-Tetrachloroethane 


Tetrachloroethene 


Tetrahydrofuran 


Toluene 


I ,2, 4-Trichlorobcnzene 


I ,2,3-Trichlorobenzene 


I, I, !-Trichloroethane 


Trichloroethene 


Trichlorofluoromethane 


I ,2,3-Trichloropropane 


I ,2,4-Trimethylbenzene 


I ,3,5-Trimethylbenzene 


Vinyl Chloride 


o-Xylene 


m,p-Xylene 


trans-! ,3-Dichloropropylcne 


Surrogates 
Di bromofluoromethane 


Toluene-d8 


4-Bromotluorobenzene 


I ,2 Dichloroethanc-d4 


ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

RANGE 
86-118% 

88-110% 

86-115% 

80-120% 

<100 7/2012012 

<5 7/20/2012 

<I 7/2012012 

<0.5 7/20/2012 

<10 7/20/2012 

<I 7/20/2012 

<I 7/20/2012 

<10 7/20/2012 

<10 7/20/2012 

<2 7/20/2012 

<5 7/20/2012 

<I 7/20/2012 

<I 7/20/2012 

<I 7/20/2012 

<I 7/2012012 

<I 7/20/2012 

<I 7/20/2012 

<10 7/2012012 

<I 7/20/2012 

<I 7/20/2012 

<I 7/20/2012 

<I 7/20/2012 

<I 7/20/2012 

<I 7/20/2012 

<2 7/20/2012 

<I 7/20/2012 

<I 7/20/2012 

<I 7/20/2012 

<I 7/20/2012 

<1 7/20/2012 

<I 7/20/2012 

7/20/2012 

106 7/20/2012 

101 7/20/2012 

99 7/20/2012 

97 7/20/2012 



Page 25 of29 

-LCS/LCS Duplicate Data Results-

Parameter 
CRM 

Acceptance Limits 
Spike 
Cone 

LCS 
Cone 

LCS 
%Rec 

LCS Dup 
Cone 

LCSDUP 
% Rec %RPD Date Analyzed 

Extractable Petroleum Hydrocarbons with P AH (Aqueous) 
C9-CI8 Aliphatics 300 230 77 239 80 4 7/20/2012 

