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EXECUTIVE SUMMARY  

 

In 2018, the City of Peabody (the City) was awarded a Municipal Vulnerability Preparedness (MVP) Action 

Grant by the Massachusetts Executive Office of Energy & Environmental Affairs (MassEEA). The MVP 

grant will allow the City to explore options for improving the flood resiliency of Peabody Square and was 

awarded based on a comprehensive project proposal to specifically target a stretch of the North River 

Canal that will improve flood resilience, address site contamination from historic use as a tannery district 

and evaluate a park resource and Riverwalk that would enhance public access and vitality of the area.  

 

The proposed Riverwalk will be approximately 1,600 feet in length, following along the canal in the urban 

industrial section of downtown Peabody from approximately Wallis Street to Howley Street. The existing 

wall on the south side of the canal over the length of the proposed Riverwalk varies drastically in 

condition from good to poor. In 2017, Weston & Sampson determined that prior to the construction of 

the Riverwalk, the south canal wall would need to be repaired / replaced in order to support the 

construction of the proposed Riverwalk. 

 

Weston & Sampson, on behalf of the City, has performed subsurface explorations immediately behind 

the Canal wall to obtain back of existing wall information, including wall type, dimensions, and 

subsurface conditions. Using that information, Weston & Sampson was able to perform preliminary 

geotechnical and structural analyses to evaluate repair/replacement design alternatives for the wall. 

Additional grant activities also included limited environmental sampling activities to better understand 

potential regulatory obligations under the Massachusetts Contingency Plan (MCP), 310 CMR 40.0000.  
 

Weston & Sampson has developed five (5) design repair/replacement alternatives for the south canal 

wall to support the construction of a Riverwalk and improve flood resilience along the North River Canal. 

Wall alternatives include options for replacing the current wall with a new wall, as well as green options 

like providing protection with an earthen berm. Preliminary engineering cost estimates for each 

alternative have been provided. Weston & Sampson then conducted a preliminary analysis to evaluate 

the five (5) wall alternatives based on factors such as resiliency, anticipated durability, environmental 

impact, permitting, schedule, and costs. This was used to rank and prioritize alternatives for the wall.   

 

Based upon the findings and comparative evaluations presented in this report, Alternative C – Sheet Pile 

Option 2 with Sloped Bank ranked as the highest scoring alternative. This alternative would provide the 

most additional flood storage with relatively low total cost and minimal maintenance when compared to 

other alternatives. In addition, Alternative C – Sheet Pile Option 2 with Sloped Bank requires a reasonable 

easement width from private property owners, would allow for the design of an adjacent Riverwalk, does 

not require any material to be dredged from the canal and had the highest total permitting favorability.  

 

However, while this alternative works from a conceptual engineering and permitting evaluation 

perspective, Alternative C – Option 2 may not be feasible along the entire length of the wall due to 

existing structures and grade and may require a limited length of one of the other wall alternatives to be 

considered.  The feasibility in such areas will need to be further evaluated during the preliminary design 

process and may depend on other factors such as property easements or acquisition potential.  

 

Other well-scoring alternatives were: Alternative C - Sheet Pile Wall - Option 1; Alternative B - Vegetative 

Berm - Option 1; and Alternative A - Rip Rap - Option 1. The highest-ranking wall option, Alternative C - 

Sheet Pile Wall - Option 2 with Sloped Bank, combines all the favorable qualities of Alternatives A and B 

with the favorable qualities of Alternative C - Sheet Pile - Option 1 and provides the highest percentage 

of potential parcel protection for all six flood-climate change projection scenarios. 
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1.0 INTRODUCTION 

 

The City of Peabody suffers from recurring flooding which is expected to worsen from climate change, 

including sea level rise and increased precipitation frequency and intensity. In 2018, the City of Peabody 

(the City) was awarded a Municipal Vulnerability Preparedness (MVP) Action Grant by the 

Massachusetts Executive Office of Energy & Environmental Affairs (MassEEA). The MVP grant will allow 

the City to explore options for improving the flood resiliency of Peabody Square and was awarded based 

on a comprehensive project proposal to specifically target a stretch of the North River Canal that will 

improve flood resilience, address site contamination from historic use as a tannery district and evaluate 

a park resource and proposed Riverwalk that would enhance public access and vitality of the area. The 

North River Canal is a straightened and walled reach of the North River connecting Peabody Square to 

the tidal reach of the North River near the Salem-Peabody municipal boundary.  The North River drainage 

basin discharges into Salem Sound 

 

The proposed Riverwalk will be approximately 1,600 feet in length, following along the canal (i.e. Proctor 

Brook) in the urban industrial section of downtown Peabody from approximately Wallis Street to Howley 

Street. The south side of the canal abuts six (6) privately owned properties (from west to east: 13 Wallis 

Street, 24 Caller Street, [Caller Street crossing], 21 Caller Street, 18 Howley Street, 166R Main Street, 

and Massachusetts Bay Transit Authority (MBTA) property]. The existing wall on the south side of the 

canal over the length of the proposed Riverwalk varies drastically in condition from good to poor. In 

2017, Weston & Sampson determined that prior to the construction of the Riverwalk, the south canal 

wall would need to be repaired / replaced in order to support the construction of the proposed Riverwalk. 

 

This report presents the results of Weston & Sampson’s geotechnical and structural feasibility studies 

that were conducted in the target area along the North River Canal as part of MVP Grant activities. The 

purpose of this engineering evaluation was to preliminarily explore subsurface conditions and assess 

geotechnical, environmental, structural, and regulatory permitting considerations for for 

repair/replacement alternatives for the North River Canal south wall to support the proposed Riverwalk.  

 

The recommendations presented in this report are based on Weston & Sampson’s understanding of 

the proposed project as described herein, subsurface conditions encountered at discrete exploration 

locations, and the provisions of the Limitations, provided in Section 11, of this report. Additional 

investigations, testing, and recommendations will be necessary for final design. 

1.1 Project Understanding 

The project site is in an urban industrial area of Peabody, between Wallis and Howley Streets, and 

crosses Caller Street, as shown in Figure 1 – Site Locus. The south side of the North River Canal along 

the project limits abuts six (6) privately owned properties, from west to east: 13 Wallis Street, 24 Caller 

Street, [Caller Street crossing], 21 Caller Street, 18 Howley Street, 166 Main Street (R), and MBTA 

property.  Refer to Figure 1 and Figure 2 – Site Plan for the property limits, and Table 1 – Summary of 

Existing Conditions for a summary of existing conditions within the project area. Construction of the park 

and Riverwalk will require property acquisition or easements on these private properties. 

 

The south canal wall along the length of the project limits consists of multiple sections including earthen 

embankment (or possible buried wall), a stacked timber railroad tie structure behind an earth 

embankment, reinforced concrete, granite blocks, or stone or stone rubble sections. Wall heights range 

from about 4 to 6 feet above the canal bottom. The wall’s condition varies over its length, ranging from 

good, in need of minor or no repairs, to poor, requiring full or partial reconstruction. Refer to Weston & 

Sampson’s report titled “Riverwalk along North River Corridor – South Wall Evaluation,” dated June 2, 
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2017, in Appendix A for detailed description of the existing wall types and conditions along the project 

alignment.   

 

The North River Canal has a history of flooding. The overall goal of the MVP grant project is to evaluate 

and incorporate resilient design measures to provide flood protection during storm events, which may 

include floodwater storage, increased canal wall height, and/or widening of the canal. 

 

Proposed site development plans, including site grading, canal wall alignment and proposed elevations, 

were not developed at the time of this report. 
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2.0 DESCRIPTION OF EXISTING SITE CONDITIONS 

2.1 Existing Wall Structure 

In May and June of 2017, Weston & Sampson documented the existing conditions of the south wall in 

a report titled “Riverwalk along North River Corridor – South Wall Evaluation,” dated June 2, 2017. In the 

report, Weston & Sampson recommended repair or replacement to sections of the wall for support of 

new loads associated with the proposed Riverwalk. The visual inspection performed on the south wall 

of the North River Corridor revealed that the wall’s condition varies drastically over its length. Conditions 

range from “good,” which need minor or no repairs, to “poor,” which require full or partial reconstruction. 

Causes of deterioration include waterflow, overgrown vegetation (roots), and changes in the surrounding 

land conditions due to lack of maintenance. Materials used in construction of the wall vary along the 

wall’s length and include earth embankment or buried wall, a timber tie structure behind earth 

embankment, reinforced concrete, granite blocks, and stone or stone rubble. 

2.2 Existing Subsurface Conditions 

2.2.1 Geologic Setting 

Based on information available from the Massachusetts Office of Geographic Information (MassGIS), 

surficial geology conditions at the site are mapped as fine glaciomarine deposits overlying thin till and 

bedrock at depths less than 50 feet. Bedrock in the area of the site is mapped as the Peabody Granite 

formation. The nearest mapped bedrock outcrops are located approximately a quarter mile from the 

site, north of the North River Canal. 

2.2.2 Subsurface Explorations 

A total of ten (10) borings and five (5) test pits were completed in the past during previous subsurface 

explorations in the area. The following studies provide subsurface data relevant to our geotechnical 

assessment. The explorations are described below.  

 

2002 Explorations by Geotechnical Services, Inc: 

Six (6) borings, herein referred to as B-1(GSI) through B-6(GSI), were completed at the 13 Wallis Street 

property between October 31 and November 4, 2002 for a multi-family housing development proposed 

at the time. Boring depths ranged from 17 to 40 feet. The borings were performed by New Hampshire 

Boring, Inc. (now New England Boring Contractors) of Derry, New Hampshire, and logged by 

Geotechnical Services, Inc. (GSI) of Goffstown, New Hampshire. Approximate boring locations are 

shown in Figure 2, and the boring logs prepared by GSI are included in Appendix B – Previous 

Subsurface Explorations – Boring Logs.  

 

2007 Explorations by Weston & Sampson: 

Weston & Sampson explored subsurface conditions in the project area by advancing four (4) borings 

(WS-1 through WS-4) between March 21 and 23, 2007 during a previous phase of the North River Canal 

project. The borings were advanced to depths up to 41 feet below grade at the approximate locations 

shown on Figure 2. Geologic Earth Explorations, Inc of Norfolk, MA performed the borings using drive 

and wash drilling methods. Boring logs from the 2007 explorations are included in Appendix B. 

 

The 2007 explorations also included five (5) test pits (TP-1 through TP-5) to observe the back of the 

canal wall. Test pits TP-1 through TP-4 were located at the north wall of the canal, outside of the current 

project area. TP-5 was located within the project area at 13 Wallis Street, at the approximate location 

shown on Figure 2 (labelled TP-5(2007) on the figure). Photographs showing the conditions observed 
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in the test pit are included in Appendix B. 

2.3 Existing Soil Contamination 

There is known or suspected soil contamination along the proposed Riverwalk area that will need to be 

addressed as part of proposed wall repair activities and construction of the Riverwalk. Most of the area 

was formerly a tannery and it has known and potential environmental impacts.  Weston & Sampson, on 

behalf of the City, conducted limited subsurface environmental assessments at several of the properties 

within the proposed Riverwalk area in 2017.  Copies of the reports are provided in Appendix C - 2017 

Limited Subsurface Investigations – Proposed Riverwalk Area. Additional information regarding known, 

existing current environmental conditions and recommendations to comply with the requirements of the 

Massachusetts Contingency Plan (MCP) are provided in Section 4.0 – Environmental Considerations 

and Recommendations. 

2.4 Existing Flood Issues 

The City of Peabody has suffered from recurring flooding events since the 1950’s, with the most 

significant flooding occurring downtown in Peabody Square. Significant floods occurred in 1954, 1968, 

1979, 1987, 1996 and 2006. In the past, flooding was largely attributed to post-WWII development and 

decreased discharge capacity of watercourses in downtown Peabody. However, flooding events have 

become more frequent with climate change. As noted in the 2008 Preliminary Design of Flood Mitigation 

Facilities for Peabody Square Area Report, developed for the City, Peabody experienced flooding in 

October 1996, June 1998, March 2001, April 2004, and May 2006. Three of these events were declared 

Federal Disasters and caused significant impacts to public safety and public health, substantial property 

damage, and widespread economic losses. Major transportation arterials that connect to I-95 and MA 

Routes 128 and 114 as well as commercial rail service were closed for several days. The May 2006 

event alone caused the following significant impacts: 

 

• The City’s main fire station and police department were isolated by floodwaters for several days. 

FEMA estimated the cost of this impact at $1.4 million. 

• Emergency responses during the flooding cost the City approximately $360,000. 

• FEMA estimated the loss of associated with road closures, delays, and detours cost $4.2 million. 

• FEMA insurance claims were paid to home and business owners to a total of more than $4.6 

million. 

 

The City also experienced significant flooding in March 2010, October 2011 and December 2014 from 

short duration and intense rain events. 

 

Flooding in the project area is largely due to high flows in the North River Canal caused by precipitation 

in the upgradient watersheds of Procter Brook and the North River (Metcalf & Eddy-AECOM, 2008). 

Precipitation events are projected to be more extreme due to climate change, which would exacerbate 

riverine flooding in the project area. Currently tidal influences at Mean Higher High Water (MHHW) extend 

approximately 230 feet upstream of Howley Street (Metcalf & Eddy-AECOM, 2008). Sea level rise is 

expected to extend tidal influences further upstream into the project area. 

 

The flood events negatively impact area businesses and make it difficult for Fire and Police Department 

staff to respond to emergencies. 
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3.0 SUBSURFACE INVESTIGATION ACTIVITIES 

 

Weston & Sampson explored subsurface conditions in the project area by overseeing the advancement 

of six (6) borings (B-1 through B-6) and six (6) test pits (TP-1 through TP-6) between November 5 and 

9, 2018. The borings extended to depths of up to 22 feet below grade. The test pit excavations were 

terminated due to groundwater seepage at depths ranging from 5.6 to 6.8 feet. The approximate 

exploration locations are shown on Figure 2.  

 

New England Boring Contractors (NEBC) of Derry, New Hampshire advanced the borings using an ATV 

or truck-mounted drill rig and drive and wash drilling methods. Standard penetration tests (SPTs) were 

conducted at 2-foot to 5-foot intervals using a standard 24-inch long by 1-3/8-inch inside diameter (2-

inch outside diameter) split spoon sampler driven by blows from a 140-pound safety hammer falling 30 

inches. Following completion of drilling, the borings were backfilled with soil cuttings.  

 

NEBC excavated the test pits along the back of the existing canal wall using a Kubota U17 excavator 

with a toothed bucket. The test pits were backfilled with the excavated soil upon completion. 

 

Weston & Sampson geotechnical engineering staff monitored drilling and test pit activities in the field 

and prepared logs for each boring. A Weston & Sampson structural engineer was also onsite to observe 

the structural characteristics of the back of the canal wall during test pit activities. Weston & Sampson 

environmental staff was on site to collect the representative soil samples for disposal characterization 

data to support the potential excavation and off-site disposal of soil associated with future repairs to the 

canal wall and construction of the Riverwalk. Boring and test pit logs from the 2018 explorations are 

included in Appendix D.  

 

A description of the subsurface conditions based on the 2002 borings by GSI and the 2007 and 2018 

borings by Weston & Sampson is provided below. Refer to Table 2 – Summary of Subsurface Conditions 

for a summary of the explorations. The conditions of the existing canal wall observed in the test pits are 

also summarized in Table 2. 

3.1 Subsurface Conditions 

Subsurface conditions encountered in the explorations generally consisted of FILL overlying native 

SAND and SILT to the depths explored. ORGANIC SOILS were observed below the fill in six of the sixteen 

borings. The major soil groups encountered are described below, in general order of their occurrence 

with depth. Descriptions of the soils encountered are also included in the attached exploration logs. 

Variations may occur and should be expected outside of the exploration locations. 

 

Fill: Very loose to very dense FILL (or probable fill) was encountered below surface materials (i.e. topsoil, 

bare earth, asphalt concrete pavement, or concrete) in all explorations except WS-3. The fill extended 

to depths ranging from about 4 to 15 feet, and generally consisted of fine to coarse sand with varying 

amounts of silt, gravel, organic matter, and debris including brick, glass, wood, asphalt, metal, and 

weathered mortar. Cobbles and boulders up to 28 inches in diameter were observed within the fill in test 

pits TP-2, TP-3, TP-5, and TP-6. Each of the test pits terminated within the fill.  

 

Native soils: Loose to medium dense or very soft to medium stiff ORGANIC SOILS was encountered 

below the fill in borings B-1, B-3 through B-6, and WS-2. The organic soils extended to depths ranging 

from about 8 to 14 feet below existing grade. 

Native SAND was encountered below the surface materials, fill, or organic soils in all borings. The sand 

was fine to coarse-grained or fine-grained, and contained varying amounts of silt and gravel. The sand 
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was generally described as medium dense to dense, except in borings advanced at 13 Wallis Street, 

where most of the sand samples were described as loose to medium dense. Roller bit grinding was 

noted within the sand in some borings, which may be indicative of the presence of cobbles and/or 

boulders. Medium stiff to hard SILT was encountered below or interlayered with the sand in borings WS-

2, WS-3, WS-4, B-3, and B-5. Each of the borings terminated within the sand or silt. 

 

Refusal: Borings B-1(GSI) and B-4(GSI) encountered auger refusal at depths of 40 feet and 32 feet, 

respectively. Rock coring was not performed, and therefore refusal could have been on cobbles, 

boulders, and bedrock. 

3.2 Groundwater 

Logs for borings B-1(GSI) through B-6(GSI) report groundwater depths ranging from 8 feet to 10.5 feet 

at the completion of drilling. Groundwater depths were not measured in borings WS-1 through WS-4 or 

B-1 through B-6 due to the drilling method (drive and wash) which introduces water into the borehole 

during drilling. Groundwater seepage was observed at depths ranging from about 4.6 to 6.7 feet below 

grade in TP-1 through TP-6. Groundwater levels are expected to be influenced by the water level in the 

North River Canal and may fluctuate due to local and regional factors including, but not limited to, 

precipitation events, seasonal changes, and periods of wet or dry weather. 

3.3 Geotechnical Laboratory Testing 

Select soil samples from the 2018 explorations were submitted to GeoTesting Express of Acton, 

Massachusetts for grain size analysis to confirm field classification and estimate engineering properties. 

Geotechnical Laboratory analytical results are included on the boring logs and in a copy is provided in 

Appendix E. 

3.4 Conditions of Existing Canal Wall 

Overall site conditions remained relatively unchanged from the 2017 structural evaluation report that was 

completed by Weston & Sampson and provided in Appendix A, other than an increase in overgrown 

vegetation. It was also noted that the north wall was at a lower elevation than the south wall for about 

half the wall length.  