C!9-C36 Aliphatics 400 403 101 432 108 7 7/20/2012 

Cll-C22 Aromatics 850 700 82 687 81 2 7/20/2012 

Target PAH Analytes 
Naphthalene 50 33.4 67 32.7 65 2 7/20/2012 

2-Methylnaphthalene 50 33.3 67 33.6 67 7/20/2012 

Acenaphthylene 50 35.5 71 35.7 71 7/20/2012 

Acenaphthcne 50 36.0 72 363 73 I 7/20/2012 

Fluorene 50 39.8 80 39.8 80 0 7/20/2012 

Phenanthrene 50 43.7 87 43.5 87 0 7/20/2012 

Anthracene 50 423 85 415 83 2 7/20/2012 

Fluoranthene 50 51.2 102 47.2 94 8 7/20/2012 

Pyrene 50 42.9 86 41.2 82 4 7/20/2012 

Benzo(a)anthraccne 50 43.7 87 41.8 84 4 7/20/2012 

Chrysene 50 44.1 88 42.1 84 5 7/20/2012 

Benzo(b )tluoranthene 50 423 85 411 82 3 7/20/2012 

Bcnzo(k)tluoranthene 50 43.1 86 43.8 88 2 7/20/2012 

Benzo(a)pyrene 50 43.7 87 41.8 84 4 7/20/2012 

Indeno( I ,2,3-cd)pyrene 50 43.2 86 44.4 89 3 7/20/2012 

Dibenzo(a,h)anthracene 50 42.1 84 41.9 84 0 7/20/2012 

Benzo(g,h,i)perylene 50 40.3 81 39.2 78 3 7/20/2012 

Extraction Surrogates 
Chloro-octadecane 74 77 

Ortho-terphenyl 80 78 

Fractionation Surrogates 
2-Fiuorobiphenyl 82 78 

2-Bromonaphthalene 79 74 

C9-Cl8 Aliphatics 300 211 70 244 81 15 7/20/2012 

Cl9-C36 Aliphatics 400 473 118 427 107 10 7/20/2012 

C ll-C22 Aromatics 850 709 83 823 97 15 7/20/2012 

Naphthalene 50 21.6 43 38.6 77 56 7/20/2012 

2-Methylnaphthalene 50 25.1 50 40.6 81 47 7/20/2012 

Acenaphthylene 50 29.4 59 42.6 85 37 7/20/2012 

Acenaphthene 50 31.0 62 44.5 89 36 7/20/2012 

Fluorene 50 35.6 71 48.1 96 30 7/20/2012 

Phenanthrene 50 42.6 85 52.6 105 21 7/20/2012 

Anthracene 50 44.0 88 49.7 99 12 7/20/2012 

Fluoranthene 50 49.8 100 55.6 Ill II 7/20/2012 

Pyrcne 50 46.2 92 51.1 102 10 7/20/2012 

Benzo(a)anthracene 50 47.5 95 515 103 8 7/20/2012 

Chrysene 50 47.9 96 51.8 104 8 7/20/2012 

Benzo(b )tluoranthene 50 51.7 103 48.1 96 7 7/20/2012 

Bcnzo(k)fluoranthene 50 46.3 93 50.1 100 8 7/20/2012 

Benzo(a)pyrene 50 47.4 95 51.9 104 9 7/20/2012 

Indeno(l ,2,3-cd)pyrene 50 52.3 105 50.9 102 3 7/20/2012 

Dibenzo( a,h )anthracene 50 453 91 44.9 90 7/20/2012 

Benzo(g,h,i)perylene 50 45.0 90 50.0 100 II 7/20/2012 

Extraction Surrogates 
Chloro-octadecane 87 49 
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QA/QC Report 

Client: Capaccio Environmental Eng. 

wo #: 1207-14368 

Date: 7/26/2012 
-LCS/LCS Duplicate Data Results-

Parameter 
CRM 

Acceptance Limits 
Spike 
Cone 

ILCS 
Cone 

ILCS 
%Rec 

ILCS Dup 
Cone 

LCS DUP 
%Rec %RPD Date Analyzed 

Extractable Petroleum Hydrocarbons with PAH (Aqueous) (cont'd) 
Ortho-lerphenyl 97 92 