 

The six (6) exploratory test pits described above (TP-1 through TP-6) were excavated in order to 

determine the condition of the wall behind the canal, and to determine if any footings or foundations 

belong to the wall. Three (3) test pits (TP-1 through TP-3) were completed on the 24 Caller Street 

property, and the remaining three (3) test pits (TP-4 through TP-6) were completed on the 21 Caller 

Street Property. Locations of test pits can be found in Figure 2   

 

At the originally proposed location of TP-1, the wall was in poor condition and a communal decision was 

made between engineers and the excavator operator to move about 12 feet eastward to a location of 

more stable wall, so as not to collapse the wall into the river during excavation. Test pit TP-1 revealed a 

rock wall consisting of large boulders about 34 inches in thickness. The canal-side face of the wall 

segment showed grout between each boulder. However, no grouted surfaces were found at the back 

of the wall. No visible footings or foundation were discovered after 6 feet of excavation. The top of wall 

was 3 feet 4 inches above the river bed, with 4 inches of water above the river bed. 

 

At test pit TP-2, a concrete wall exists in good condition. At the test pit location, the wall thickness 

changes from 21 inches to 17 inches at a 90-degree bend. No structural foundation was discovered 

after 5 feet of excavation, however large rocks of similar size as at test pit TP-1 were encountered in test 
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pit TP-2 at the base of the wall and visible from the canal-side face of the wall. The top of wall was 6 feet 

8 inches above the river bed with 1 foot 8-inches of water above the river bed.  

 

Test pit TP-3 was excavated at a concrete wall segment in good shape and 21 inches thick. No footing 

was encountered after roughly six feet of excavation. The top of wall was 6 feet 4 inches to the river bed, 

with 1 foot 1-inch of water above the river bed.  

 

The wall at test pit TP-4 was a stone wall with mortar on the front face and the excavated rear face. The 

wall was 16 inches thick. No visible footing was found after 6 feet of excavation. A hard and irregular 

shaped surface was encountered by probing with a metal rod about a foot below the test pit. The top of 

wall was 6 feet 4 inches above the river bed with 4 inches of water above the river bed.  

 

The wall at test pit TP-5 consisted of roughly 20-inch thick stacked rocks. No visible grout or mortar was 

encountered on either side of the wall. No footing was encountered after 6 feet of excavation. The top 

of wall was 6 feet above the river bed with 2 feet of water above the river bed.  

 

No wall was encountered during excavation at test pit TP-6. Small rocks were visible along the sloped 

shore line, with larger rocks at and just above the water level. 

3.5 Disposal Characterization Sampling and Analysis 

To support the potential excavation and off-site disposal of soil associated with future repairs to the 

canal wall and construction of the Riverwalk, Weston & Sampson collected one (1) composite soil 

sample (TP-5) from 5 to 6 feet below ground surface (bgs) from the test pit advanced on the 21 Caller 

Street property on November 6, 2018.  The owners of 166R Main Street and 24 Caller Street would not 

allow Weston & Sampson to collect samples for environmental analyses. 

 

The sample from the 21 Caller Street property was submitted for disposal characterization parameters 

pursuant to the Massachusetts Department of Environmental Protection (DEP) Policy #COMM-97-001, 

Reuse and Disposal of Contaminated Soil at Massachusetts Landfill, including: total petroleum 

hydrocarbons (TPH); Resource Recovery Act (RCRA) 8 metals (arsenic, barium, cadmium, chromium, 

lead, mercury, selenium and silver); semi-volatile organic compounds (SVOCs); polychlorinated 

biphenyls (PCBs); pH; ignitability; specific conductivity; and reactivity. The sample was later analyzed 

for speciated chromium and Toxicity Characteristic Leaching Procedure (TCLP) metals analysis. A grab 

soil sample was submitted for laboratory analysis for volatile organic compounds (VOCs) from the test 

pit.  

 

The results of the disposal characterization analyses are presented in Table 3. The results were 

compared to the COMM-97-001 requirements for reuse at Massachusetts lined and unlined landfills. As 

shown in Table 3, soil analytical results indicate concentrations do not exceed the RCS-1 thresholds or 

the COMM-97-001 Disposal/Reuse levels for In-State Lined and Unlined Landfills and were consistent 

with the analytical results for the soils collected in the 0-5 ft bgs interval in 2017. However, based on the 

history of the Site and the contaminant concentrations detected, surplus soils generated at 21 Caller 

Street as part of the Riverwalk project will likely be required to be managed and disposed of 

appropriately in accordance with the Massachusetts Contingency Plan (MCP). 

 

A copy of the laboratory analytical report is included as Appendix F. 
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4.0 ENVIRONMENTAL CONSIDERATINOS AND RECOMMENDATIONS 

 

The City is considering property acquisition or easements on private property as part of the repair / 

replacement options for the southern canal wall and construction of the Riverwalk. As the City is aware, 

there is known or suspected soil contamination along the proposed area of these activities that will need 

to be addressed. Most of the area was formerly a tannery and it has known or potential environmental 

impacts, including several previously identified Disposal Sites as defined by the MCP; 310 CMR 

40.0000.  

 

In 2017, in support of the City of Peabody’s desire to construct the Riverwalk along the North River 

Corridor, limited subsurface investigations were performed as part of a multi-parcel limited 

environmental assessment on the 21 and 24 Caller Street, 18 and 20 Howley Street, and 13 Wallis Street 

properties. Each assessment evaluated the top 5 feet of soils in an approximate 10-foot wide strip of 

land abutting the south side of the North River in Peabody, Massachusetts. Copies of the 2017 Limited 

Subsurface Investigation Reports are included as Appendix C. Analysis of soil samples identified 

concentrations of metals (i.e. antimony, arsenic, barium, trivalent chromium, unspeciated chromium 

(hexavalent), lead, and zinc) and polycyclic aromatic hydrocarbons (PAHs) (i.e. benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene and phenanthrene) above the applicable 

MCP RCS-1 thresholds and Method 1 S-1/GW-2 and S-1/GW-3 standards. Therefore, excess soils 

generated during construction activities associated with the construction of the wall will be required to 

be managed and disposed of appropriately in accordance with the MCP. 

 

A summary of the estimated soil transportation and disposal cost estimates associated with each 

property evaluated as part of the wall alternative analysis is provided in Table 4 – Soil Transportation 

and Disposal Cost Estimate Summary. These cost estimates do not include any soils that may need to 

be removed from the properties associated with the future construction of the proposed Riverwalk, etc., 

as the preliminary design of the Riverwalk has not been completed at this time. 

4.1 MCP Regulatory Considerations 

4.1.1 13 Wallis Street 

The property located at 13 Wallis Street is not listed as Disposal Site by MassDEP; however, it has a 

long, industrial history primarily in tannery operations. Currently, a US Post Office occupies the 

northwestern corner of the property and the remainder of the property is used to store miscellaneous 

construction equipment.  

 

A subsurface investigation conducted in 2009 indicated the presence of fill material containing arsenic, 

chromium, and lead at concentrations in excess of the MassDEP Reportable Concentrations (RCs) for 

S-1 soil (RCS-1) at a depth of 0-5 feet below ground surface. Several additional metals and PCBs were 

detected at concentrations below the applicable MassDEP RCS-1 thresholds in shallow soil. PAHs were 

detected below the RCS-1 thresholds in deeper soil (5-10 feet below ground surface); however, PAHs 

were not analyzed in the 0-5 foot depth interval. Data collected during the 2009 sampling event is 

insufficient in that only two (2) boring locations were investigated, and no shallow soil was analyzed for 

PAHs. The concentrations of arsenic, chromium, and lead detected during the 2009 subsurface 

investigation above the RCS-1 thresholds were not reported to the MassDEP by the property owner. 

 

The contaminant concentrations reported during Weston & Sampson’s limited subsurface investigation 

in 2017 indicated that: 

 



 

 

 

4-2 

ENGINEERING EVALUATION & DESIGN ALTERNATIVE 

ANALYSIS 
CITY OF PEABODY, MA 

 

westonandsampson.com 

▪ A reportable condition exists at the Site due to the presence of arsenic, chromium, lead, and 

PAHs at concentrations above the RCS-1; 

▪ The City is not currently obligated to report the RCS-1 exceedances to MassDEP, however, If 

the City takes ownership of the Site, the City will be responsible for reporting the release to 

MassDEP within 120 days of the property transfer;  

▪ In general, contaminants in the 0-2 feet bgs depth interval tend to be similar to the 

concentrations of contaminants in soils in the 2-5 ft bgs depth interval;   

▪ Excavation will require soil management under the MCP; 

▪ The contaminated media (soil) will require disposal at an appropriate facility and documentation 

by a Licensed Site Professional (LSP); and  

▪ The soil did not fail the leachability test and does not require disposal at a RCRA facility. 

 

Prior to the start of construction at the Site, the detected release of PAHs, lead, and arsenic (detected 

during a previous investigation) will require reporting to the MassDEP, and construction will require 

management under a Release Abatement Measure (RAM). During construction of the preferred wall 

alternative selected by the City, soils will likely be excavated and will be required to be disposed of at a 

licensed facility.  

 

Based upon currently available information, soils from 13 Wallis Street meet the disposal requirements 

for in-state unlined and lined landfills. However, Weston & Sampson has assumed that because each 

wall repair option at 13 Wallis Street generates less than 500 cubic yards of soils, all soils will be 

managed similarly across all properties as the cost difference among in-state and out of state non-

hazardous disposal facilities does not exceed the cost to manage the soils separately. Out-of-state 

(non-hazardous) soil transportation and disposal currently costs approximately $65 / ton.   

 

Potential MCP regulatory obligations to the City associated with the repair / replacement of the southern 

canal wall along the corridor at the 13 Wallis Street Property may include the following: 

 

▪ MCP compliance costs for soil disturbance / construction activities ~ $40,000 

o Release Abatement Measure Plan (RAM) Plan, including Health and Safety Plan (HASP 

& Soil Management Plan (SMP) 

o RAM Status Report 

o Method 3 Risk Assessment for Riverwalk Area 

o Permanent Solutions Statement PSS (assumes no AUL based on existing data) 

o RAM Completion Report 

o Soil Management & Bills of Lading (BOLs) 

▪ Construction Administration, Coordination & Oversight ~ $5,000 - $10,000 

Estimated TOTAL = ~ $45,000 - $50,000 (not including release notification to MassDEP, soil 

transportation and disposal, wall repair design plans, regulatory permitting, bids and specifications or 

construction costs). 

4.1.2 24 Caller Street 

The property located at 24 Caller Street has a documented history of environmental releases and is 

regulated under the MCP. In 2000, 24 Caller Street [Release Tracking Number (RTN) 3-18180] was 

closed under the MCP with an Activity and Use Limitation (AUL) [i.e., an A-3 Response Action Outcome 

(RAO) and AUL].  

 

The AUL is located on the northwestern portion of the parcel and is approximately 15,000 square feet of 
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the 42,776-square feet total parcel area. The AUL restricts any activity including, but not limited to 

excavation, which is likely to disturb contaminated soil located at 1 to 8 feet below grade. Residential 

use and any other use at which a child’s presence is likely [i.e., an educational facility/school (with the 

exception of adult education), a daycare/nursery, a recreational facility (such as a park or athletic fields, 

etc.)] is also prohibited. The portion of the 24 Caller Street parcel that the City is interested in 

redeveloping into the Riverwalk is also within the AUL area.  

 

No files are available on-line from MassDEP for RTN 3-18180. A copy of the RAO Statement for the 24 

Caller Street property (RTN 3-18180), dated August 4, 2000, was provided by the City. The RAO report 

is incomplete and did not include relevant data tables, appendices and/or referenced historical reports. 

A file review was therefore completed at the MassDEP for RTN 3-18180 on December 8, 2016. 

Contaminants of concern include metals (lead / chromium / cadmium / arsenic), PAHs and VOCs, and 

to a lesser extent polychlorinated biphenyls (PCBs). In addition, the site file for RTN 3-18180 indicated 

that a historic 'landfill' was identified in the northeast portion of parcel.  

 

Given that the property has continued to operate as a barrel reconditioner in the approximately 19 years 

since regulatory closure and the data gaps from the previous RAO, a Limited Subsurface Site 

Investigation was conducted by Weston & Sampson on behalf of the City to evaluate the quality of the 

surficial and near surficial soils.  The investigation was confined to the area of the proposed Riverwalk 

only. 

 

In summary, the data that was generated during the 2017 limited subsurface investigation completed 

by Weston & Sampson is generally consistent with the limited findings presented in the RAO report for 

RTN 3-18180. Based on the data collected, no new reportable conditions under the MCP were 

encountered. Because the Site is fenced with limited access, no Imminent Hazard (IH) condition was 

discovered.  However, the concentrations indicate that: 

 

▪ In general, contaminants in the 0-2 feet bgs depth interval tend to be greater than the 

concentrations of contaminants in soils in the 2-5 ft bgs depth interval;   

▪ Excavation will require soil management under the MCP; 

▪ The contaminated media (soil) will require disposal at an appropriate facility and documentation 

by a LSP; and  

▪ The soil did not fail the leachability test and does not require disposal at a RCRA or hazardous 

waste disposal facility. 

 

Future Site use for the property as a passive recreational facility will have a different exposure scenario 

than current site conditions, therefore a Method 3 Risk Characterization for the property will be needed 

to evaluate risks under the new conditions and with new (i.e., post-construction) exposure point 

concentrations.  Specifically, recreational use (such as a park or athletic fields) and/or any other use at 

which a child's presence is likely, are currently prohibited at the Site, in accordance with the AUL.  

 

In addition, any activity including, but not limited to, excavation which is likely to disturb contaminated 

soil located at 1 to 8 feet bgs associated with underground utility and/or construction work, without prior 

development and implementation of a Soil Management Plan (SMP) and a Health and Safety Plan 

(HASP) is also prohibited. The contaminated soil located at 1 to 8 feet below surface grade must remain 

at depth and may not be relocated, unless such activity is first evaluated by a Licensed Site Professional 

(LSP) who renders an Opinion which states that such activity poses no greater risk of harm to health, 

safety, public welfare, or the environment and ensures that a condition of No Significant Risk is 

maintained. 
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In summary, to repair the wall located at 24 Caller Street and construct the Riverwalk, soils will likely be 

excavated, and will need to be properly managed and disposed of at a licensed facility. Based upon 

currently available information, soils from 24 Caller Street must be disposed of at an out of state non-

hazardous disposal facilities.  Out-of-state (non-hazardous) soil transportation and disposal costs are 

currently estimated at approximately $65 / ton.  

 

Following removal of impacted materials, soil sampling will be required to evaluate remaining conditions 

and associated risk under the MCP. A new risk characterization will be required for the property. A 

geotextile membrane barrier may also be required to separate impacted fill as part of the risk 

management strategy. A revised Activity and Use Limitation (AUL) will likely also be required to 

document and manage site risks.  

 

Potential regulatory obligations to the City associated with the repair / replacement of the southern canal 

wall along the corridor at the 24 Caller Street Property may include the following: 

 

▪ MCP compliance costs for soil disturbance / construction activities ~ $55,000 

o RAM Plan, including HASP & SMP 

o RAM Status Report 

o Additional sampling to support new risk characterization 

o Method 3 Risk Assessment  

o Revised PSS and AUL (and associated land survey) 

o RAM Completion Report 

o Soil Management & Bills of Lading (BOLs) 

▪ Construction Administration, Coordination & Oversight ~ $5,000 - $10,000 

Estimated TOTAL = ~ $60,000 - $65,000 (not including soil transportation and disposal, wall repair 

design plans, regulatory permitting, bids and specifications or construction costs). 

 

As the City is interested in purchasing the entire 24 Caller Street parcel, a comprehensive Phase I/II 

Environmental Site Assessment (ESA) is recommended prior to the City taking title to the property in 

order to: 1) address data gaps; 2) to support the proposed reuse and evaluate exposure risks under 

non-industrial/commercial use; 3) to provide liability protection to the City; and 4) to evaluate regulatory 

obligations and costs to proceed with redevelopment of the property as a passive recreational facility. 

As detailed above, the RAO report for RTN 3-18180 was incomplete and did not include copies of 

relevant data / tables, appendices and/or referenced previous reports. Based upon our review, several 

data gaps exist at the property based upon the lack of information provided in the RAO report as well 

as the lack of any recent data relevant to the existing conditions at parcel based upon the barrel 

reclamation operations that have continued to be conducted at property since 2000. 

4.1.3 21 Caller Street 

The 21 Caller Street property has a documented history of releases to the environment and is regulated 

under the MCP.  21 Caller Street [Release Tracking Number (RTN) 3-0577] is closed with a Permanent 

Solution Statement with Conditions that includes an AUL, which restricts any activity or uses that involve 

the excavation, removal and/or disturbance of soils greater than 3 feet below grade.  Additionally, the 

AUL prohibits the use of the property The AUL is applicable to the entire parcel but there has been 

limited assessment in the area of interest to the City along the canal.  

 

Contaminants of concern are metals (i.e., cadmium, chromium and lead); however limited 

concentrations of Polycyclic Aromatic Hydrocarbons (PAHs), Volatile Organic Compounds (VOCs) 
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and/or Extractable Petroleum Hydrocarbons (EPHs) which have historically been detected at the 

property. Historical fill containing ash, cinders, brick, buffing dust, and/or leather scraps was also 

historically observed at approximately 1-8 feet below ground surface (bgs) across the property. 

 

The data collected in 2017 was generally consistent with the findings in the PSS report filed for the Site 

under RTN 3-0577:  

 

▪ In general, contaminant concentrations are similar in the 0-1 and 2-5 feet depth intervals, with 

the exception of 2-5 feet bgs soils at SP-3, which contains elevated concentrations of arsenic 

and lead;    

▪ Excavation will require soil management under the MCP; and 

▪ Surplus soil will require disposal at an appropriate facility and documentation by a Licensed Site 

Professional (LSP). 

 

The Method 3 Risk Characterization presented in the PSS for the Site includes exposure scenarios 

consistent with the City’s planned future for the Riverwalk. Specifically, “use of the [Site] without limitation 

to pedestrian and/or vehicle traffic” is permitted under the AUL.   Furthermore, given that the 2017 and 

newly collected data is consistent with the previous data and findings of the PSS, an updated Method 3 

Risk Characterization for the proposed Riverwalk (i.e. easement) area will not likely be necessary. 

However, activities inconsistent with the AUL including “excavation, removal, and/or disturbance of 

subsurface soil greater than three (3) feet below ground surface” are likely to occur during wall repair 

and redevelopment and will require a Release Abatement Measure (RAM) Plan to be filed with MassDEP, 

along with a Soil Management Plan (SMP) and Health and Safety Plan (HASP). A new risk 

characterization will not likely be required for the Riverwalk area and redevelopment is unlikely to require 

a separate AUL or PSS.  

 

In summary, in order to implement a wall repair alternative, soils will likely be excavated and require 

disposal at an appropriate facility. Based upon currently available disposal characterization data 

collected from the proposed Riverwalk area of the property in 2017 and 2018, soils concentrations were 

less than RCS-1 and Comm-97 criteria for in-state unlined and lined landfills. However, Weston & 

Sampson has assumed that because each wall repair option at 21 Caller Street generates significantly 

less than 500 cubic yards of soils, all soils will be managed similarly across all properties as the cost 

difference among in-state and out of state non-hazardous disposal facilities does not exceed the cost 

to manage the soils separately. Out-of-state (non-hazardous) soil transportation and disposal currently 

costs approximately $65 / ton.   

 

Potential regulatory obligations to the City associated with the repair / replacement of the southern canal 

wall along the corridor at the 21 Caller Street Property may include the following: 

 

▪ MCP compliance costs for soil disturbance / construction activities ~ $30,000 

o Release Abatement Measure Plan (RAM) Plan, including HASP & SMP 

o RAM Status Report 

o RAM Completion Report 

o Soil Management & Bills of Lading (BOLs) 

▪ Construction Administration, Coordination & Oversight ~ $5,000 - $10,000 

Estimated TOTAL = ~ $35,000 - $40,000 (not including soil transportation and disposal, wall repair 

design plans, regulatory permitting, bids and specifications or construction costs). 
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4.1.4 18 Howley Street 

The property located at 18 Howley Street has a documented history of environmental releases and is 

regulated under the MCP. 18 Howley Street, identified by MassDEP as RTN 3-0577, was closed under 

the MCP in 2013 with a B-2 Response Action Outcome (RAO) and Activity and Use Limitation (AUL) [i.e., 

a Permanent Solution Statement with Conditions].  

 

The AUL restricts the use of the property as a residence, school, daycare, nursery recreational area 

(e.g., park or athletic field) and/or any other use in which a child’s presence (other than incidental). The 

AUL also restricts the use of the property for growing produce for human consumption as well as any 

long-term (greater than 1 month) activity at the property that is likely to result in the excavation, relocation 

and/or removal of soils, unless such activity is first evaluated by an LSP. The AUL is applicable to the 

entire parcel, and therefore includes the Site.  

 

The primary contaminants of concern are metals (i.e., arsenic, chromium and lead), PAHs, extractable 

petroleum hydrocarbons (EPHs), dioxins, and polychlorinated biphenyls (PCBs). Historical fill containing 

ash and/or coal has also been observed. Contamination appears to be limited to the top 8 feet of soil 

across the property.  

 

The data collected by Weston & Sampson during the limited subsurface investigations in 2017 is 

generally consistent with the limited findings in the RAO report for RTN 3-0577. Based on the data 

collected, no new reportable conditions under the MCP were encountered. Concentrations indicate that: 

 

▪ In general, contaminants in the 0-1 feet bgs depth interval tend to be greater than the 

concentrations of contaminants in soils in the 2-5 ft bgs depth interval;   

▪ Excavation will require soil management under the MCP; 

▪ The contaminated media (soil) will require disposal at an appropriate facility and documentation 

by an LSP; and  

▪ The soil did not fail the leachability test and does not require disposal at a RCRA (hazardous 

waste) facility. 

 

Future Site use for the Riverwalk trail will have a different exposure scenario than current site conditions; 

therefore, a Method 3 Risk Characterization for the proposed Riverwalk (i.e. easement) area will need to 

evaluate risks under the new conditions and with new (i.e., post-construction) exposure point 

concentrations.  Specifically, recreational use (such as a park or athletic fields) and/or any other use at 

which a child's presence is likely, are currently prohibited at the Site, in accordance with the AUL. 

Likewise, any long-term (greater than 1 month) activity at the property that is likely to result in the 

excavation, relocation and/or removal of soils, unless such activity is first evaluated by an LSP.  

 

In summary, during construction of the preferred wall alternative, soils will likely be excavated and 

disposed of at a licensed facility. Based upon currently available information, soils from 18 Howley Street 

must be disposed of at an out of state non-hazardous disposal facilities.  Out-of-state (non-hazardous) 

soil transportation and disposal costs are currently estimated at approximately $65 / ton. 

 

Following removal of impacted fill, soil sampling will be required to evaluate remaining conditions and 

associated risk.  A new risk characterization will be required for the Riverwalk area. A geotextile 

membrane barrier may also be required to separate impacted fill as part of the risk management 

strategy. A separate AUL may also be required to document and manage site risks along the Riverwalk 

corridor area.  
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Potential regulatory obligations to the City associated with the repair / replacement of the southern canal 

wall along the corridor at the18 Howley Street Property may include the following: 

 

▪ MCP compliance costs for soil disturbance / construction activities ~ $55,000 

o Release Abatement Measure Plan (RAM) Plan, including HASP & SMP 

o RAM Status Report 

o Additional sampling to support new risk characterization 

o Method 3 Risk Assessment for Riverwalk Area 

o Revised PSS and AUL for Riverwalk Area (and associated land survey) 

o RAM Completion Report 

o Soil Management & Bills of Lading (BOLs) 

▪ Construction Administration, Coordination & Oversight ~ $5,000 - $10,000 

Estimated TOTAL = ~ $60,000 - $65,000 (not including soil transportation and disposal, wall repair 

design plans, regulatory permitting, bids and specifications or construction costs). 

4.1.5 166R Main Street 

The property located at 166R Main Street has a documented history of environmental releases and is 

regulated under the MCP. 166R Main Street, identified by MassDEP as RTN 3-1444 and RTN 3-4322. 

 

RTN 3-4322 was closed under the MCP in 1997 with a A-2 RAO [i.e., a Permanent Solution Statement].  

 

RTN 3-1444 was closed under the MCP in 2007 with an A-3 RAO and AUL [i.e. a Permanent Solution 

Statement with Conditions]. The AUL restricts the use of the property for single family residential use or 

for growing of produce for human consumption.  The AUL also restricts activity at the property that is 

likely to cause physical or chemical deterioration, breakage, or damage to the pavement or building 

foundations, unless such activity is first evaluated by an LSP. The AUL is applicable to the entire parcel. 

The primary contaminants of concern at the 166R Main Street property are metals (i.e., arsenic, 

chromium and lead), PAHs, EPH, and VHP. Historical fill has also been observed in the top 8 to 10 feet 

of soil.  

 

The property owner did not provide the City access to allow Weston & Sampson to collect samples for 

disposal characterization from the area of the proposed wall improvement activities and proposed 

Riverwalk.   Therefore, for cost-estimation purposes, based upon the limited historical data available for 

the property and the data collected to date from the adjacent properties in the area, it has been assumed 

that soils generated during construction of the preferred wall alternative at 166R Main Street will be 

required to be disposed of at an out of state non-hazardous disposal facilities. Out-of-state (non-

hazardous) soil transportation and disposal costs are currently estimated at approximately $65 / ton. 

 

Future use for the Riverwalk trail will have a different exposure scenario than current site conditions; 

therefore, a Method 3 Risk Characterization for the proposed Riverwalk (i.e. easement) area will need to 

evaluate risks under the new conditions and with new (i.e., post-construction) exposure point 

concentrations.    

 

A geotextile membrane barrier may also be required to separate impacted fill as part of the risk 

management strategy. A separate AUL may also be required to document and manage site risks along 

the Riverwalk corridor area.  
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Potential regulatory obligations to the City associated with the repair / replacement of the southern canal 

wall along the corridor at the 166R Main Street Property may include the following: 

 

▪ MCP compliance costs for soil disturbance / construction activities ~ $55,000 

o Release Abatement Measure Plan (RAM) Plan, including HASP & SMP 

o RAM Status Report 

o Additional sampling to support new risk characterization 

o Method 3 Risk Assessment for Riverwalk Area 

o Revised PSS and AUL for Riverwalk Area (and associated land survey) 

o RAM Completion Report 

o Soil Management & Bills of Lading (BOLs) 

▪ Construction Administration, Coordination & Oversight ~ $5,000 - $10,000 

Estimated TOTAL = ~ $60,000 - $65,000 (not including soil transportation and disposal, wall repair 

design plans, regulatory permitting, bids and specifications or construction costs). 

4.2 MCP Environmental Regulatory Summary and Recommendations 

The properties that will be impacted as part of the repair / replacement alternatives for the south wall of 

the North River Canal are known or suspected to be contaminated.   Construction activities will require 

management of soils in accordance with the MCP and under a RAM Plan. Excess soils will be required 

to be disposed of at a licensed disposal facility. Given the approximate quantities to be generated at 

each individual property locations for the repairs of the wall, Weston & Sampson has assumed that all 

soils will be managed similarly across all properties as the cost difference among in-state and out of 

state non-hazardous disposal facilities does not exceed the cost to manage the soils separately.   

 

Additional MCP regulatory compliance requirements may also include: RAM Status Reports, additional 

sampling to support new risk characterization for Riverwalk area, Method 3 Risk Assessments for 

Riverwalk Area; Revised PSSs and AULs for Riverwalk Area (and associated land surveys); RAM 

Completion Reports, Soil Management & Bills of Lading (BOLs); and Construction Administration, 

Coordination & Oversight. In total, MCP regulatory compliance requirements are currently estimated at 

approximately $260,000 - $285,000. Cost do not include out-of-state (non-hazardous) transportation 

and disposal cost for soils that need to be removed as part of the repairs to the wall, as these costs 

have been included in the wall alternative cost estimates provided in Appendix I. 
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5.0 GEOTECHNICAL DESIGN AND CONSTRUCTION RECOMMENDATIONS 

 

The following sections provide preliminary geotechnical design considerations and recommendations 

for site design, and for evaluation and selection of preferred wall replacement alternative(s). Weston & 

Sampson should be contacted to provide specific geotechnical design and construction 

recommendations during final design. Additional information on the use of these geotechnical 

recommendations is provided in the document titled “Important Information about this Geotechnical 

Engineering Report” by Geoprofessional Business Association (GBA), Inc., included as Appendix G. 

5.1 Existing Fill and Organics 

Undocumented fill and organic soils were encountered to depths of up to 15 feet below grade, with 

organic soil thicknesses ranging from 1.5 to 8 ft. at locations explored.  These materials are not suitable 

for support of structures due to the risk of differential settlement from variable rates of 

compression/decomposition of these materials. Fill and organics should be removed from within the 

“zone-of-influence” (ZOI) beneath new foundations and other rigid structures sensitive to settlement. 

The ZOI is defined by planes extending horizontally away from the bottom edge of the structure a 

distance of two feet, then down and away at a 1H:1V (horizontal:vertical) slope to the intersection with 

suitable native soils. The resulting excavation should be backfilled with compacted Structural Fill. 

 

Placement of new fill above existing site grades will result in settlement due to compression of underlying 

existing fill and organic soils. The amount of settlement will vary with the load increase and the thickness 

and composition of existing fill and organics. Over-excavation and replacement of the unsuitable 

materials, the use of lightweight fill materials, or design for settlement should be considered if grade 

changes are proposed. 

5.2 Retaining Walls 

Concrete cantilever walls or stone masonry walls can be supported on a minimum 12-inch thick bedding 

layer of compacted Structural Fill overlying native, inorganic sand and/or silt following removal of existing 

fill and organic soils. The retaining wall bedding layer should extend at least 18 inches horizontally past 

the edges of the wall foundation or bottom blocks. Foundations should extend at least 4 feet below the 

nearest ground surface exposed to freezing. 

 

Retaining wall foundations bearing on subgrades prepared as described herein can be designed using 

an allowable bearing pressure of 2000 psf for foundations constructed on loose sands such as at 13 

Wallis Street, and 4000 psf for foundations constructed on medium dense (or denser) sand or medium 

stiff (or stiffer) silt or structural fill. 

5.2.1 Lateral Pressures 

Design lateral pressures should consider appropriate loading conditions including earth pressures, 

hydrostatic, wind, seismic, and surcharge loads such as sloped backfill, structures and adjacent traffic 

as appropriate. The design lateral pressures should be calculated by adding unbalanced earth and 

water pressures, and surcharge pressures from structures near the proposed wall.   

 

Lateral earth pressures for design of new retaining walls may be computed using the preliminary soil 

parameters provided in the table below: 
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Preliminary Soil Design Parameters for Retaining Walls 

Parameter 

Values for 

Existing 

Fill 
Organics 

Native Sand 

and Silt 

Compacted 

Backfill 

Angle of Internal Friction,  28° 26° 30° 34° 

Total Unit Weight,  (pounds 

per cubic foot) 
125 115 125 130 

Buoyant Unit Weight, ’ 

(pounds per cubic foot) 
62.6 52.6 62.6 67.6 

 

Groundwater level at the site should be assumed at ground surface. In addition, we recommend a 

minimum 150 psf lateral surcharge pressure be assumed over the full height of the wall, intended to 

account for vertical areal surcharge pressures at the top of the wall up to 300 psf. Additional lateral 

pressures equal to 0.5 times the additional surcharge pressures should be added to sections of wall 

where surcharge pressures exceed 300 psf.  

 

Resistance to lateral loads should be calculated using a base friction coefficient of 0.35. For resistance 

to lateral loading we recommend a minimum factor of safety of 1.5 when using sliding friction alone. A 

larger magnitude of movement is required to engage passive resistance than sliding friction. Therefore, 

a minimum factor of safety of 2.0 is recommended when using passive pressure in addition to friction 

to resist lateral loads. Passive earth pressures should be ignored for a depth of 4 feet below bottom of 

canal.  

 

Footings, floor slabs, and other improvements located above and behind retaining walls (including 

footings for upper walls in tiered retaining wall configurations) and within a zone defined by a plane 

extending upward at 1H:1V from the back of the bottom of the wall will increase lateral pressures on the 

wall. We should be consulted if footings or surcharges are located within this zone. The global slope 

stability of the proposed retaining walls will have to be confirmed once design progresses. 

5.2.2 Seismic Considerations 

Seismic site class is determined in accordance with the International Building Code (IBC) as adapted 

by the Massachusetts State Building Code using a weighted average of SPT blow counts in the upper 

100 feet of soil at a site. Based on the soil types and consistencies encountered in the boring (to the 

depths explored), we recommend that new canal walls be designed using parameters presented in the 

table below: 

Seismic Design Parameters 

Design Parameter Recommended Value 

Site Class E 

Ss 0.240 g 

S1 0.073 g 

Fa [IBC Table 1613.5.3(1)] 2.5 

Fv [IBC Table 1613.5.3(2)] 3.5 
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Loose, potentially liquefiable native sands were encountered in borings WS-1, B-1(GSI) through B-

3(GSI), B-5(GSI) and B-6(GSI) at 13 Wallis Street. Soil liquefaction describes a phenomenon in which 

saturated granular soils lose their strength during earthquake conditions, causing sinkholes, or 

deformation and/or settlement of structures they support. Liquefaction potential depends on the soil 

density, fines content, groundwater depth, and the magnitude of ground movements during seismic 

events. Additional borings and lab testing should be conducted in this area during final design to further 

evaluate the potential for liquefaction. Mitigation measures such as over-excavation and replacement 

may be necessary to address potential liquefaction. 

5.3 Construction Considerations 

Existing structures, pavements, curbing, vegetation, topsoil, tree roots greater than 1-inch in diameter, 

and surface debris should be removed from within the limits of construction during initial site preparation. 

The existing fill contains debris, cobbles, and boulders which may interfere with installation of driven wall 

elements. Pre-trenching may be required to remove these obstructions if a driven wall type is selected 

(such as soldier pile or sheet pile wall). Any existing utilities within the proposed development areas 

should be identified and properly removed, re-routed, or evaluated and approved to remain.  

 

Excavations to remove and replace the existing canal walls will extend up to about 10 feet, or deeper 

where unsuitable soils are present at proposed structure bearing depths. Temporary excavation support 

will be required where excavations cannot feasibly be open cut, such as locations adjacent to structures 

and utilities, and where groundwater seepage is present. Groundwater is expected to be approximately 

equal with the water level in the canal and dewatering of excavations should be anticipated during 

construction. 

 

Weston & Sampson should be contacted to evaluate exposed subgrades prior to placement of overlying 

materials and foundation construction. 

5.3.1 Fill Materials and Placement 

The existing fill at the site contains variable amounts of fines, organics, and debris. The existing fill is not 

suitable for use as Structural Fill (i.e., support of structures or other settlement sensitive features) but 

may be suitable for use as backfill in non-structural or landscape areas, provided it can be moisture 

conditioned and compacted to at least 92 percent maximum dry density as determined by ASTM D1557 

(modified proctor).  

 

Structural Fill beneath foundations and other settlement sensitive improvements (or where on-site 

materials are not available or suitable for re-use) should consist of well graded imported sand and gravel 

with less than approximately 10 percent fines (such as MassDOT M1.03.0- type B Gravel Borrow or 

M2.01.7 Dense-graded Crushed Stone). Structural fill should have a maximum particle size of 3 inches 

and be compacted to at least 95 percent of maximum dry density as determined by ASTM D1557. 

 

Crushed stone shall be wrapped in filter fabric, consisting of a woven geosynthetic with an AOS of #70 

to #100 sieve, and a minimum puncture resistance of at least 120 pounds (such as Mirafi FW700 or 

equivalent). 
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6.0 WALL ALTERNATIVE ANALYSIS 

 

Five wall alternatives are being considered for the repair of the south wall of the North River Canal from 

Wallis Street to Howley Street. The alternative wall types being considered are:  

 

• Alternative A – Rip Rap Slope 

• Alternative B – Vegetative Berm Above Rip Rap Slope 

• Alternative C – Sheet Pile Wall 

• Alternative D – Cantilever Concrete Retaining Wall  

• Alternative E – Stone Masonry Wall 

 

Regardless of the alternative chosen, grades along the river may need to be raised or lowered in order 

to achieve ADA compliance for the Riverwalk. A new bridge structure will likely be required over 

Strongwater Brook. The existing Caller Street Bridge creates a design constraint for all alternatives 

considered. Each alternative has taken into account the need to accommodate the existing river width 

opening at the Caller Street Bridge. Each alternative will require the handling of contaminated/potentially-

contaminated soils to some extent. Easements or property acquisition will be required for each 

alternative to accommodate the Riverwalk, with some alternatives requiring more property than others. 

Multiple storm drains exist in the area of the proposed new wall alternatives; these drains will need to be 

accommodated and accounted for later in the design process. Typical cross sections of each alternative 

can be seen in Appendix H.  

 

Since the north wall is at a lower height elevation than the current south wall for about half of the river 

length being considered, raising the south wall height would create more flooding on the north side of 

the river.  If additional flood storage is desired, each alternative can be adjusted to allow for river 

widening in addition to repairing the south wall. All design alternatives propose the new south wall height 

be constructed to match the existing south wall height. 