Fractionation Surrogates 
2-Fluorobiphenyl 135 88 

2-Bromonaphthalene 124 74 

Volatile Petroleum Hydrocarbons(Aqueous) 
Methyl-lert-bulylether 50 49 98 50 

Benzene 50 50 100 49 

Toluene 50 49 98 49 

Ethy1benzene 50 50 100 50 

m,p-Xylene 100 103 103 103 

a-Xylene 50 50 100 49 

Naphthalene 50 52 104 49 

Adj C5-C8 Aliphatics(FJD) 150 170 113 163 

Adj C9-Cl2 Aliphatics(FJD) !00 85 85 84 

C9-Cl0 Aromatics(PJD) 50 50 100 49 

Surrogate 
2,5-Dibromotoluene(PID) Ill 105 

2,5-Dibromotoluene(FID) 112 102 

Volatile Organics by Method 8260 
Acetone 500 490 98 480 

Tertiary Amyl Methyl Ether 50 50 100 47 

Benzene 50 51 102 49 

Bromobenzene 50 50 100 47 

Bromochloromethane 50 52 104 50 

Bromodichloromethane 50 53 106 50 

Bromoform 50 52 104 51 

Bromomethane 50 53 106 52 

n-Butylbenzcne 50 51 102 50 

Sec-butylbenzene 50 52 104 49 

tcrt-Butylbenzenc 50 52 104 48 

Carbon Disulfide 50 54 108 50 

Carbon Tetrachloride 50 56 112 53 

Chlorobenzene 50 52 104 50 

Dibromochloromelhane 50 52 104 51 

Chloroethane 50 52 104 49 

Chloroform 50 52 104 50 

Chloromethane 50 59 118 56 

2-Chlorotoluene 50 52 104 49 

4-Chlorotoluene 50 52 104 49 

I ,2-Dibromo-3 -Chloropropane 50 46 92 47 

1,2-Dibromoethane(EDB) 50 50 100 49 

100 2 7118/2012 

98 2 7/18/2012 

98 0 7/18/2012 

100 0 7/18/2012 

103 0 7/18/2012 

98 2 7/18/2012 

98 6 7118/2012 

109 4 7118/2012 

84 I 7/18/2012 

0 0 7/18/2012 

96 2 7120/2012 

94 6 7120/2012 

98 4 7/20/2012 

94 6 7/20/2012 

100 4 7120/2012 

100 6 7120/2012 

102 2 7/20/2012 

104 2 7/20/2012 

100 2 7/20/2012 

98 6 7/20/2012 

96 8 7120/2012 

100 8 7/20/2012 

106 6 7/20/2012 

100 4 7120/2012 

102 2 7/20/2012 

98 6 7120/2012 

100 4 7/20/2012 

112 5 7/20/2012 

98 6 7120/2012 

98 6 7120/2012 

94 2 7/20/2012 

98 2 7120/2012 
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QA/QC Report 

Client: Capaccio Environmental Eng. 

wo #: 1207-14368 

Date: 7/26/2012 
-LCS/LCS Duplicate Data Results-

I Parameter I CRM 
Acceptance Limits 

Spike 
Cone 

ILCS 
Cone 

LCS 
%Rec 

LCS Dup ILCS DUP I 
Cone % Rec % RPD 

I 
Date Analyzed 

Volatile Organics by Method 8260 (cont'd) 
Dibromomethane 

I ,)-Dichlorobenzene 


I ,2-Dichlorobenzene 


I ,4-Dichlorobenzene 


n-Propylbenzene 


Dichlorodifluoromethane 


I , I-Dichloroethane 


I ,2-Dichloroethane 


I. I -Dichloroethene 


cis- I ,2-Dichloroethene 


trans- I ,2-Dichloroethylene 


I ,2-Dichloropropane 


1 ,3-Dichloropropanc 


2,2-Dichloropropane 


1, 1-Dichloropropene 


cis-! ,3-Dichloropropene 


Diethyl ether 


Diisopropyl ether (DIPE) 


1,4-Dioxane 


Ethyl Tertiary Butyl Ether 


Ethylbenzene 


Hexachlorobutadiene 


2-Hexanone 


Isopropyl benzene 


p-Isopropyltoluene 


2-Butanone(MEK) 


4-Methyl-2-pentanone(MIBK) 


MTBE 


Methylene Chloride 


Naphthalene 


1, 1,2-Trichloroethane 


Styrene 


1, 1, 1.2-Tetrachloroethane 


1,1 ,2,2-Tetrachloroethane 


Tetrachloroethene 


Tetrahydrofuran 


Toluene 


I ,2,4-Trichlorobenzenc 


1 ,2,3-Trichlorobenzcne 


1, 1, 1-Trichloroethane 


Trichloroethene 


Trichlorofluoromethane 


50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

500 

50 

1000 

50 

50 

50 

500 

50 

50 

500 

500 

50 

50 

50 

50 

50 

50 

50 

50 

500 

50 

50 

50 

50 

50 

50 

54 

50 

52 

51 

53 

65 

53 

54 

53 

53 

54 

52 

51 

48 

55 

51 

540 

51 

870 

48 

53 

54 

510 

53 

51 

490 

480 

51 

54 

40 

50 

53 

52 

47 

54 

500 

52 

49 

46 

56 

54 

60 

108 

100 

104 

102 

106 

130 

106 

108 

106 

106 

108 

104 

102 

96 

110 

102 

108 

102 

87 

96 

106 

108 

102 

106 

102 

98 

96 

102 

108 

80 

100 

106 

104 

94 

108 

100 

104 

98 

92 

112 

108 

120 

52 

48 

48 

48 

50 

63 

50 

52 

50 

51 

49 

49 

50 

43 

51 

50 

510 

49 

980 

51 

49 

53 

510 

50 

50 

480 

480 

49 

51 

47 

49 

50 

49 

46 

49 

480 

49 

51 

54 

51 

50 

55 

104 

96 

96 

96 

100 

126 

100 

104 

100 

102 

98 

98 

100 

86 

102 

100 

102 

98 

98 

102 

98 

106 

102 

100 

100 

96 

96 

98 

102 

94 

98 

100 

98 

92 

98 

96 

98 

102 

108 

102 

100 

110 

4 

4 

8 

6 

6 

3 

6 

4 

6 

4 

10 

6 

2 

11 

8 

2 

6 

4 

12 

6 

8 

2 

0 

6 

2 

2 

0 

4 

6 

!6 

2 

6 

6 

2 

10 

4 

6 

4 

16 

9 

8 

9 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

712012012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 

7/20/2012 
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QA/QC Report 

Client: Capaccio Environmental Eng. 