 

Each alternative was analyzed for its resilience, durability, environmental impacts, constructability, 

construction schedule, and cost. The recommended alternative was decided by comparing these five 

aspects of each design alternative. The engineer’s cost estimate for each alternative can be found in 

Appendix I. 

 

The resiliency of each wall alternative was evaluated based on the six design flood-climate change 

projection scenarios presented in Weston & Sampson’s report entitled, MVP Action Grant: Peabody 

North River Canal Resilient Wall, Riverwalk and Park – Resilience Evaluation (Resilience Evaluation), dated 

February 2019, and the estimate of the potential benefit in terms of volume of storage and the number 

of parcels that may be removed from the floodplain without increasing downstream flooding impacts. 

Fifty-eight parcels or portions of parcels were identified in the study area. The maximum percent of 

parcels protected for all wall alternatives and the six scenarios ranged from 11% to 60% of the total 

number of parcels in the study area.  A copy of the Resilience Evaluation is provided in Appendix J. 

6.1 Alternative A – Rip Rap Slope 

Alternative A consists of placed rip rap on a slope of 1 vertical to 1.5 horizontal. The rip rap will be placed 

in a 3-foot thick layer, with diameters ranging from 8 to 24-inches, underlain with a 1-foot layer of bedding 

stone placed on top of geotextile fabric for permanent erosion control. The rip rap will extend 5-feet into 

the river bed and 3.5-feet below the river bed to maintain continuity with the slope.  This alternative 

requires the removal of the existing south wall along the entire length in consideration.  
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Two options are considered for the location of the bottom of the rip rap slope. Option 1 is to set the 

bottom of the slope at the location of the existing wall which will provide some additional flood storage.  

Option 2 is to set the bottom of the slope into the river providing no additional flood storage but 

maintaining the storage the current river width provides. 

6.1.1 Resilience 

• Option 1 would provide 18 cu. ft./ft. additional flood storage capacity; Option 2 would match 

current flood storage capacity. 

• The surface roughness of the rip rap would decrease flood flow speed. 

• Allows flexibility to vary slope along river length to allow more flood storage at key locations. 

• In the future, both options can accommodate the future flood elevations by constructing a berm 

on top of the would-be existing slope, however the north wall height will also need to be 

increased to not cause increased flooding on the north side.  The Riverwalk pathway would need 

to be located away from the top of slope to allow room for this potential future berm to be 

constructed. Additional easement area or land acquisition would be required. 

• Neither option requires compensatory storage for regulatory purposes since they both provide 

a greater than or equal amount of flood storage as existing conditions allow.  If more flood 

storage is desired by the City then the land at 24 Caller Street can potentially be regraded to 

provide additional flood storage space. 

6.1.2 Durability 

• This alternative requires inspections to be performed after flood events and a minimum level of 

maintenance such as replacing any dislodged rocks after a flood event and managing 

vegetation to prevent overgrowth. 

• With proper maintenance and routine inspection, a rip rap slope should provide a minimum life 

span of 50 years. 

6.1.3 Environmental Impact 

• Requires excavation of contaminated soils to form the rip rap slope. 

• Requires dredging of the streambed to construct the toe of the rip rap slope. 

• Stones in the existing channel wall can be incorporated into the riprap slope. 

6.1.4 Constructability & Construction Schedule 

• This alternative is easy to construct and does not require any special equipment or methods. 

• Water control will be necessary to construct the rip rap slope. 

• Requires excavation of abandoned rail road east of Strongwater Brook. 

• Requires demolition of the abandoned building foundation east of Strongwater Brook. 

• Estimated construction duration is 5 months. 

6.1.5 Right-of-Way 

• This alternative will require a maximum permanent easement that is approximately 25 feet wide 

from the face of the existing wall. 

• A 15-foot-wide temporary easement for construction will be required as well. 

6.2 Alternative B – Vegetative Berm Above Rip Rap Slope 

Alternative B is similar to Alternative A except the rip rap slope for this alternative will stop at 
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approximately 3.5-feet above the river bed with the vegetative berm extending to the top of the slope.  

The slope of the vegetative berm would be 1 vertical to 3 horizontal. This alternative requires the removal 

of the existing south wall along the entire length in consideration.  

 

Alternative B, like Alternative A, has the same two options for the location of the bottom of slope. 

6.2.1 Resilience 

• Option 1 would provide 20 cu. ft./ft. additional flood storage capacity; Option 2 would match 

current flood storage capacity. 

• The surface roughness of the rip rap and vegetative slope would decrease flood flow speed. 

• Allows flexibility to vary slope along river length to allow more flood storage at key locations. 

• In the future, both options can accommodate the future flood elevations by constructing a berm 

on top of the would-be existing slope, however the north wall height will also need to be 

increased to not cause increased flooding on the north side.  The Riverwalk pathway would need 

to be located away from the top of slope to allow room for this potential future berm to be 

constructed. Additional easement area or land acquisition would be required. 

• Neither option requires compensatory storage for regulatory purposes since they both provide 

a greater than or equal amount of flood storage as existing conditions allow.  If more flood 

storage is desired by City, then the land at 24 Caller Street can potentially be regraded to provide 

additional flood storage space. 

6.2.2 Durability 

• This alternative requires inspections to be performed after flood events and a minimum level of 

maintenance such as replacing any dislodged rocks after a flood event and managing 

vegetation to prevent overgrowth. 

• With proper maintenance and routine inspection, a rip rap and vegetative slope should provide 

a minimum life span of 50 years. 

6.2.3 Environmental Impact 

• Requires excavation of contaminated soils to form the rip rap slope. 

• Requires dredging of the streambed to construct the toe of the rip rap slope. 

• Stones in the existing channel wall can be incorporated into the riprap slope. 

6.2.4 Constructability & Construction Schedule 

• This alternative is easy to construct and does not require any special equipment or methods. 

• Water control will be necessary to construct the rip rap and vegetative slope. 

• Requires excavation of abandoned rail road east of Strongwater Brook. 

• Requires demolition of the abandoned building foundation east of Strongwater Brook. 

• Estimated construction duration is 5 months, which does not include growing season of the 

vegetation. 

6.2.5 Right-of-Way 

• This alternative will require a maximum permanent easement that is approximately 28 feet wide 

from the face of the existing wall. 

• A 15-foot-wide temporary easement for construction will be required as well. 
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6.3 Alternative C – Sheet Pile Wall 

Alternative C Option 1 consists of a sheet pile wall installed behind the existing wall to an approximate 

depth of 20 feet below the top of slope. The existing wall structure would be removed after the sheet 

piles are installed, providing a small increase in flood storage. A concrete cap would be constructed 

along the top of the sheet pile wall for a more aesthetic look and to cover the jagged top of the sheet 

piling.  An available option for this alternative is architectural cladding, such as a stone veneer matching 

the aesthetics of the existing wall.  

 

Alternative C Option 2 consists of a sheet pile wall installed behind the existing wall. The sheet pile would 

extend 2-feet above the canal bed, and 13-feet below ground. A sloped bank, of either rip rap or 

vegetative berm, would then extend from the top of the sheet pile to the top of bank. A rip rap slope 

would require more excavation of soils than the vegetative berm option but would be more stable during 

flood events. The vegetative berm would require less excavation than a rip rap slope but would be less 

stable during and after flood events. Both the rip rap slope and vegetative berm options would provide 

additional flood storage. 

6.3.1 Resilience 

• Option 1 would increase flood storage by adding approximately 8.5 cu.ft./ft. of additional flood 

storage due to the removal of the existing stone masonry wall which increases the cross section 

of the channel.  

• Option 2 would provide an additional 20-25 cu.ft./ft. additional flood storage due to the rip rap 

slope or vegetative berm.  

• Height of wall can be increased in the future; however, the north wall height will also need to be 

increased to not cause increased flooding on the north side.  Requires design and special 

detailing of the wall to accommodate future height addition (cost included in engineer’s cost 

estimate). 

• This option does not require compensatory storage for regulatory purposes since it provides 

greater storage capacity than currently available. If more flood storage is desired by City, then 

the land at 24 Caller Street can potentially be regraded to provide additional flood storage space. 

6.3.2 Durability 

• Steel sheet piling requires very minimal maintenance, such as monitoring for deviation from 

design alignment and corrosion. The concrete coping would need to be checked for minor 

cracks and spalls at multiple times during its design life.  

• Steel sheet piling can provide a minimum design life of 75 years. 

• Rip rap requires inspections to be performed after flood events and a minimum level of 

maintenance such as replacing any dislodged rocks after a flood event.  The vegetative berm 

would be less stable than the rip rap during and after flood events.  The vegetative berm would 

also require scheduled maintenance of vegetation to prevent overgrowth. 

• With proper maintenance and routine inspection, a rip rap slope should provide a minimum life 

span of 50 years. 

6.3.3 Environmental Impact 

• Sheet pile installation will create more noise than the other alternatives. This may be able to be 

mitigated based on the installation methods needed.  

• Option 1 requires the least amount of contaminated soil removal of all Alternatives considered. 

• Option 2 requires no dredging of the stream bed. 
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6.3.4 Constructability & Construction Schedule 

• This alternative will require specialized equipment for the installation of the sheet piling. 

• Water control will be necessary for the removal of the existing stone masonry wall. 

• Requires excavation of abandoned rail road east of Strongwater Brook. 

• Minimizes the demolition of the abandoned building foundation east of Strongwater Brook for 

Option 1. 

• Estimated construction duration is 4-5 months 

6.3.5 Right-of-Way 

• This alternative will require permanent easement that is approximately 15 feet wide from the face 

of the existing wall for Option 1 and up to 30 feet wide for Option 2. 

• A 15-foot-wide temporary easement for construction will be required as well. 

6.4 Alternative D – Cantilever Concrete Retaining Wall 

Alternative D consists of removing the existing stone masonry wall and constructing a concrete 

cantilever retaining wall in the same location. The concrete retaining wall will have a footing constructed 

approximately 4 feet below the stream bed.  The stem of the concrete wall will be approximately 14 

inches wide at the top and about 30 inches wide at the base.  A concrete form liner may be used to 

provide texture or the look of a stone veneer if desired. 

6.4.1 Resilience 

• This alternative would not provide any increase in flood storage. 

• Height of wall can be increased in the future; however, the north wall height will also need to be 

increased to not cause increased flooding on the north side.  Requires design and special 

detailing of the wall to accommodate future height addition (cost included in engineer’s cost 

estimate).  

• This option does not require compensatory storage for regulatory purposes since it provides 

equal storage capacity as currently available. If more flood storage is desired by City, then the 

land at 24 Caller Street can potentially be regraded to provide additional flood storage space. 

6.4.2 Durability 

• Requires minimal maintenance including minor spall or crack repairs; repairs will need to be 

completed multiple times during its design life. 

• A concrete retaining wall, with proper maintenance, can provide a minimum design life of 75 

years. 

6.4.3 Environmental Impact 

• Requires excavation of contaminated soils. 

• Requires dredging of the streambed to construct the footing. 

• Requires over-excavation of organic soils to prevent settlement. 

6.4.4 Constructability & Construction Schedule 

• This alternative does not require any specialized equipment or methods. 

• Water control will be necessary for the removal of the existing stone masonry wall and 

construction of the new wall.  

• Sheet piling should be permanently installed at the toe of the footing in areas of deep organic 

soils, such as at 24 Caller St and 166R Main St. 
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• Requires excavation of abandoned rail road east of Strongwater Brook. 

• Requires demolition of the abandoned building foundation east of Strongwater Brook. 

• Estimated construction duration is 6-8 months. 

6.4.5 Right-of-Way 

• This alternative will require permanent easement that is approximately 15 feet wide from the face 

of the existing wall. 

• A 15-foot-wide temporary easement for construction will be required as well. 

6.5 Alternative E – Stone Masonry Wall 

Alternative E consists of removing the existing stone masonry wall and constructing a new stone 

masonry wall on a concrete footing in the same location.   The stem of the wall will be approximately 20 

inches wide at the top and 4 feet at the base.  The concrete footing would be constructed approximately 

4 feet below the stream bed.  This alternative would provide no additional flood storage space. 

6.5.1 Resilience 

• This alternative would not provide any increase in flood storage. 

• Height of wall can be increased in the future; however, the north wall height will also need to be 

increased to not cause increased flooding on the north side.  Requires design and special 

detailing of the wall to accommodate future height addition (cost included in engineer’s cost 

estimate).  

• This option does not require compensatory storage for regulatory purposes since it provides 

greater storage capacity than currently available. If more flood storage is desired by the City then 

the land at 24 Caller Street can potentially be regraded to provide additional flood storage space. 

6.5.2 Durability 

• The stone masonry retaining wall requires a moderate amount of maintenance such as 

repointing of masonry. The majority of maintenance will be required above the waterline; 

however, some areas may require maintenance and repair below the water level. Maintenance 

done below water level will require sandbags to divert water away from location of repairs. 

• A stone masonry retaining wall, with proper maintenance, can provide a minimum design life of 

50 years. 

6.5.3 Environmental Impact 

• Requires excavation of contaminated soils. 

• Requires dredging of the streambed to construct the footing. 

• Requires over-excavation of organic soils to prevent settlement. 

6.5.4 Constructability & Construction Schedule 

• This alternative does not require any specialized equipment or methods. 

• Water control will be necessary for the removal of the existing stone masonry wall and 

construction of the new wall.  

• Sheet piling should be permanently installed at the toe of the footing in areas of deep organic 

soils, such as at 24 Caller St and 166R Main St. 

• Requires excavation of abandoned rail road east of Strongwater Brook. 

• Requires demolition of the abandoned building foundation east of Strongwater Brook. 

• Estimated construction duration is 7-9 months. 
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6.5.5 Right-of-Way 

• This alternative will require permanent easement that is approximately 15 feet wide from the face 

of the existing wall. 

• A 15-foot-wide temporary easement for construction will be required as well. 
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7.0 REFERENCES INCREMENTAL APPROACH 

 

Climate change projections indicate that, by 2100, mean sea level rise in Boston Harbor since 2000 is 

unlikely to exceed (83% probability) 4.0 feet although it could be as high as 10.2 feet (NECSC). Boston 

Harbor has seen a sea level rise of more than 11 inches between 1921 and 2018.  Since the North River 

Canal is tidally influenced closer to Salem, it is possible the canal will experience an even higher 

likelihood of extreme flooding as the canal shoulder of the North River will likely become tidal.  Since 

work is only being done to the south wall, a significant decrease in current riverine flooding is difficult 

without also working on the north wall. There are options and steps that can be taken to assure that the 

south wall of the North River Canal can be altered to accommodate larger flood events or to match 

future work done of the north wall. 

 

Not all alternative options will be able to accommodate an added wall height in the future. The rip rap 

slope, vegetative berm and sheet pile walls could be altered to accommodate an increase wall height 

but may require additional land usage to do so. The stone masonry wall and concrete cantilever wall 

could be designed to accommodate future wall height increase. For it to be possible to increase the 

wall height in the future, the walls will need to be designed to have additional capacity than current 

conditions require.  

 

Raising the South wall height in the future would only provide additional flood storage if the North wall 

height were also increased. If the South wall were to be raised in the future without raising the North wall 

as well, it would only increase flooding on the North side of the canal.  

 

Additional investigations would still be required in the future to ensure the wall has available capacity 

and no deterioration or damage has occurred that would reduce the capacity of the walls. 
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8.0 PERMITTING STRATEGY 

8.1 Introduction 

Weston & Sampson has developed five (5) design repair / replacement alternatives, Alternative A 

through Alternative E. Alternatives A, B, and C each included two separate options (options 1 & 2) for 

the south canal wall in order to support the construction of a Riverwalk and improve the flood resilience 

along the North River Canal. Wall alternatives include options for repairing the wall in place to protect 

against future flooding as well as other options that provide additional flood storage.  Weston & 

Sampson then conducted a preliminary analysis and evaluated the permitting strategy for each of the 

proposed five (5) wall alternatives.  

 

The permitting evaluation which follows in this chapter, first reviews each alternative for the amount of 

impact to resource areas, the required environmental permits associated with those impacts, permitting 

timelines, and finally permitting costs. In addition, an evaluation of the different wall options and 

associated permitting was also conducted based on the anticipated ease or feasibility of implementation 

with regulatory agencies, and other additional studies or requirements, and their associated costs, that 

may be required as part of for each wall alternative.  

 

The five (5) wall alternatives that are being considered for the repair of the south wall of the North River 

Canal are: 

 

• Alternative A – Rip Rap Slope 

o Option 1, build out from Toe of existing wall 

o Option 2, build out from inside of existing wall 

• Alternative B – Vegetative Berm Over Rip Rap Slope 

o Option 1, build out from Toe of existing wall 

o Option 2, build out from inside of existing wall 

• Alternative C – Sheet Pile Wall 

o Option 1, Sheet Pile with Concrete Cap 

o Option 2, Sheet Pile with Sloped Bank (rip-rap or vegetated berm) 

• Alternative D – Cantilever Concrete Retaining Wall  

• Alternative E – Stone Masonry Wall 

 

Currently, it is infeasible to modify the north wall of the river, so these alternatives are only relative to the 

south wall.  Furthermore, since the north wall is at a lower elevation than the current south wall for about 

half of the river length, there would be no point to raise the wall height to accommodate future flood 

levels, as it would just force the flood water to the north. In order to obtain additional flood storage from 

these repairs the river would need to be widened.   

 

There is known or suspected soil contamination along the proposed Riverwalk area that will also need 

to be addressed, as each alternative will require the handling of soils to some extent. The permitting 

strategy detailed in this chapter report does not include any MCP permitting associated with the 

contamination found. Easements or property acquisition will be required for each alternative to 

accommodate the Riverwalk, with some alternatives requiring more property than others.  

 

A description of the typical permits and requirements that might be required for each alternative can be 

seen in Appendix K. Appendix L provides a summary table of estimated regulatory impacts and likely 

permits required for each of the five options, while Appendix M provides a permit approval schedule for 
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each alternative. 

 

Information presented in the permitting matrix in Section 8.3 - Permitting Summary and 

Recommendations, is described in greater detail, below. 

8.2 Environmental Permitting Strategy 

8.2.1 Alternative A – Rip Rap Slope 

A rip rap slope would require the removal of the existing south wall along the entire length in 

consideration. The rip rap would be placed with a slope of 1 vertical to 1.5 horizontal; the stone can be 

locally sourced or reused from the current south wall. The rip rap will extend 5-feet into the river bed and 

3.5-feet below the river bed to maintain continuity with the slope. Two options are presented for the 

location of the slope.  

 

• Option 1 will begin the 1:1.5 slope where the current wall exists, providing additional flood 

storage along the slope.  

• Option 2 will begin the 1:1.5 slope roughly 3.5-feet north of the south wall (in the river) 

providing no additional flood storage but maintaining the storage the current river width 

provides. 

 

8.2.1.1 Regulatory Impacts 

Environmental resources that will be impacted with both Rip Rap Slope options include the following (all 

calculations are estimates based on current conceptual designs): 

 

• Bank of perennial stream 

o For both rip rap options, an estimated 1,335 linear feet (lf) will be impacted due to the 

removal of the existing wall. 

• Land under water associated with a perennial stream 

o Option 1 will result in Land Under Water (LUW) impacts of 6,700 sf and dredging of 

24,800 cubic feet (cf) of material.   

o Option 2 will result in LUW impacts of 12,300 sf, 43,500 cf of dredge, and unknown 

amount of fill.   

• 100-year flood zone 

o Option 1 would increase flood storage by adding approximately 24,000 CF of additional 

flood storage due to the removal of the existing stone masonry wall Option 2 will match 

existing storage volume 

• Riverfront area 

o Option 1 will impact 26,000 sf  

o Option 2 will impact 21,000 sf 

 

8.2.1.2 Potential Permits 

Potential permits required for both the rip rap slope alternatives include the following: 

 

- MA Wetlands Protection Act Notice of Intent 

- MassDEP  401 Water Quality Certification 

- MassDEP Chapter 91 submission 

- MEPA Environmental Notification Form 

- US Army Corps of Engineers Individual Permit 
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A description of these permits and typical required documents has been included in Appendix K. 

 

8.2.1.3 Permit Costs 

Permit costs can vary depending on resource area impacts, project complexity, and reviewer comments.  

The typical range of costs per likely required permit is provided below. 

 

Permit Costs for Rip Rap Slope Options 1 or 2 

 

Permit 

Minimum 

Cost 

Maximum 

Cost 

MassDEP Wetlands 

NOI 5,000 10,000 

MassDEP 401 WQC 5,000 10,000 

MassDEP Ch 91 5,000 10,000 

MEPA ENF 5,000 10,000 

ACOE IP 5,000 10,000 

TOTAL 25,000 50,000 

 

Option 2 would most likely incur an additional $10,000 -15,000 for additional studies related to 

mitigation/compensation design. 

 

8.2.1.4 Permit Approval Schedule 

To efficiently gain permit approvals, it is recommended that the ENF be submitted first.  The ENF is 

forwarded to those reviewers who would have jurisdiction or an interest in the project.  Comments from 

these reviewers are forwarded to the MEPA reviewer, who compiles the comments and forwards them 

on to the project proponent.   

 

It is helpful to get these comments first and incorporate these comments into the remaining permit 

submissions to minimize the amount of back and forth with reviewers.  Once submitted, the review time 

for the ENF is approximately 60 days.  After incorporating the ENF comments into the remaining permits, 

all remaining permits can be submitted simultaneously.  The ACOE IP can take up to 135 days before 

gaining approval.  The joint 401 WQC / Chapter 91 submission can take from approximately 150 – 400 

days for review, depending on if MassDEP determines there are administrative or technical deficiencies 

with the submission and requests additional information.  Finally, assuming the NOI review requires two 

(2) public meetings, the review process can take approximately 45 days. 

 

In all, the environmental permit review process could take between seven (7) and fifteen (15) months. 

 

8.2.1.5 Alternative Favorability 

When evaluating both options from a favorability standpoint, Option 1 presents a much more favorable 

approach from a wetland’s perspective.  Not only does it increase flood storage volume in the region, 

but it also requires no filling to LUW.  Any fill within the river will be hard to permit through the various 

agencies, including DEP and ACOE.  It will also require mitigation to replace lost wetland resource areas. 

8.2.2 Alternative B – Vegetative Berm Over Rip Rap Slope 

The vegetative berm option would be a combination of rip rap slope and vegetative berm. The rip rap 

would have the same stone size and slope as Alternative A but would stop approximately 3.5-feet above 
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the river bed with the vegetative berm extending to the top of the slope. The slope of the vegetative berm 

would be 1 vertical to 3 horizontal. As with the rip rap slope, two options are presented for the location 

of the slope.  

• Option 1 is to begin the rip rap slope where the existing wall is located and provide additional 

flood storage in the sloped area.  

• Option 2 is to begin the rip rap slope roughly 3.75-feet north of the south wall (in the river) which 

would provide no additional flood storage but would maintain the currently available flood 

storage. 

 

8.2.2.1 Regulatory Impacts 

Environmental resources that will be impacted with both vegetative berm options include the following 

(all calculations are estimates based on current conceptual designs): 

 

• Bank of perennial stream 

o For both options, an estimated 1,335 linear feet (lf) of bank will be impacted 

• Land under water 

o Option1 will result in LUW impacts of 6,000 sf and dredging of 21,400 cubic feet (cf)  

o Option 2 will result in LUW impacts of 10,600 sf, 41,400 cf of dredge, and unknown 

amount of fill   

• 100-year flood zone 

o Option 1 would increase flood storage by adding approximately 26,000 CF of additional 

flood storage due to the removal of the existing stone masonry wall 

o Option 2 will have negligible impact to the flood zone 

• Riverfront area 

o Option 1 will impact 28,500 sf  

o Option 2 will impact 21,800 sf 

 

8.2.2.2 Potential Permits 

Potential permits required for both vegetative berm alternatives include the following: 

 

- MA Wetlands Protection Act Notice of Intent 

- MassDEP  401 Water Quality Certification 

- MassDEP Chapter 91 submission 

- MEPA Environmental Notification Form 

- US Army Corps of Engineers Individual Permit 

 

A description of these permits and typical required documents has been included in Appendix J. 

 

8.2.2.3 Permit Costs 

Permit costs can vary depending on resource area impacts, project complexity, and reviewer comments.  

The typical range of costs per likely required permit is provided on the following page. 
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Permit Costs for Vegetative Berm Option 

 

Permit 

Minimum 

Cost 

Maximum 

Cost 

MassDEP Wetlands 

NOI 5,000 10,000 

MassDEP 401 WQC 5,000 10,000 

MassDEP Ch 91 5,000 10,000 

MEPA ENF 5,000 10,000 

ACOE IP 5,000 10,000 

TOTAL 25,000 50,000 

 

Option 2 would most likely incur an additional $10,000 -15,000 for additional studies related to 

mitigation/compensation design. 

 

8.2.2.4 Permit Approval Schedule 

Much like Alternative A the approach of Alternative B would be similar with a review through the MEPA 

ENF process followed by a simultaneous review by the other agencies. In all, the environmental permit 

review process could take between seven (7) and fifteen (15) months. 

 

8.2.2.5 Alternative Favorability 

Similar to Alternative A, Alternative B, Option 1 presents a much more favorable approach from a 

wetland’s perspective.  Not only does it increase flood storage volume in the region, but it also requires 

no filling to LUW.  Any fill within the river will be hard to permit through the various agencies, including 

DEP and ACOE.  It will also require mitigation to replace lost wetland resource areas.   

 

The vegetative berm approach also has the added benefit of providing habitat to the stream.  In many 

agencies minds this presents a greener solution than the rip rap slope does and could potentially be 

seen as the desired and preferred alternative from a regulatory perspective. 

8.2.3 Alternative C – Sheet Pile Wall 

A sheet pile wall would require the removal of the existing wall structure. The existing wall structure would 

be removed after the sheet piles were installed just behind the existing wall. The height of the sheet pile 

walls can vary along the length of the canal or maintain a constant height. By removing the existing wall 

after installation of the sheet piles, a small increase in the canal flood storage will be achieved.  

 

• Option 1 consists of a sheet pile wall installed behind the existing wall to an approximate depth 

of 20 feet below the top of slope. The existing wall structure would be removed after the sheet 

piles are installed, providing a small increase in flood storage. A concrete cap would be 

constructed along the top of the sheet pile wall for a more aesthetic look and to cover the jagged 

top of the sheet piling.  An available option for this alternative is architectural cladding, such as 

a stone veneer matching the aesthetics of the existing wall.  

 

• Option 2 consists of a sheet pile wall installed behind the existing wall. The sheet pile would 

extend 2-feet above the canal bed, and 13-feet below ground. A rip rap or vegetative slope, 

much like Alternatives A and B, would then extend from the top of the sheet pile to the top of 

bank.  
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8.2.3.1 Regulatory Impacts 

Environmental resources that will be impacted with this option include the following (all calculations are 

estimates based on current conceptual designs): 

 

• Bank of perennial stream 

o An estimated 1,335 linear feet (lf) of bank will be impacted 

• Land under water 

o Temporary LUW impacts associated with demolition of south wall 

• 100-year flood zone 

o Option 1 would increase flood storage by adding approximately 10,700 CF of additional 

flood storage due to the removal of the existing stone masonry wall  

o Option 2 would provide approximately 37,000 CF of flood storage due to the removal of 

wall and addition of a rip rap slope. If the slope were constructed as a vegetative berm, 

the additional flood storage would be increased to 44,000 CF. 

• Riverfront area 

o Option 1 will impact 17,200 sf 

o Option 2 will impact 20,000 sf 

 

8.2.3.2 Potential Permits 

Potential permits required for the sheet pile wall alternative include the following: 

 

- MA Wetlands Protection Act Notice of Intent 

- MEPA Environmental Notification Form 

- US Army Corps of Engineers Individual Permit 

- MassDEP 401 Water Quality Certification 

 

A description of these permits and typical required documents has been included in Appendix K. 

 

8.2.3.3 Permit Costs 

Permit costs can vary depending on resource area impacts, project complexity, and reviewer comments.  

The typical range of costs per likely required permit is provided, below. 

 

Permit Costs for Sheet Pile Option 

 

Permit 

Minimum 

Cost 

Maximum 

Cost 

MassDEP Wetlands 

NOI 5,000 10,000 

MEPA ENF 5,000 10,000 

ACOE IP 5,000 10,000 

401 WQC 5,000 10,000 

Add’l Cost Analysis 5,000 10,000 

TOTAL 25,000 50,000 

 

An additional cost analysis may be needed to prove this Alternative is the preferred Alternative.  We 

estimate that additional cost to be $5,000 -10,000 as explained in Section 8.3. 
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8.2.3.4 Permit Approval Schedule 

Much like Alternative A and B, the approach of Alternative C would be similar with a review through the 

MEPA ENF process followed by a simultaneous review by the other agencies.  The only permit that most 

likely will not be necessary is the Chapter 91 permit, as there will be no jurisdictional work within the 

waterway.  Although this is only 1 permit fewer then the first alternatives, the CH91 permit has a lengthy 

review timeframe and by avoiding it, the project could cut the permitting approval process in half. In all, 

the environmental permit review process could take up to seven (7) months. 

 

8.2.3.5 Alternative Favorability 

Although this Alternative C - Option 1 is a suitable alternative for repair of the existing south wall, it 

provides no extra environmental benefit from a regulatory standpoint, with the exception of a marginal 

flood storage benefit.   

 

Because the current wall is a vertical wall, it would be permittable as a replacement of the existing 

conditions.  However, with other more favorable alternatives present, the City would have to show how 

other options would be less practicable based on at least the following considerations: 

 

• Costs and whether such costs are reasonable or prohibitive to the owner; 

• Existing technology; and 

• Logistics considering the overall project purposes 

 

Alternative C- Option 2 presents a more favorable approach than Alternative C - Option 1 from a 

regulatory perspective as it provides additional flood storage.   If combined with the greener solution of 

a vegetated berm, then it could even provide some habitat benefit, as well. 

8.2.4 Alternative D – Cantilever Concrete Retaining Wall 

A cantilever concrete retaining wall would replace the existing south wall. Excavation would be required 

for the placement of the footing. The stem of the concrete wall will be approximately 14 inches wide at 

the top and about 30 inches wide at the base.  A concrete form liner may be used to provide texture or 

the look of a stone veneer if desired. 

 

8.2.4.1 Regulatory Impacts 

Environmental resources that will be impacted with this option include the following (all calculations are 

estimates based on current conceptual designs): 

 

• Bank of perennial stream 

o An estimated 1,335 linear feet (lf) of bank will be impacted 

• Land under water 

o Temporary LUW impacts associated with demolition of south wall 

• 100-year flood zone 

o Marginal increase in flood storage from removal of wall 

• Riverfront area 

o Will impact 14,800 sf 

 

8.2.4.2 Potential Permits 

Potential permits required for the cantilever retaining wall alternative include the following: 

 

- MA Wetlands Protection Act Notice of Intent 
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- MEPA Environmental Notification Form 

- US Army Corps of Engineers Individual Permit 

- 401 Water Quality Certification 

 

A description of these permits and typical required documents has been included in Appendix J. 

 

8.2.4.3 Permit Costs 

Permit costs can vary depending on resource area impacts, project complexity, and reviewer comments.  

The typical range of costs per likely required permit is provided on the following page. 

 

Permit Costs for Cantilever Retaining Wall Option 

 

 

 

 

 

 

 

 

 

 

An additional cost analysis may be needed to prove this Alternative is the preferred Alternative.  We 

estimate that additional cost to be $5,000 -10,000 as explained in Section 8.3. 

 

8.2.4.4 Permit Approval Schedule 

Alternative D would replicate the schedule of Alternative C, with a review through the MEPA ENF process 

followed by a simultaneous review by the other agencies.  Again, no CH 91 permit review would be 

necessary and therefore permitting review timelines would be reduced. 

 

In all, the environmental permit review process could take up to seven (7) months. 

 

8.2.4.5 Alternative Favorability 

Similar to Alternative C, this alternative is a suitable alternative for repair of the existing south wall, 

however it provides no extra environmental benefit from a regulatory standpoint.  It only provides a 

marginal flood storage benefit and no habitat benefit to the resource area.   

 

Because the current wall is a vertical wall, it would be permittable as a replacement of the existing 

conditions.  However, with other more favorable alternatives present, the City would have to show how 

other options would be less practicable based on at least the following considerations: 

 

• Costs and whether such costs are reasonable or prohibitive to the owner; 

• Existing technology; and 

• Logistics considering the overall project purposes 

 

To make this alternative more favorable the wall could be pushed back farther south, and the river 

widened to allow for increased flood storage. 

 

 

Permit Minimum Cost Maximum Cost 

MassDEP Wetlands NOI 5,000 10,000 

MEPA ENF 5,000 10,000 

ACOE IP 5,000 10,000 

401 WQC 5,000 10,000 

Add’l Cost Analysis 5,000 10,000 

TOTAL 25,000 50,000 
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8.2.5 Alternative E – Stone Masonry Wall 

The stone masonry wall would replace the existing stone masonry wall with a new concrete footing in 

the same location.   The stem of the wall will be approximately 20 inches wide at the top and 4 feet at 

the base.  The concrete footing would be constructed approximately 4 feet below the stream bed.  

This alternative would provide no additional flood storage space. 

 

8.2.5.1 Regulatory Impacts 

Environmental resources that will be impacted with this option include the following (all calculations are 

estimates based on current conceptual designs): 

 

• Bank of perennial stream 

o An estimated 1,335 linear feet (lf) of bank will be impacted 

• Land under water 

o Temporary LUW impacts associated with demolition of south wall 

• 100-year flood zone 

o Marginal increase in flood storage from removal of wall 

• Riverfront area 

o Will impact 15,900 sf 

 

8.2.5.2 Potential Permits 

Potential permits required for the stone masonry wall alternative include the following: 

 

- MA Wetlands Protection Act Notice of Intent 

- MEPA Environmental Notification Form 

- US Army Corps of Engineers Individual Permit 

- 401 Water Quality Certification 

 

A description of these permits and typical required documents has been included in Appendix K. 

 

8.2.5.3 Permit Costs 

Permit costs can vary depending on resource area impacts, project complexity, and reviewer comments.  

The typical range of costs per likely required permit is provided below  

 

Permit Costs for Stone Masonry Wall Option 

 

Permit 

Minimum 

Cost 

Maximum 

Cost 

MassDEP Wetlands NOI 5,000 10,000 

MEPA ENF 5,000 10,000 

ACOE IP 5,000 10,000 

401 WQC 5,000 10,000 

Add’l Cost Analysis 5,000 10,000 

TOTAL 25,000 50,000 

 

An additional cost analysis may be needed to prove this Alternative is the preferred Alternative.  We 

estimate that additional cost to be $5,000 -10,000 as explained in Section 8.3. 
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8.2.5.4 Permit Approval Schedule 

Alternative E would replicate the schedule of Alternative C and D, with a review through the MEPA ENF 

process followed by a simultaneous review by the other agencies.  Again, no CH 91 permit review would 

be necessary and therefore permitting review timelines would be reduced. 

 

In all, the environmental permit review process could take up to seven (7) months 

 

8.2.5.5 Alternative Favorability 

Similar to both Alternatives C and D, this alternative is a suitable alternative for repair of the existing 

south wall, however it provides no extra environmental benefit from a regulatory standpoint.  It only 

provides a marginal flood storage benefit and no habitat benefit to the resource area.   

 

Because the current wall is a vertical wall, it would be permittable as a replacement of the existing 

conditions.  However, with other more favorable alternatives present, the City would have to show how 

other options would be less practicable based on at least the following considerations: 

 

• Costs and whether such costs are reasonable or prohibitive to the owner; 

• Existing technology; and 

• Logistics considering the overall project purposes 

 

To make this alternative more favorable the wall could be pushed back farther south, and the river 

widened to allow for increased flood storage. 

8.3 Permitting Summary and Recommendations 

Weston & Sampson has produced five (5) design alternatives (three with sub options for a total of eight 

total alternatives) for repair / replacement options for the south wall along the North River Canal in order 

to support the proposed construction of a Riverwalk and to improve the flood resilience along the North 

River Canal.  Each of these designs has been evaluated for five (5) different variables, including impacts 

to protected environmental resources, required permits, permit costs, permit approval schedule and 

regulatory favorability.  For each alternative, each variable was given a value, with lower values indicating 

lesser preferred alternative results.  A summary table showing each alternative with five different variable 

results are provided in Appendix K. 

 

In general, the more complicated the wall repair, the greater the number of environmental resources and 

impact areas, which results in a greater number of environmental permits being required along with 

increased costs and schedule duration.  As a result of this analysis, it should be noted that the 

alternatives fall into one of two groups, those that require permanent work within land under water 

(Alternative A and B), and those that do not require permanent work within land under water (Alternative 

C, D and E).  For those alternatives that impact land under water, an additional permit (MassDEP 

Chapter 91) will be required and result in additional project costs and permitting approval duration.   

 

In general, the only difference between these two groups of alternatives from a permit cost and schedule 

context is approximately $5k-$10k in costs and 7-8 months in review.  However, when providing 

additional overall project cost analysis study, the cost of C, D and E are comparable to Option 1 in both 

Alternatives A and B.  Furthermore Option 2 in Alternatives A and B add even more costs associated 

with further design required for mitigation of lost resource areas.  Therefore, Option 1 in Alternative A 

and B, Alternative C, Alternative D, and Alternated E all have roughly the same costs when factoring in 

the Permit costs and Additional Overall Cost Analysis.  The additional studies required as part of Option 
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2 for Alternative A and B would make those choices more expensive.  See table below: 

 

Potential Permitting Costs 

 

 

Alt A,  

Opt. 1 

Alt A,  

Opt. 2 

Alt. B, 

Opt. 1 

Alt. B,  

Opt. 2 

Alt. C, 

Opt. 1 

Alt. C. 