wo #: 1207-14368 

Date: 7/26/2012 
-LCS/LCS Duplicate Data Results-

CRM 
Parameter Acceptance Limits 

Spike 
Cone 

ILCS 
Cone 

ILCS 
%Rec 

LCS Dup ILCS DUP I 
Cone % Rec % RPD Date Analyzed 

Volatile Organics by Method 8260 (cont'd) 
1 ,2,3-Trichloropropane 


I ,2,4-Trimethylbenzene 


1 ,3,5-Trimethylbenzene 


Vinyl Chloride 


o-Xylene 


m,p-Xylene 


trans-1 ,3-Dichloropropylene 


Surrogates 

Dibromoiluoromethane 


Toluene-d8 


4-Bromoiluorobenzene 


1,2 Dichloroethane-d4 


50 

50 

50 

50 

50 

100 

50 

51 

52 

52 

60 

52 

110 

51 

101 

101 

102 

100 

102 

104 

104 

120 

104 

110 

102 

48 

49 

48 

57 

49 

99 

49 

102 

100 

101 

100 

96 6 7/20/2012 

98 6 7/20/2012 

96 8 7/20/2012 

114 5 7/20/2012 

98 6 7/20/2012 

99 II 7/20/2012 

98 4 7/20/2012 
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Case Narrative 

Date: 7/26/2012 

Capaccio Environmental Eng. 
Attn: Ms. Dawn Horter 
293 Boston Post Road - West 
Marlborough, MA 01752 

Project: PROJ# 00-046.078 WATERS CORP.LOW FLOW GROUNDWATER SAMPLING 

RIAL WO#: 1207-14368 

All QA/QC procedures required by the EPH Method were followed. All perfonnance/acceptance standards for the 

required QA/QC procedures were achieved or otherwise stated in this case narrative. A fractionation check 

was perfonned on the silica gel lot associated with this sample and found to pass the method criteria 

unless otherwise stated here. The data reported for this sample was not corrected for instrwnent/solvent 

baseline effects. No significant modifications were made to the EPH Method. 

All QA/QC procedures required by the VPH Method were followed. All Perfonnance/Acceptance Standards for 

the required QA/QC procedures were achieved or otherwise stated. No significant modifications were made to 

the VPH Method. 

The following exceptions were noted for this Work Order: 

Extractable Petroleum Hydrocarbons 

Question H- Sample -OOS(MW-6): Contained one Surrogate recovery (Chloro-octadecane) below QC range. Sample 

was re-extracted, yielding similar results, due to matrix interference. Both sets of results are reported. 

Question H- The RPD for (Napthalene 56%, 2-Methylnaphthalene 47%, Acenaphtylene 37%, Acenaphthene 36%, and 

Fluorene 30%) in the laboratory control sample (7/20/12)/ laboratory control sample duplicate (7/20/12) was 

outside the 25% QC acceptance limits. 

There were no exceptions or analytical issues to discuss concerning the testing requirements for the 

project. 

Mike Hobin 

QAIQC Director 




CHAIN OF CUSTODY RECORD 

Laboratory: RIAL 

Client 

I 


i 


I 


' 

I 


[Address 

Capaccio Environmental Enginee_,r':in.:.'g"--------~~~~~+-------...,--~---,~~,--~-+----'A"'n";a"'ly,.ti:-::c:::-aiTir,.,,f,.,o,rm,.,a~ti,.,o_,n___,~~,-~+~---,~~,---~--j 

I I I I 

293 Boston Post Road Marlborough, MA 

[contact 

iPhone# 978-270-0190~3:._______,F_..a2x:_:______-5c::0-=.8_--9_:_7-=.0_--0c::0.:::.2-=.8------1 

I=======================================================9 
I Project Name 

I Address 

!contact 

Lo.cation ID # 

~cnpt:on 

Waters Corporation 

34 Maple Street & 5 Technology Drive Milford, MA 

Roger Eydenburg tel: 

Fax: 