Opt. 2 Alt. D Alt. E 

Costs 

($) 

$25,000 - 

$50,000 

$35,000 - 

$65,000 

$25,000 - 

$50,000 

$35,000 - 

$65,000 

$25,000 - 

$50,000 

 

$25,000 - 

$50,000 

$25,000 - 

$50,000 

$25,000 - 

$50,000 

 

Given the relatively small difference in cost and timing of the permits required for each alternative, 

Weston & Sampson evaluated the anticipated favorability of each alternative from a regulatory 

perspective.  Each permitting agency will be evaluating the potential impacts of resource areas that will 

be impacted by the proposed alternative; most notably bank and land under water.  Although any repair 

alternative work will be performed within the flood plain, the intent of the overall project will be to increase 

flood storage and not fill the flood plain, which will also be looked at favorably by the regulatory agencies.  

Additionally, work will also be completed in the riverfront area, however the portion of the riverfront area 

that will be impacted is previously developed and any project of this magnitude that has a goal of 

cleaning up the riverfront is anticipated to be looked at favorably by the permitting agency reviewer.  

 

The following is an excerpt of the performance standards for bank and land under water in the wetland’s 

protection act: 

 

“General Performance Standards (Land Under Water). 

(a) Where the presumption set forth in 310 CMR 10.56(3) is not overcome, any proposed work within Land 

under Water Bodies and Waterways shall not impair the following: 

1. The water carrying capacity within the defined channel, which is provided by said land in conjunction 

with the banks; 

2. Ground and surface water quality; 

3. The capacity of said land to provide breeding habitat, escape cover and food for fisheries; and 

4. The capacity of said land to provide important wildlife habitat functions. A project or projects on a 

single lot, for which Notice(s) of intent is filed on or after November 1, 1987, that (cumulatively) alter(s) 

up to 10% or 5,000 square feet (whichever is less) of land in this resource area found to be significant 

to the protection of wildlife habitat, shall not be deemed to impair its capacity to provide important 

wildlife habitat functions. Additional alterations beyond the above threshold may be permitted if they 

will have no adverse effects on wildlife habitat, as determined by procedures established under 310 

CMR 10.60.” 

 

“General Performance Standard (BANK). 

(a) Where the presumption set forth in 310 CMR 10.54(3) is not overcome, any proposed work on a Bank shall 

not impair the following: 

1. the physical stability of the Bank; 

2. the water carrying capacity of the existing channel within the Bank; 

3. groundwater and surface water quality; 

4. the capacity of the Bank to provide breeding habitat, escape cover and food for fisheries; 

5. the capacity of the Bank to provide important wildlife habitat functions. A project or projects on a single 

lot, for which Notice(s) of Intent is filed on or after November 1, 1987, that (cumulatively) alter(s) up to 

10% or 50 feet (whichever is less) of the length of the bank found to be significant to the protection of 

wildlife habitat, shall not be deemed to impair its capacity to provide important wildlife habitat functions. 

Additional alterations beyond the above threshold may be permitted if they will have no adverse effects 

on wildlife habitat, as determined by procedures contained in 310 CMR 10.60.” 
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Although they are listed as two (2) different resource areas, the performance standards for both are very 

similar.  Essentially LUW and Bank need to provide the following: 

• Stability, 

• Water carrying capacity,  

• Ground water and surface water quality, 

• Habitat for fisheries, and 

• Capacity of land to provide other wildlife habitat functions 

 

Although these are just performance standards under the Massachusetts Wetlands Protection Act, and 

both resource areas are also protected under the Army Corp Section 404 and Mass DEP Section 401 

of the Clean Water Act, as well as Mass DEP Chapter 91 regulations, the intent of the protection remains 

the same throughout.  

 

So, when evaluating each alternative, we must review them to these standards to see if they Meet (M), 

Improve (I) or Diminish (D) each standard.  

 

Alternative Evaluation against Performance Standards 

 

 Stability Water 

Carrying 

Water 

Quality 

Habitat for 

Fisheries 

Wildlife 

Habitat 

Total 

Alternative A 

Option 1 

Improve Improve Improve Improve Meet 4 I, 1 M 

Alternative A 

Option 2 

Improve Diminish Diminish Diminish Meet 1 I, 1 M, 3 D 

Alternative B 

Option 1 

Improve Improve Improve Improve Improve 5 I 

Alternative B 

Option 2 

Improve Diminish Diminish Diminish Improve 2 I, 3 D 

Alternative C 

Option 1 

Improve Improve Meet Meet Meet 2 I, 3 M 

Alternative C 

Option 2 

Improve Improve Meet Meet Improve  

(if veg berm) 

3 I, 2 M 

Alternative D Improve Meet Meet Meet Meet 1 I, 4 M 

Alternative E Improve Meet Meet Meet Meet 1 I, 4 M 

 

As can be seen above, Option 2 for both Alternative A and B would diminish the quality of the resource 

areas impacted by the project.  Based on the location of the wall in both scenarios, fill would need to be 

placed within the existing land under water. This would diminish the river’s existing ability to carry water, 

treat the water and provide fish habitat.  Because these alternatives would result in a diminished resource 

area, the agencies would more than likely require some type of mitigation to replicate the lost function 

of the resource area lost.  This would require additional studies (hydraulic, water quality, habitat 

evaluations, etc.) and design of replication/restoration areas in order to determine exactly what functions 

were being lost and how to best replicate them on the same stretch of river.  

  

Alternatives D, and E would meet the standards, but would provide no benefit or improvement, except 

for stabilizing the wall.   Alternatives C - Option 1 rates slightly higher as it would improve on 1 standard 

by increasing water carrying capacity.   Because the river is currently confined between two vertical walls 
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throughout this stretch, an argument could be made that all three alternatives should be allowable, as 

the work will not diminish what currently exists.  Agencies would most likely require additional information 

to determine why these three alternatives were preferred over others that may provide more benefit to 

the site.   Additional information could include an overall project cost analysis of each alternative and 

additional information on property rights along the river.   For instance, acquisition of private land in 

order to complete Alternative B may be cost prohibitive and not preferred over another alternative that 

had a smaller footprint and required less acquisition of land.  The proponent would be required to prove 

that the selected alternative, although possibly not the most environmentally preferred, was selected for 

other preferential reasons.   

  

Alternative B - Option 1, Alternative A - Option 2, and Alternative C - Option 2provide the most favorable 

alternatives when compared to the standards.  Because these options include the expansion of the 

width of the river, the creation of Land Under Water and the gradual sloping of the bank, all three options 

would improve upon various criteria within the standards.   

 

Although not called out specifically in the performance standards there are still other environmental 

considerations that will factor into overall favorability.  Special consideration should also be given to 

alternatives that provide other benefits, such as the creation of flood storage volume.  When rating each 

alternative based on their potential long-term impact to increasing storage along the river, Alternative B 

- Option 1, Alternative A - Option 1 and Alternative C - Option 2 rate out the most favorable, in that order. 

 

In summary, the evaluated alternatives ranked accordingly highest to lowest based on regulatory 

favorability: 

 

• Alternative B - Option 1 (provides 5 improvements and provides flood storage) 

• Alternative A -Option 1 (provides 4 improvements and provides flood storage) 

• Alternative C - Option 2 (provides 3 improvement and provides flood storage) 

• Alternative C - Option 1 (provides 2 improvement and meets others) 

• Alternative D (provides 1 improvement, additional study required to show why selected) 

• Alternative E (provides 1 improvement, additional study required to show why selected) 

• Alternative B - Option 2 (will diminish resource area, additional studies for impact and replication) 

• Alternative A - Option 2 (will diminish resource area, additional studies for impact and replication) 

 

Utilizing the five standards and flood plain considerations mentioned above, we have included a 

Permitting Strategy Matrix on the following page for the project.  Although the matrix rates out four 

alternatives relatively close, careful consideration should be taken to which variables are more important 

to the client.  

 

Given the relatively small difference in cost and timing of the permits (when compared to the general 

wall repair costs, etc.) these factors are less likely to impact the City’s decisions as to which alternative 

to choose.  More important factors, such as favorability or the likelihood and ease of which approvals 

can be obtained from the agencies might be the governing factor.  This would be evident in the 

favorability ranking of each alternative.  Please see the Permitting Strategy Matrix Summary provided on 

the following page: 
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Permitting Strategy Matrix Summary 

 

  

A.1 - 

Rip 

Rap 

Slope 

A.2 - 

Rip 

Rap 

Slope 

B.1 - 

Vegetative 

Berm 

B.2 - 

Vegetative 

Berm 

C.1 - 

Sheet 

Pile 

Wall 

C.2- 

Sheet 

Pile Wall 

w/ 

Sloped 

Bank 

D - 

Cantilever 

Concrete 

Retaining 

Wall 

E -  

Stone 

Masonry 

Wall 

Impacts (1-7) 3 1 4 2 5 5 7 6 

Permits (1-7) 5 1 5 1 6 6 6 6 

Costs (1-7) 3 1 3 1 3 3 3 3 

Favorability (1-

8) 7 1 8 2 3 6 3 3 

Schedule (1-7) 3 1 3 1 4 4 4 4 

Total Average 4.2 1.0 4.6 1.4 4.2 4.8 4.6 4.4 

 lower number = less preferred alternative 

 higher number = more preferred alternative 
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9.0 COMPREHENSIVE COMPARATIVE MATRIX 

 

The following is a comprehensive comparative matrix to assist the City when comparing each of the 

repair design alternatives outlined in this report.  Please note that this is not a final construction cost 

estimate. The preliminary cost estimates provided for each conceptual alternative only include major 

items associated with each wall design and are to be used for comparative purposes only. These 

preliminary cost estimates are not representative of the final construction costs as they do not include 

minor items that will be required for the implementation of each alternatives such as site preparation 

work, clearing and grubbing, erosion controls, etc.   

 

Please refer to the assumptions presented in Appendix I – Wall Alternative Cost Estimates. Please note 

that the cost estimates assume that only impacted soils associated with wall repair activities are 

removed from the site and are transported and disposed of at a licensed, out-of-state non-hazardous 

disposal/recycling facility. This does not include any soils that may need to be removed from the site 

associated with the future construction of the proposed Riverwalk, etc., as the preliminary design of the 

Riverwalk has not been completed at this time. 
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Resiliency & Flood 

Storage 

Durability & 

Maintenance 

Estimated 

Excavation 
Construction & Easements 

 

Permitting & Regulatory 

Favorability 

Preliminary Cost 

Estimate * 

Alt A -   

Rip Rap  

Option 1 

- Approx. 18 cu.ft./ft 

additional flood 

storage 

 

- Future height 

increase possible 

 

- Max. % of parcels 

protected ranges 

from 30%-55% 

-  Minimum design 

service life 50 years 

 

- Low maintenance 

(i.e. replace 

dislodged riprap 

after storm events) 

 

- Requires 

excavating 

~3000 CY of 

contaminated 

soils 

- Requires 25-ft permanent 

easement from edge of river 

 

- Additional 15-ft temporary 

easement for construction 

 

-  Approx. 5-month construction 

-4
th
 in Total Permitting 

Favorability (tie) 

 

- 2
nd

 in Regulatory 

Favorability  

 

- 4 Improved Resources 

 

$2,607,000 – 

$9,926,000 

Alt A -  

Rip Rap  

Option 2 

- Approx. 1 cu. ft./ft. 

additional flood 

storage 

 

- Future height 

increase possible 

 

- Max. % of parcels 

protected ranges 

from 11%-17%  

- Minimum design 

service life 50 years  

 

- Low maintenance 

(i.e. replace 

dislodged riprap 

after storm events) 

 

 

- Requires 

excavating 

 ~1500 CY of 

contaminated 

soils 

- Requires 21-ft permanent 

easement from edge of river 

 

- Additional 15-ft temporary 

easement for construction 

 

-  Approx. 5-month construction 

- Lowest scoring (8
th
) 

alternative in Total 

Permitting Favorability 

 

- Lowest (8
th
) Regulatory 

Favorability 

 

-Diminishes Resources & 

Need for additional 

studies 

$2,615,000 - 

$8,459,000 

Alt B -

Vegetative 

Berm 

Option 1 

- Approx. 20 cu.ft./ft. 

additional flood 

storage 

 

- Future height 

increase possible 

 

- Max. % of parcels 

protected ranges 

from 31%-60%  

- Minimum design 

service life 50 years  

 

- Low to Moderate 

maintenance 

required (i.e. 

maintain vegetation, 

replace rip rap 

and/or soils, etc. 

after storm events) 

 

- Requires 

excavating 

~3000 CY of 

contaminated 

soils 

- Requires 28-foot permanent 

easement from edge of river  

 

- Additional 15-foot temporary 

easement for construction 

 

- Approx. 5-9-month construction 

(depends on growing season) 

- 2
rd
 in Total Permitting 

Favorability (tie) 

 

- Highest (1
st
) Regulatory 

Favorability 

 

-5 Improved Resources 

$2,479,000 - 

$9,712,000 
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Alt B -

Vegetative 

Berm 

Option 2 

- Approx. 1 cu.ft./ft. 

additional flood 

storage 

 

- Future height 

increase possible 

 

- Max. % of parcels 

protected ranges 

from 11%-17%  

- Minimum design 

service life 50 years  

 

- Low to Moderate 

maintenance 

required (i.e. 

maintain vegetation, 

replace rip rap 

and/or soils, etc.  

after storm events) 

 

- Requires 

excavating 

~1400 CY of 

contaminated 

soils 

- Requires 25-foot permanent 

easement from edge of river   

 

- Additional 15-foot temporary 

easement for construction 

 

- Approx. 5-9-month construction 

(depends on growing season) 

- 5
th
 in Total Permitting 

Favorability 

 

- 7
th
 (second to last) in 

Regulatory Favorability 

 

- Diminishes Resources 

& Need for additional 

studies 

$2,421,000 - 

$8,103,000 

Alt C – 

Sheet Pile 

Wall 

Option 1 

- Approx. 8.5 

cu.ft./ft. additional 

flood storage 

 

- Future height 

increase possible 

 

- Max. % of parcels 

protected ranges 

from 20%-45%  

- Minimum design 

service life 75 years 

 

- Low maintenance 

required (i.e. 

monitor sheet piles 

for corrosion, crack 

and spall repairs of 

concrete cap) 

- Requires 

excavating 

~400 CY of 

contaminated 

soils 

- Requires 13-foot permanent 

easement from edge of river  

 

-Additional 15-foot temporary 

easement for construction 

 

- Specialized construction 

methods  

 

- Approx. 4-5-month construction 

- 4
th
 in Total Permitting 

Favorability (tie) 

 

- 4
th
 in Regulatory 

Favorability 

 

- Limited Improvements 

& Need for additional 

studies 

 

$2,678,000 - 

$3,422,000 

Alt C – 

Sheet Pile 

Wall 

Option 2 

w/ Sloped 

Bank 

- Approx. 20-25 

cu.ft./ft. additional 

flood storage 

 

- Future height 

increase possible 

 

- Max. % of parcels 

protected ranges 

from 31%-60%  

- Minimum design 

service life 50 years 

 

- Low to Moderate 

maintenance 

required (i.e. 

monitor sheet piles 

for corrosion; 

replace dislodged 

rip rap after storm 

events; maintain 

vegetative berm 

which is less stable 

than rip rap during 

and after storm 

events and may 

require minor repair) 

- Requires 

excavating: 

 

 ~2600 CY of 

contaminated 

soils for Rip 

Rap option 

 

  ~1500 CY of 

contaminated 

soils for 

Earthen Berm  

- Requires 28-foot permanent 

easement from edge of river 

 

- Additional 15-foot temporary 

easement for construction 

 

- Approx. 5-month construction   

- Highest (1
st
) in Total 

Permitting Favorability  

 

- 3
rd
 in Regulatory 

Favorability 

 

-3 Improved Resources 

but Meet all others 

$2,332,000 - 

$5,060,000 (w/ 

Earthen Berm) 

 

$2,726,000 - 

$7,214,000 (w/ 

Rip Rap) 
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Alt D - 

Concrete 

Cantilever 

Retaining 

Wall 

- No increased river 

flood storage 

 

- Future height 

increase possible 

 

- No % of parcels 

protected  

- Minimum design 

service life 75 years 

 

- Moderate 

maintenance 

required (i.e. crack 

and spall repairs) 

 

- Requires 

excavating 

~1900 CY of 

contaminated 

soils 

- Requires 13-foot permanent 

easement from edge of river 

 

- Additional 15-foot temporary 

easement for construction 

 

- Requires removal of organic soils 

to prevent settlement  

 

- Approx.  6-8-month construction  

- 2
nd

 in Total Permitting 

Favorability (tie) 

 

- 5
th
 in Regulatory 

Favorability 

 

- limited Improvement & 

need for additional 

studies 

 

$4,832,000 - 

$9,834,000 

Alt E -  

Stone 

Masonry 

Wall 

- No additional river 

flood storage 

 

- Future height 

increase possible 

 

- No % of parcels 

protected  

- Minimum design 

service life 50 years 

 

- Moderate 

maintenance 

required (i.e. 

repointing of mortar, 

replace dislodged 

stones) 

- Requires 

excavating 

~2100 CY of 

contaminated 

soils 

- Requires 13-foot permanent 

easement from edge of river 

 

- Additional 15-foot temporary 

easement for construction 

 

- Requires removal of organic soils 

to prevent settlement  

 

- Approx. 7-9-month construction  

- Requires removal of organic soils 

to prevent settlement 

- 3
rd
 in Total Permitting 

Favorability 

 

- 6
th
 in Regulatory 

Favorability 

 

- limited Improvement & 

need for additional 

studies 

$4,328,000 - 

$9,702,000 

* Upper cost range assumes all impacted soil/sediment subject to federal/EPA land ban disposal restrictions 
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10.0 CONCLUSIONS 

 

The comparative matrix in the previous section was used to determine the highest-ranking wall 

alternative option for this project.  Factors with the most importance during this decision were: cost, 

quantity of impacted soils requiring excavation and off-site disposal, volume of dredged material, 

favorability by regulatory agencies in obtaining permits, feasibility of providing additional flood storage, 

and the ease of adding a Riverwalk behind the wall.   

 

In general, the least expensive alternatives were:  1) Alternatives C – Sheet Pile options; 2) Alternatives 

B – Vegetative Berm options; and Alternatives A- Rip Rap options. The alternatives which require the 

least estimated amount of material to be dredged from the canal are: 1) Alternatives C – Sheet Pile 

options; 2) Alternative D - Cantilever Wall; and 3) Alternative E - Stone Masonry wall. Adding a Riverwalk 

behind the sheet pile wall option 1, concrete cantilever wall or stone masonry wall may prove difficult at 

certain locations where a cantilever walkway would become necessary. At those difficult locations, the 

two rip rap options, the two vegetative berm options, and sheet pile option 2 would allow for the use of 

piers to avoid a cantilever walkway and thus likely reduce costs.  

 

Therefore, Alternative C – Sheet Pile Wall Option 2 with Sloped Bank is the highest scoring alternative. 

However, Alternative C- Option 2 may not be feasible along the entire length due to existing structures 

and grade, such as the parking lot at 21 Caller Street, and may require a limited length of one of the 

other wall alternatives to be considered. As an example, the Sheet Pile Wall Option 1 could be used for 

a short distance along the bank until a larger portion of land is available behind the wall to return to the 

Sheet Pile Wall Option 2. The feasibility in areas such as 21 Caller Street will need to be further evaluated 

during the preliminary design and may depend on other factors such as property easements or 

acquisition potential. 

 

Other well-scoring options during the comparison evaluation were: Alternative C - Sheet Pile Wall - 

Option 1; Alternative B - Vegetative Berm - Option 1; and Alternative A - Rip Rap - Option 1. The highest-

ranking wall option, Alternative C - Sheet Pile Wall - Option 2 with Sloped Bank, combines all the 

favorable qualities of Alternatives A and B with the favorable qualities of Sheet Pile Option 1 and provides 

the highest percentage of potential parcel protection for all six flood-climate change projection 

scenarios.  

 

While Alternative C - Sheet Pile Wall options generally cost about the same as Alternative B - Vegetative 

Berm Option 1, the sheet pile walls’ low maintenance, ease of construction and long lifespan make it a 

good option and this alternative also does not require any material to be dredged from the canal. 

Alternative A - Rip Rap Option 1 was ranked closely behind Alternative B because of its similar 

characteristics to the Vegetative Berm Option 1 but ranked slightly lower due to its greater construction 

costs and lower total permitting favorability. The estimated cost of Alternative C – Sheet Pile Wall – 

Option 2 is slightly lower than these other well-scoring options due to the limited excavation and channel 

dredging required. Alternatives A – Option 1, B – Option 1 and C – Option 2 require roughly the same 

easement widths. 
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11.0 REFERENCES 

 

This report has prepared the report for the use by the City of Peabody and the Massachusetts Executive 

Office of Energy & Environmental Affairs (MassEEA), and the design and construction teams for this 

project and this site only. The information herein could be used for bidding or estimating purposes but 

should not be construed as a warranty of subsurface conditions. We have made observations only at 

the aforementioned locations and only to the stated depths. These observations do not reflect soil types, 

strata thicknesses, or water levels that may exist between observations. Weston & Sampson should be 

retained during final design to complete additional geotechnical analyses as necessary and review final 

design and specifications to ensure that our recommendations are suitably followed. 

 

The findings provided by Weston & Sampson in this report are based solely on the information reported 

in this document. Future subsurface investigations, sampling, and/or other information that was not 

available to Weston & Sampson at the time of the study, may result in a modification of the findings 

stated in this report.  

 

Should additional information become available concerning this project site or neighboring properties, 

which could directly impact the Site in the future, that information should be made available to Weston 

& Sampson for review so that, if necessary, conclusions presented in this report may be modified.  

 

The preceding recommendations should be considered preliminary, as actual soil conditions may vary. 

In order for our recommendations to be final, Weston & Sampson should be retained to observe actual 

subsurface conditions encountered during construction. Our observations will allow us to interpret actual 

conditions and adapt our recommendations if needed. 

 

The conclusions of this report are based on project site conditions observed by Weston & Sampson 

personnel at the time of the study, information provided by the City of Peabody, and samples collected 

and analyzed on the dates shown or stated in this report. Any modification of the report without written 

verification or adaptation by Weston & Sampson, as appropriate for the specific purpose intended, will 

be at the City and MassEEA’s sole risk and without liability or legal exposure to Weston & Sampson or 

to Weston & Sampson’s consultants. Within the limitations of scope, schedule and budget, our services 

have been executed in accordance with the generally accepted practices in this area at the time this 

report was prepared. No warranty, expressed or implied, is given. 
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DRAFT – ENGINEERING EVALUATION & DESIGN 
ALTERNATIVE ANALYSIS 

 

CITY OF PEABODY, MA 

TABLES 
 
  



Property Approximate Station Boundaries

Approximate Ground Surface 

Elevations at Back of Canal Wall 

(Feet NAVD88)

Surface Conditions

13 Wallis St 0+00 to 02+80 12 to 13

The property is currently a vacant lot with debris, gravel, and vegetation. The area adjacent to 

the canal is covered with trees and overgrown vegetation. 

24 Caller St 02+80 to 08+16 11 to 12

The property is currently developed with several warehouse buildings, a gravel lot used for 

vehicle and drum storage, and an asphalt concrete paved driveway. Trees and vegetation line 

the edge of the canal wall.

Caller Street Bridge 08+16 to 08+65 12 Asphalt concrete paved roadway bridge with concrete sidewalks.

21 Caller St 08+65 to 10+55 10 to 12

The property is currently developed with a three story commercial and residential building with 

a paved parking lot. The parking lot is retained by an approximately 3 to 6 foot high masonry 

retaining wall which runs parallel to the south wall of the canal.  The area in between the 

retaining wall and the canal is about 10 feet wide, and is covered with trees, vegetation, and 

debris.

18 Howley St 10+55 to 11+49 8 to 9

The property is currently vacant. The area adjacent to the canal is covered with trees, 

vegetation, and debris including a granite rock pile. 

166R Main St 11+49 to 14+25 7 to 9

The property is currently vacant. The Strongwater Brook canal meets the North River Canal at 

about Sta. 11+49 to 11+57. Asphalt pavement, rail ties, and old building foundations (raised 

slabs) exist close to the canal wall east of Strongwater Brook.

TABLE 1 - SUMMARY OF EXISTING CONDITIONS



B-1 (GSI)
(1)

11/4/2002 10 N/A 40 8

B-2 (GSI)
(1)

10/31/2002 10 N/A 25 8

B-3 (GSI)
(1)

10/31/2002 13 N/A 22 10.5

B-4 (GSI)
(1)

11/1/2002 14 N/A 32 8

B-5 (GSI)
(1)

10/31/2002 10 N/A 17 10

B-6 (GSI)
(1)

10/31/2002 10 N/A 22 8.5

WS-1 3/21/2007 15 N/A 21 Not Reported

WS-4 3/23/2007 10 N/A 41 Not Reported

B-1 11/8/2018 8 14 22 Not Reported

B-2 11/8/2018 8 N/A 21 Not Reported

B-3 11/5/2018 7 8.5 21 Not Reported

21 Caller St B-4 11/8/2018 6 8 21 Not Reported

18 Howley St WS-3 3/22/2007 N/A N/A 41 Not Reported

WS-2 3/22/2007 10 15 41 Not Reported

B-5 11/9/2018 6.5 8.5 21 Not Reported

B-6 11/9/2018 4 12 21 Not Reported

NOTES:

(1)

(2) N/A indicates stratum was not observed/encountered at the boring location

(3)

TABLE 2 - SUMMARY OF SUBSURFACE CONDITIONS

Property 

Depth to Bottom of Fill 

(ft) 
(2)

Depth to Bottom of 

Organics (ft) 
(2)

Bottom of Exploration 

Depth (ft)

Approximate Groundwater Depth 

(ft)
(3)

24 Caller St

166R Main St

TABLE 2A - TEST BORINGS

Subsurface conditions reported herein are based on soil boring logs prepared by Geotechnical Services, Inc. Soil samples have not been 

reviewed by Weston & Sampson. 

Depth to groundwater is not reported for borings advanced using drive and wash method, which introduces water into the borehole during 

drilling.

Exploration 

ID

Date of 

Exploration 

13 Wallis St



TABLE 2 - SUMMARY OF SUBSURFACE CONDITIONS

13 Wallis St TP-5 (2007) 3/8/2007 6.1 6

TP-1 11/7/2018 6.2 5.8

TP-2 11/7/2018 6 5.3

TP-3 11/6/2018 5.7 5.3

TP-4 11/6/2018 6.8 5.7

TP-5 11/6/2018 5.6 4.6

TP-6 11/6/2018 5.6 5.3

Approximate Groundwater 

Depth (ft)

TABLE 2B - TEST PITS

Exploration 

ID

Date of 

Exploration Property Comments

24 Caller St

21 Caller St

Vertical, mortared, granite block wall observed in the test pit.
34-inch thick, boulder wall observed to bottom of test pit. 

Mortar observered at canal side, but no mortar visible at back of 

wall.

17 to 21-inch thick CIP concrete vertical wall observed to 4 feet. 

Below 4 feet, wall consists of dry-stacked boulders up to 34-inch 

diameter.

21-inch thick, vertical, CIP concrete wall encountered to bottom 

of test pit.

16 to 21-inch thick, vertical, mortared, stone wall observed to 

bottom of test pit.

20-inch thick vertical, dry-stacked, granite block wall observed to 

bottom of test pit.

No wall structure visible in test pit.

Bottom of Exploration 

Depth (ft)



Reportable 

Concentrations 

(RCs) 
1

Sample Location and Date

TP-5 (5-6')

11/6/2018

Metals

ARSENIC mg/kg 20 40 40 11

BARIUM mg/kg 1000 NS NS 31

CADMIUM mg/kg 70 30 80 0.51

CHROMIUM mg/kg 100 1000 1000 34

HEXAVALENT CHROMIUM mg/kg 100 1000 1000 <1.0

LEAD mg/kg 200 1000 2000 42

SELENIUM mg/kg 400 NS NS <4.3

SILVER mg/kg 100 NS NS <0.43

MERCURY mg/kg 20 10 10 0.099

Polychlorinated biphenyls (PCBs)

Total PCBs mg/kg 1 <2 <2 ND

Total Petroleum Hydrocarbons

TPH mg/kg 1000 2500 5000 18

Volatile Organic Compounds (VOCs)

Total VOCs mg/kg NS 4 10 ND

Semivolatile Organic Compounds (SVOCs)

Total SVOCs mg/kg NS 100 100 ND

General Chemistry

SPECIFIC CONDUCTANCE mmhos/cm NS 4000 8000 9.8

IGNITABILITY present/absent NS NS NS Absent

REACTIVE CYANIDE mg/kg NS NS NS <0.0039

REACTIVE SULFIDE mg/kg NS NS NS <20

FLASHPOINT F NS NS NS >212 F

OXIDATION/REDUCTION POTENTIAL mV NS NS NS 130

pH pH units NS NS NS 6.5

QC by LEM 12/10/18

Notes:

mg/kg = milligrams per kilogram BOLD Parameter detected above laboratory detection limit

mmhos/cm = micromhos per cm BOLD Parameter exceeds the applicable MCP Method 1  S-1 standard

F = degrees fahrenheit < = indicates parameter not detected above laboratory method reporting limit, shown

mV = millivolts 1 = Standards are from  Massachusetts Contingency Plan (MCP), 310 CMR 40, April 2014.

NS = No Standard

NT = Not Tested

Parameter Unit

RCS-1 Unlined Lined

COMM 97 In-State 

Disposal/Reuse Levels

Table 3

Summary of Soil Analytical Results - Disposal Characterization

21 Caller Street

Peabody, Massachusetts

North River Canal



Table 4

Summary of Soil Transportation Disposal Cost Estimates

North River Canal

Peabody, Massachusetts

Alternative A - 

Rip Rap 

Option 1 (yd
3
)

Alternative A - 

Rip Rap 

Option 2 (yd
3
)

Alternative B - 

Vegetative 

Berm Option 

1 (yd
3
)

Alternative B -  

Vegetaive 

Berm Option 2 

(yd
3
)

Alternative C - 

Sheet Pile Wall 

(yd
3
)

Alternatie D - 

Cantilever 

Concrete 

Retaining Wall 

(yd
3
)

Alternative E - 

Stone 

Masonry Wall 

(yd
3
)

276 38 368 115 92 230 368

Group A Soil Transport and Disposal - In State < RCS-1 Standards $35.00 * * * * * * *

Group B1 Soil Transport and Disposal - In State Unlined Landfill $45.00 $12,420.00 $1,710.00 $16,560.00 $5,175.00 $4,140.00 $10,350.00 $16,560.00

Group B2 Soil Transport and Disposal - In State Lined Landfill $65.00 $17,940.00 $2,470.00 $23,920.00 $7,475.00 $5,980.00 $14,950.00 $23,920.00

Group C1 Soil Transport and Disposal - Out of State (Non-Haz) ESMI $55.00 $15,180.00 $2,090.00 $20,240.00 $6,325.00 $5,060.00 $12,650.00 $20,240.00

Group C2 Soil Transport and Disposal - Out of State (Non-Haz) Turnkey $125.00 $34,500.00 $4,750.00 $46,000.00 $14,375.00 $11,500.00 $28,750.00 $46,000.00

QC by 

Notes:
* Disposal Option could not be considered based upon analytical results

** Costs prepared 1/15/2019. Future costs should be escalated appropriately.

1 - Based upon currently available disposal characterization analyatical data

Description

13 Wallis Street                                                                                                                                        

(Meets Group B Soil Disposal Requirements )
1

Unit Price 

($/ton)

 Page 1 of 5



Table 4

Summary of Soil Transportation Disposal Cost Estimates

North River Canal

Peabody, Massachusetts

Group A Soil Transport and Disposal - In State < RCS-1 Standards $35.00

Group B1 Soil Transport and Disposal - In State Unlined Landfill $45.00

Group B2 Soil Transport and Disposal - In State Lined Landfill $65.00

Group C1 Soil Transport and Disposal - Out of State (Non-Haz) ESMI $55.00

Group C2 Soil Transport and Disposal - Out of State (Non-Haz) Turnkey $125.00

QC by 

Notes:
* Disposal Option could not be considered based upon analytical results

** Costs prepared 1/15/2019. Future costs should be escalated appropriately.

1 - Based upon currently available disposal characterization analyatical data

Description
Unit Price 

($/ton)

Alternative A - 

Rip Rap 

Option 1 (yd
3
)

Alternative A - 

Rip Rap 

Option 2 (yd
3
)

Alternative B - 

Vegetative 

Berm Option 

1 (yd
3
)

Alternative B -  

Vegetaive 

Berm Option 

2 (yd
3
)

Alternative C - 

Sheet Pile 

Wall (yd
3
)

Alternatie D - 

Cantilever 

Concrete 

Retaining Wall 

(yd
3
)

Alternative E - 

Stone 

Masonry Wall 

(yd
3
)

442 221 589 184 147 368 589

* * * * * * *

* * * * * * *

* * * * * * *

$24,310.00 $12,155.00 $32,395.00 $10,120.00 $8,085.00 $20,240.00 $32,395.00
$55,250.00 $27,625.00 $73,625.00 $23,000.00 $18,375.00 $46,000.00 $73,625.00

24 Caller Street                                                                                                                                                

(Disposal Required at Out of State Landfill - Non Hazardous Waste )
1

 Page 2 of 5



Table 4

Summary of Soil Transportation Disposal Cost Estimates

North River Canal

Peabody, Massachusetts

Group A Soil Transport and Disposal - In State < RCS-1 Standards $35.00

Group B1 Soil Transport and Disposal - In State Unlined Landfill $45.00

Group B2 Soil Transport and Disposal - In State Lined Landfill $65.00

Group C1 Soil Transport and Disposal - Out of State (Non-Haz) ESMI $55.00

Group C2 Soil Transport and Disposal - Out of State (Non-Haz) Turnkey $125.00

QC by 

Notes:
* Disposal Option could not be considered based upon analytical results

** Costs prepared 1/15/2019. Future costs should be escalated appropriately.

1 - Based upon currently available disposal characterization analyatical data

Description
Unit Price 

($/ton)

Alternative A - 

Rip Rap 

Option 1 (yd
3
)

Alternative A - 

Rip Rap 

Option 2 (yd
3
)

Alternative B - 

Vegetative 

Berm Option 

1 (yd
3
)

Alternative B -  

Vegetaive 

Berm Option 

2 (yd
3
)

Alternative C - 

Sheet Pile 

Wall (yd3)

Alternatie D - 

Cantilever 

Concrete 

Retaining Wall 

(yd
3
)

Alternative E - 

Stone 

Masonry Wall 

(yd
3
)

182 91 242 76 61 151 242

$6,370.00 $3,185.00 $8,470.00 $2,660.00 $2,135.00 $5,285.00 $8,470.00

$8,190.00 $4,095.00 $10,890.00 $3,420.00 $2,745.00 $6,795.00 $10,890.00

$11,830.00 $5,915.00 $15,730.00 $4,940.00 $3,965.00 $9,815.00 $15,730.00

$10,010.00 $5,005.00 $13,310.00 $4,180.00 $3,355.00 $8,305.00 $13,310.00
$22,750.00 $11,375.00 $30,250.00 $9,500.00 $7,625.00 $18,875.00 $30,250.00

21 Caller Street                                                                                                                                     

(Meets < RCS-1 and In State Landfill Requirements)
1

 Page 3 of 5



Table 4

Summary of Soil Transportation Disposal Cost Estimates

North River Canal

Peabody, Massachusetts

Group A Soil Transport and Disposal - In State < RCS-1 Standards $35.00

Group B1 Soil Transport and Disposal - In State Unlined Landfill $45.00

Group B2 Soil Transport and Disposal - In State Lined Landfill $65.00

Group C1 Soil Transport and Disposal - Out of State (Non-Haz) ESMI $55.00

Group C2 Soil Transport and Disposal - Out of State (Non-Haz) Turnkey $125.00

QC by 

Notes:
* Disposal Option could not be considered based upon analytical results

** Costs prepared 1/15/2019. Future costs should be escalated appropriately.

1 - Based upon currently available disposal characterization analyatical data

Description
Unit Price 

($/ton)

Alternative A - 

Rip Rap 

Option 1 (yd
3
)

Alternative A - 

Rip Rap 

Option 2 (yd
3
)

Alternative B - 

Vegetative 

Berm Option 

1 (yd
3
)

Alternative B -  

Vegetaive 

Berm Option 

2 (yd
3
)

Alternative C - 

Sheet Pile 

Wall (yd
3
)

Alternatie D - 

Cantilever 

Concrete 

Retaining Wall 

(yd
3
)

Alternative E - 

Stone 

Masonry Wall 

(yd
3
)

442 221 589 184 34 368 589

* * * * * * *

* * * * * * *

* * * * * * *

$24,310.00 $12,155.00 $32,395.00 $10,120.00 $1,870.00 $20,240.00 $32,395.00
$55,250.00 $27,625.00 $73,625.00 $23,000.00 $4,250.00 $46,000.00 $73,625.00

18 Howley Street                                                                                                                                                                                               

(Disposal Required at Out of State Landfill - Non Hazardous Waste)
1

 Page 4 of 5



Table 4

Summary of Soil Transportation Disposal Cost Estimates

North River Canal

Peabody, Massachusetts

Group A Soil Transport and Disposal - In State < RCS-1 Standards $35.00

Group B1 Soil Transport and Disposal - In State Unlined Landfill $45.00

Group B2 Soil Transport and Disposal - In State Lined Landfill $65.00

Group C1 Soil Transport and Disposal - Out of State (Non-Haz) ESMI $55.00

Group C2 Soil Transport and Disposal - Out of State (Non-Haz) Turnkey $125.00

QC by 

Notes:
* Disposal Option could not be considered based upon analytical results

** Costs prepared 1/15/2019. Future costs should be escalated appropriately.

1 - Based upon currently available disposal characterization analyatical data

Description
Unit Price 

($/ton)

Alternative A - 

Rip Rap 

Option 1 (yd
3
)

Alternative A - 

Rip Rap 

Option 2 (yd
3
)

Alternative B - 

Vegetative 

Berm Option 

1 (yd
3
)

Alternative B -  

Vegetaive 

Berm Option 

2 (yd
3
)

Alternative C - 

Sheet Pile 

Wall (yd
3
)

Alternatie D - 

Cantilever 

Concrete 

Retaining Wall 

(yd
3
)

Alternative E - 

Stone 

Masonry Wall 

(yd
3
)

197 99 263 82 66 164 263

* * * * * * *
* * * * * * *

* * * * * * *

$10,835.00 $5,445.00 $14,465.00 $4,510.00 $3,630.00 $9,020.00 $14,465.00

$24,625.00 $12,375.00 $32,875.00 $10,250.00 $8,250.00 $20,500.00 $32,875.00

166R Main Street                                                                                                                              

(Assumed Disposal Required at Out of State Landfill - Non Hazardous Waste)
1
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5 Centennial Drive, Peabody, MA 01960

Tel: 978.532.1900

Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL
westonandsampson.com

June 02, 2017

Brendan Callahan
Planner
City of Peabody
24 Lowell Street
Peabody MA 01960-3111

Re: Riverwalk along North River Corridor – South Wall Evaluation

Dear Mr. Callahan:

Weston and Sampson has completed the inspection and evaluation of the South Wall of the North River Corridor.
This report provides a description of the structure, a summary of the observed conditions, evaluation of the overall
condition, and recommendations for future action.