Low Flow Groundwater Sampling 

2 

2 

2 

2 2 

2 2 

---·-

-~ 

2 X 

2- X 

2. X 

X 

4 X 

MATRIX 

4' 

1. Wastewater 

2. Groundwater 

3. Drinking Water 

4. Soil 

5. Surface Water 

6. Other 

Preservation 

1 1rrr V-:~ dtr; 
Turnaround Information 

"'a:; 
~ 

"' 1-

~ 
I I 0::: 
a. a. u 
UJ 

CJ Std. 10 Day Turnaround Approved By: 

0::: 

c::::::J 5 Day RUSH 
-~~~~~~- Data Enhancement to meet GW-2 or GW-3 standards (whichever is 

c::::::J 4 Day RUSH 

SPECIAL QA/QC or DATA Requrrements 

more stringent). 

D 3 Day RUSH EPH: 2 Ambers w/ HCL; VPH & 8260: 4 Vials w/ HCL 
D 2 Day RUSH 

I , I 

EST to I nvo:ce I 

f-~~~-C=a"-pc::a.::.cc.::.ic::oc_______ -j 
Lab to Invoice i 

Capaccio ~ 
1 

Lab Report to 

dhorter@capaccio.com . 

I
Bill:ng Reference ! 

I 
0 Proj No. 00-046.078 
~ 

0 

'£. 
!!2 
.s 
Q) 

:!;; 
IX) 

<l: 

> 

Additional Information 
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Page 1 of5 	 •R.I.ANALVTICAL 
Specialists in Environmer1tal Services 

CERTIFICATE OF ANALYSIS 

Capaccio Environmental Eng. 
Attn: Ms. Dawn Horter 

Date Received: 
Date Reported: 

8/16/12 
8/24/12 

293 Boston Post Road - West Date Revised: 8/30/2012 
Marlborough, MA 01752 P.O.#: 

Work Order#: 1208-17210 

DESCRIPTION: WATERS CORPORATION (ROOF DRAIN SAMPLE) 


Subject sample(s) has/have been analyzed by our Warwick, R.I. laboratory with the attached results. 

Reference: 	 All parameters were analyzed by U.S. EPA approved methodologies. 
The specific methodologies are listed in the methods column of the Certificate Of Analysis. 

Data qualifiers (if present) are explained in full at the end of a given sample's analytical results. 

Certification#: RI-033, MA-RI015, CT-PH-0508, ME-RI015 
NH-253700 A & B, USDA S-41844 

This Certificate represents all data associated with the referenced work order and is paginated for 
completeness. The complete Certificate includes one attachment; the original Chain of Custody. 

If you have any questions regarding this work, or if we may be of further assistance, please contact 
our customer service department. 

Approved by: 

Data Reporting 

enc: Chain of Custody 

41 Illinois Avenue, Warwick, Rl 02888 131 Coolidge Street, Suite 105, Hudson, MA 01749 
Phone: 401.737.8500 Fax: 401.738.1970 Phone: 978.568.0041 Fax: 978.568.0078 
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R.I. Analytical Laboratories, Inc. 


CERTIFICATE OF ANALYSIS 


Capaccio Environmental Eng. 

Date Received: 8116112 

Work Order#: 1208-17210 

WATERS CORPORATION (ROOF DRAIN SAMPLE) 

Sample# 001 
SAMPLE DESCRIPTION: ROOF DRAIN SAMPLE 
SAMPLE TYPE: GRAB SAMPLE DATE/TIME: 8/15/2012@ 10:00 

SAMPLE DET. DATE 
PARAMETER RESULTS LIMIT UNITS METHOD ANALYZED ANALYST 

Total Metals Analyzed by ICP/MS 

Lead 0.001 0.001 mg/1 SW-846 6020A 8/22/12 PJC 

Silver <0.001 0.001 mg/1 SW-846 6020A 8/22/12 PIC 

Total Metals Analyzed by ICP 

Arsenic <0.1 0.1 mg/1 SW-846 6010C 8/22112 PIC 

Barium <0.005 0.005 mg/1 SW-846 6010C 8/22/12 PJC 

Chromium <0.03 0.03 mg/1 SW-846 6010C 8/22112 PJC 

Mercury <0.0005 0.0005 mg/1 SW-846 7470A 8/22112 PIC 

Total Metals Analyzed by ICP/MS 

Cadmium <0.001 0.001 mg/1 SW-846 6020A 8/22112 PJC 

Selenium <0.002 0.002 mg/1 SW-846 6020A 8/22112 PIC 
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Customer Name : Capaccio Environmental Eng. 

W.O. Number 1208-17210 
.· .. •. '·.

.· .. MassDEP $n~Iytical Proh>c~I Certification F~rm 
-;_

:· ' ·--

Laboratory Name: R.I. Analytical Laboratories Work Order No: 1208-17210 

ProJect I Locatwn: WATERS CORPORATION (ROOF DRAIN SAMPLE) RTN 

This Form provides certifications for the following data set: list Laboratory Sample ID Number(s): 

1208-17210-001 through 1208-17210-001 

Matrices: D Groundwater/Surface Water D Soil I Sediment D Drinking Water D Air 'RJ Other 

_{;AM J>rotocol (checli: <1llthat applx b~[b~): 
..-----------, 

8260 VOC 7470/7471 Hg 
CAMIIA 0 CAMIIIB 
~========~ 

8270 SVOC 7010 Metals 
CAM II B 0 CAM III C 

6010 Metals 6020 Metals 
CAM III A CAMIII D 

Affirmative responses to Questions A through Fare required for "Presumptive Certainty" 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? 

B 
Were the analytical methods(s) and all associated QC requirements specified in the selected CAM protocol(s) followed? 

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? 

D 
Does the laboratory report comply with all the reporting requirements specified in CAM VII A, "Quality Assurance and Quality Control 
Guidelines for the Aquisition and Reporting of Analytical Data"? 

E 
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 T0-15 Methods only: Was the complete analyte list reported for each method? 

F 
Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated in a laboratory narrative 
(including all "No" responses to Questions A through E)? 

~Yes 0 No 

0 Yes 0 No 

lill"Yes 0 No 

IZ'l:Ycs 0 No 

0 Yes 0 No 

0 Yes 0 No 

I:J Yes 0 No 

.. ..Responses to Questions G,H and I below are reqwred for Presumpt1ve Certamty status 

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocol(s)'l ~.Yes 0 No 1 

Data User Note: Data that achieve "Presumptive Certainty" status may not necessarily meet the data usability and representativeness requirements described in 
310 CMR 40. 1056 2 k and WSC-07-350. 

Were results reported for the complete analyte list specified in the selected CAM protocol(s)? 

Q;.i7cs 0 No 
1 

0 Yes )('No 1 

1 All 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 com I 

Signature Position: QC/QC Director 

Printed Name: Date: ([ / jo/j j)_
6 ~ I 
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QA/QC Report 

Client: Capaccio Environmental Eng. 

wo #: 1208-1721 0 

Date: 8/30/2012 
-Method Blanks Results-

Parameter Units Results Date Analyzed 

Metals (Aqueous) 

Arsenic 


Barium 


Chromium 


Mercury 

Metals by ICPMS (Aqueous) 

Cadmium 

Lead 

Selenium 

Silver 

mg/1 

mg/1 

mg/1 

mg/1 

<0.1 

<0.005 

<0.03 

<0.0005 

8/22/2012 

8/22/2012 

8/22/2012 

8/22/2012 

mg/l 

mg/l 

mg/1 

mg/1 

<0.001 

<0.001 

<0.002 

<0.001 

8/22/2012 

8/22/2012 

8/22/2012 

8/22/2012 

-LCS/LCS Duplicate Data Results-

Parameter 
Spike 
Cone 

LCS 
Cone 

LCS 
0/o Rec 

LCSDup 
Cone 

LCS DUP 
0/o Rec %RPD 

Date Analyzed 

Metals (Aqueous) 

Arsenic I 00 100 1.0 100 0 8/22/2012 

Barium 1.00 1.04 104 0.997 100 4 8/22/2012 

Chromium 1.00 1.0 100 1.0 100 0 8/22/2012 

Mercury 0 0020 0.0021 105 0.0020 100 5 8/22/2012 

Metals by ICPMS (Aqueous)
Lead 0.050 0.048 96 0.046 92 4 8/22/2012 

Silver 0.050 0.049 98 0048 96 2 8/22/2012 

Cadmium 0.050 0.044 88 0.043 86 2 8/22/2012 

Selenium 0.050 0 040 80 0.041 82 2 8/22/2012 
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Case Narrative 


Date: 8/24/2012 

Capaccio Environmental Eng. 
Attn: Ms. Dawn Horter 
293 Boston Post Road- West 
Marlborough, MA 01752 

Project: WATERS CORPORATION (ROOF DRAINSAMPLE) 

RIAL WO#: 1208-17210 

The following exceptions were noted for this Work Order: 

Total Metals by 6010C, 6020A 

RfAL has revised the Certificate of Analysis for Cadmium, and Seleniwn. Methods have been changed to 6020A 

to meet GW-2, GW-3 Standards. 

Question I- Per the client's request, only a subset of the MCP analyte list for SW-846 Method 6010C, 6020A 

TotalMetals is reported. 

There were no additional exceptions or analytical issues to discuss concerning the testing requirements for 

the project. 

Director of Quality 



CHAIN OF CUSTODY RECORu 
Laboratory: --··----~---------R_I.~·-·L_____ 

Client 

Address 

:Contact 

IPhone # 

~ ________22~~2t~l_l_f',?_St R~-~~I-~_9_'0lljl_l1._~~--------··- ·-· 

Dawn Hort0r 

973-270-0193 Fa<: 508-970-0028 
--~----~---·-·_ ..__________;_::_.:_:_________cc..:..:...:...:...:....::..::..::.::...__ MATRIX 

--------~---------·------

L --·-"-=~-~~~~,~=..=--==~==~=================i1. Wastewater 
I 
IProject Name 

i 
1Address 

__'!y;~_t•L~t;;.~!P_..:o,_rca_.:.:tl.co.;.n______________ 2. G rounctwater 

·------~~-Maple Street & 5 Technology Drive Miltord, MA __ 3. Drinking Water 

l 
EST ~o 111 

l_ 

'I 

1, 

\contact 
I 

.. --~~!_5:y<l:>nb~H[J_______t,;l________~:~~~---- 4 Soil 

i Locat1011 ID # Fax:I ---~~---- _____________.:....::cc.;.________________ 

: Descr1pt+on _13oof Dra1n_S~~1Jlle 

0 
<D 

f===~o-=-·"-~c~=c~=-~c=o'::':;;.;;~~~==;;;;;,;;;.;;~:;;;;;;;:;====::;;:;_:;;::;;:;_:;;::;;:;_:;;~~~=~ 
f----c;~~ "' r 
I ! I Male~x I <i I i 

L______E_~Id 10 1 Po~nt of Collect1on __
1
__ DJ~"-- ' Time ~----~=-=---;-==--1-'-'"--=-+-"'-+-'"+-""-r+=-r+-=-t---+--_J----+-~ t-----j--+---t--+---+--+---+-~--t----"'c"'o::.:n"'·,n"'l"'e"""":o'-~--~--F_"""' '"'" S•mo'• ft_r_yo ~ • -t-t---+--+-1-t---t---x--L--+---+---+-+----+---+-1---t--- - -

Capaccio 

rl30 U lnvO+SC: 

Capaccio 
ILab Report t::o -----

81111119 Refer-ellce 

dhorter@capaccio com _ 
~--j 

roj No. 00-046.07~--

___ 1 

-~ 
: ---t-----1-~ I ~ 
t--- t---r ----r 
r-----------t------~---+---1!- ---~--~-tr ~-- +--,-- ---~--- ----+-+-+---+-----+--~---11------'-+-------------i r--------- r--- - ., ·---t-·---i--t·-+-+-+-+-+---t---+ ··---+--·---- +---t--+--\---t--- ---r----+---+------------l 
~--------- __J /'~'~--+-1 1---j----j--j--

, I i I rvtr lJ
L__ --~~"---4--~-~~~~~~r+~-r-+--+~-
1 I I ~___, -L-+--L-~~-~-L-~~~*=~~~---------

Turnaround In ormat1on ON C Additional In ormat1on 

c=J Std !0 0.1y Tum.HOU11d 

(=:J 5 Dily RUSH 

CJ 4 Day RUSH 

D lDayRUSH 

c::::J 2 Day RUSH 

Approved By. SPECIAL QA/OC or DATA Requtremenls 

----------j Data Enhancement to meet GW-2 or GW-3 standards (whichever is 
more stringent). 
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