Purpose of the Inspection and Evaluation

The City of Peabody is investigating the possibility of constructing a Riverwalk along the south side of the North
River Corridor between Wallis Street and Howley Street (See Project Location Map below). In 2008, sections of the
walls forming the north side of the channel were repaired. At that time, the walls forming the south side of the
channel were not included in the improvements. The purpose of this inspection and evaluation is to determine the
general condition of the south wall, note observations, and recommend future actions. Observations and
evaluation are broken up into two sections; those pertaining to the wall in its existing state and future considerations
if a Riverwalk is to be constructed.

Project Location Map
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Existing Information and Method of Inspection

Weston and Sampson reviewed existing information including previous work performed on the north canal wall,
existing survey information, and existing subsurface investigation data. Existing plans of the wall were not available
at the time of inspection.

Weston & Sampson performed a visual inspection of the wall and surrounding area. Measurements were taken
using a survey wheel, survey tape, and tape measure. The canal was accessed in isolated areas with hip waders.
Light probing of isolated scoured areas was performed using a ½” diameter steel foundation probe and a piece
of steel reinforcing bar.

Wall Description

To aid in description of the wall a project stationing was chosen and used throughout this report to help illustrate
extents and relative locations of observations. The stationing chosen matches the stationing previously used for
the north wall repairs. This will avoid confusion in the future if both projects are reviewed simultaneously. The
portion of wall nearest Wallis St is located between station 00-25 and 00-19. The western edge of the Howley St
bridge is located at station 15+58. The limits of inspection and observation contained in this report extend from
stations 00-25 to 15+58. See attached plan sheets (Appendix C) for a graphic illustration of the plan view and
stationing. Additionally, a series of photos (Appendix A) and a summary table (Appendix B) are included to further
illustrate/describe conditions and extents.

Starting near Wallis St the canal is initially oriented North/South and extends from the property at 15 Wallis St.
beneath a timber railroad bridge. In this location, the west wall was inspected since it transitions into what will be
the south wall for most of the canal. The west wall for this portion of the canal (STA. 00-25 to STA. 00-19) is of
reinforced concrete construction and doubles as the bridge abutment and wingwall (See photo 001). South of the
bridge the canal makes a 90 degree turn and transitions into an East/West orientation. Around the bend (STA. 00-
19) the wall transitions from reinforced concrete construction to stone with mortar construction (See photos 002 to
003). The stone with mortar construction wall continues for 349 feet (STA. 00-19 to STA. 03+30) (See photos 003
to 009). The next 40 feet of wall (STA. 03+30 to STA. 03+70) consist of concrete construction on top of stone with
mortar construction (See photos 009 to 011). At the end of the concrete construction the stone with mortar portion
continues for 330 feet (STA. 03+70 to STA. 07+00) (See photos 012 to 017). At this point in the structure another
concrete wall begins on top of the stone with mortar construction. This concrete on top of stone with mortar
construction extends for 116 feet (STA. 07+00 to STA. 08+16) until it reaches the Caller Street Bridge (See photos
018 to 021).

The Caller Street Bridge appears to be founded on the next portion of wall which extends to the eastern edge of
the bridge (STA. 08+16 to STA. 08+65) and is of granite block and mortar construction (See photos 022 to 026).
East of the Caller Street Bridge the wall is of stone with mortar construction which extends for 100 feet (STA. 08+65
to STA. 09+65) (See photos 027 to 029). The next 95 feet of wall (STA. 09+65 to STA. 10+60) consist of stacked
granite blocks on top of stone rubble without mortar (See photos 030 to 033). This is followed by an 89-foot section
(STA. 10+60 to STA. 11+49) of full height stacked granite block construction which extends to the west bank of
the Strongwater Brook canal (See photos 034 to 036).

The Strongwater Brook canal which is approximately 6-8ft wide meets the North River canal at this point. There is
an abandoned railroad bridge (STA. 11+49 to STA. 11+57) which crosses the Strongwater Brook which is
centered about 6 feet behind the south wall of the North River canal (See photos 037 to 038). East of the
Strongwater Brook is a 68-foot section (STA. 11+57 to STA. 12+25) of earth embankment or buried wall (See
photos 039 to 040). The next 100 feet of wall (STA. 12+25 to STA. 13+25) consist of stacked granite blocks without
mortar (See photo 041 to 043). The following section of wall (STA. 13+25 to 13+35) is collapsed or missing (See
photos 044 to 045). This section leads up to and continues through a 90-degree bend in the canal which transitions
the canal into a North/South orientation. Following the bend (STA 13+35 to STA 13+36), the Eastern canal wall is
made up of stacked granite blocks on top of stone rubble which extends to a timber railroad bridge (See photos
046 to 047).



Page 3

Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL
westonandsampson.com

The railroad bridge appears to rest on a granite slab which sits on top of the next section of wall which consists of
a concrete cap on top of stacked granite blocks (See photo 048). This section of wall extends northward (STA.
13+40 to STA. 13+46) until the canal makes another 90-degree bend which transitions the canal back into an
East/West orientation. East of the bend, the south canal wall is made up of a timber tie structure behind earth
embankment (See photos 049 to 050). This section of wall extends until it meets the building located at 26 Howley
St. which extends over the canal (STA. 13+46 to STA. 14+09). The timber tie structure continues behind the
building’s concrete columns for approximately 100 feet (STA. 14+09 to STA. 15+09) (See photos 051 to 052).
East of the building is a section of earth embankment or buried wall which extends until it meets the Southwest
wingwall for the Howley St. Bridge (STA. 15+09 to STA. 15+53) (See photo 053). The Howley St. Bridge Southwest
wingwall which is of reinforced concrete construction protected by riprap slope extends approximately 5 feet until
it meets the Howley St. Bridge (See photo 054).

Observations

See condition table in appendix for observations pertaining to both the existing condition and to future Riverwalk
considerations.

Evaluation - Existing State

The wall condition varies drastically over the length of the structure ranging from good to poor. Wall conditions
specific to each section along the length are noted in the photos in Appendix A, in the summary table in Appendix
B, and in the plan sheets in Appendix C. Sections labeled as good are assumed to require minor or no repair to
continue functioning acceptably. Sections labeled as fair are assumed to require more substantial repairs to
continue functioning acceptably. Sections labeled as poor are assumed to require either full or partial
reconstruction in order to function in an acceptable manor. The above assumed conditions are based on review
of available existing materials and limited visual observation of the wall only. In general, most of the noted issues
with the wall appear to be driven/exacerbated by waterflow, overgrown vegetation (such as trees with invasive
roots), and changes in the surrounding conditions. In addition to addressing the issues it is recommended that
addressing the cause of the issues be considered where possible.

Evaluation – Future Considerations for Riverwalk

In addition to the items mentioned above in the existing state evaluation, a number of additional items should be
considered for the future Riverwalk. The proposed Riverwalk directly behind the south canal wall would apply
additional loading to the wall beyond what it is currently subject to. Analysis of the wall for additional proposed
loading would be required. As a result, modifications to sections noted as fair or good above may be required.
Near Wallis street the proposed Riverwalk location appears to be close to the existing railroad line. A buffer or
fencing may be required for safety. The land directly south of the wall is heavily vegetated containing plants,
bushes, and trees. The vegetation would need to be cleared to install a walkway. The existing grading is not
adequate for an ADA compliant walkway. The walkway would need to be relatively level both along the width and
along the length of the walkway. To achieve ADA compliant grading sections of wall would need to be constructed
or demolished and existing soil grades would need to be lowered or raised. Lowering and raising of grades is
problematic with the existing grade occupying a flood zone. Adjusting the existing grades may require construction
of new sections of wall south of the Riverwalk. Majority of the walkway adjacent to the canal would require railing.
Some of the adjacent property lines appear to be very close to the south canal wall and property acquisition may
be required to construct a Riverwalk. Caller Street Bridge railing termination extends beyond the bridge limits and
appears to extend into the proposed Riverwalk location. Additionally, utilities and what appears to be a storm drain
both appear to conflict with the proposed Riverwalk location. Any modifications to the Caller Street Bridge or it’s
railing may be subject to MassDOT Chapter 85 review. East of the Caller Street Bridge there is a large wall behind
the south canal wall. Analysis of this wall would be required if the grades are modified or the loading condition is
changed. At the Strongwater brook canal location the existing abandoned bridge structure does not appear to be
adequate to carry a Riverwalk over Strongwater brook. A new bridge structure or extensive modifications to the
existing structure may be required. East of the Strongwater brook canal it appears that existing railroad ties and
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APPENDIX A

(PHOTOS)
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Photo 001: STA 00-25 to STA 00-19 (Bridge Abutment – Good Condition)

Photo 002: STA 00-25 to STA 00-19 (Bridge Wing – Separating from Abutment)



Page A3

Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL
westonandsampson.com

Photo 003: STA 00-19 to 01+50 (Stone with Mortar – Good Condition)

Photo 004: STA 00-19 to 01+50 (Stone with Mortar – Good Condition)
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Photo 005: STA 00-19 to 01+50 (Stone with Mortar – Good Condition)

Photo 006: STA 01+50 to 01+70 (Stone with Mortar – Poor Condition - Tree Growing Through Wall)
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Photo 007: STA 01+70 to 02+30 (Stone with Mortar – Fair Condition)

Photo 008: STA 02+30 to 03+20 (Stone with Mortar – Good Condition)
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Photo 009: STA 03+20 to 03+30 (Stone with Mortar – Poor Condition – Cap Stones Displaced by Tree)

Photo 010: STA 03+30 to 03+50 (Concrete over Stone with Mortar – Poor Condition – Rotation)
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Photo 011: STA 03+50 to 03+70 (Concrete over Stone with Mortar – Poor Condition – Crack)

Photo 012: STA 03+70 to 04+80 (Stone with Mortar – Fair Condition)
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Photo 013: STA 04+80 to 06+35 (Stone with Mortar – Fair with Isolated Poor Condition)

Photo 014: STA 04+80 to 06+35 (Stone with Mortar – Fair with Isolated Poor Condition – Example of Poor Area)
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Photo 015: STA 04+80 to 06+35 (Stone with Mortar – Fair with Isolated Poor Condition)

Photo 016: STA 04+80 to 06+35 (Stone with Mortar – Fair with Isolated Poor Condition)
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Photo 017: STA 06+35 to 07+00 (Stone with Mortar – Fair Condition – Aggressive Slope Behind)

Photo 018: STA 07+00 to 07+35 (Concrete over Stone with Mortar – Poor Condition – Broken up with Voids)
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Photo 019: STA 07+35 to 08+16 (Concrete on top of Stone with Mortar – Fair Condition – Rotating)

Photo 020: STA 07+35 to 08+16 (Concrete on top of Stone with Mortar – Fair Condition – Middle Joint)
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Photo 021: STA 07+35 to 08+16 (Concrete on top of Stone with Mortar – Fair Condition – Joint at Bridge)

Photo 022: STA 08+16 to 08+35 (Concrete Abutment on Granite Block with Mortar – Fair Condition)
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Photo 023: STA 08+16 to 08+35 (Concrete Abutment on Granite Block with Mortar – Fair Condition)

Photo 024: STA 08+16 to 08+35 (Concrete Abutment on Granite Block with Mortar – Fair Condition)
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Photo 025: STA 08+16 to 08+35 (Caller St. Bridge – Bridge Rail)

Photo 026: STA 08+16 to 08+35 (Caller St. Bridge – Utilities)



Page A15

Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL
westonandsampson.com

Photo 027: STA 08+65 to 09+65 (Stone with Mortar – Fair with Isolated Poor Condition)

Photo 028: STA 08+65 to 09+65 (Stone with Mortar – Closeup of Isolated Poor Condition)
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Photo 029: STA 08+65 to 09+65 (Stone with Mortar – Closeup of Isolated Poor Condition)

Photo 030: STA 09+65 to 09+75 (Stacked Granite Block on Stone Rubble – Poor Condition)
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Photo 031: STA 09+75 to 10+10 (Stacked Granite Block on Stone Rubble – Fair with Isolated Poor Condition)

Photo 032: STA 10+10 to 10+60 (Stacked Granite Block on Stone Rubble – Poor Condition)
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Photo 033: STA 10+10 to 10+60 (Stacked Granite Block on Stone Rubble – Condition Behind Wall)

Photo 034: STA 10+60 to 11+49 (Stacked Granite Block – Fair with Isolated Poor Condition)
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Photo 035: STA 10+60 to 11+49 (Stacked Granite Block – Fair with Isolated Poor Condition)

Photo 036: STA 10+60 to 11+49 (Stacked Granite Block – Fair with Isolated Poor Condition)
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Photo 037: STA 11+49 to 11+57 (Strongwater Brook – Abandoned RR Bridge)

Photo 038: STA 11+49 to 11+57 (Strongwater Brook – Abandoned RR Bridge)
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Photo 039: STA 11+57 to 12+25 (Earth Embankment or Buried Wall – Poor Condition)

Photo 040: STA 11+57 to 12+25 (Earth Embankment or Buried Wall – Poor Condition)
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Photo 041: STA 12+25 to 13+25 (Stacked Granite Block – Poor Condition)

Photo 042: STA 12+25 to 13+25 (Stacked Granite Block – Abandoned Timber Ties)
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Photo 043: STA 12+25 to 13+25 (Stacked Granite Block – Condition Behind Wall)

Photo 044: STA 13+25 to 13+35 (Collapsed or Missing Wall – Poor Condition)
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Photo 045: STA 13+25 to 13+35 (Collapsed or Missing Wall – Condition Behind Wall)

Photo 046: STA 13+35 to 13+40 (Stacked Granite Block on Stone Rubble – Poor Condition)
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Photo 047: STA 13+35 to 13+40 (Stacked Granite Block on Stone Rubble – Condition Behind Wall)

Photo 048: STA 13+40 to 13+46 (Stacked Granite with Concrete Cap – Fair with Isolated Poor Condition)
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Photo 049: STA 13+46 to 14+09 (Timber Tie Behind Earth Embankment – Poor Condition)

Photo 050: STA 13+46 to 14+09 (Timber Tie Behind Earth Embankment – Poor Condition)
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Photo 051: STA 14+09 to 15+09 (Timber Tie Behind Concrete Columns – Poor Condition)

Photo 052: STA 14+09 to 15+09 (Timber Tie Behind Concrete Columns – Poor Condition)
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Photo 053: STA 15+09 to 15+53 (Earth Embankment or Buried Wall – Poor Condition)

Photo 054: STA 15+09 to 15+53 (Reinforced Concrete with Riprap Protection – Good Condition)
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APPENDIX B

(SUMMARY TABLE)
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CITY OF PEABODY, MA 

APPENDIX B   
 

Previous Subsurface Explorations – Soil Borings & Test Pit Photographs 
 2002 Explorations by GSI 
 2007 Explorations by Weston and Sampson 
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REPORT OF BORING No.  

SHEET OF

Project No.

CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM NAVD 1988

WSE GEOLOGIST: DATE START DATE END 

SAMPLER: Sampler consists of 2 in. Spilt Spoon Sampler 

driven using a140-LB Hammer falling 30-inches DATE TIME

CASING: 4 in. casing driven using a 300-LB Hammer 3/21/07 -

falling 24 in.

CASING SIZE: Method Drive and Wash

CASING PID

(lb/ft) No. PEN/REC (in) DEPTH (ft) BLOWS/6" (ppm)

S-1 24/16 0.0-2.0 2-8 NA (1)

16-2

5

S-2 24/24 4.0-6.0 1 for 24 in. (2)

10

S-3 24/6 9.0-11.0 1-1

6-8

15

S-4 24/16 14.0-16.0 2-3

3-4

20

S-5 24/12 19.0-21.0 2-3 (3)
4-6

REMARKS:

BLOWS/FT DENSITY (1) Sample frozen

0-2 V. SOFT (2) Strong odor; appears to be decomposed ash.

2-4 SOFT (3) Grain size analysis conducted.

4-8 M. STIFF

8-15 STIFF EOB at 21.0 ft. due to the availability of boring logs in the area.

15-30 V. STIFF

> 30 HARD

NOTES: 1)  THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES.  TRANSITIONS MAY BE GRADUAL.  

2)  WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

      FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

      MEASUREMENTS ARE MADE.  

\\wse03.local\WSE\Projects\MA\Peabody MA\MVP Action Grant 2018\Task 2 - Engineering Services & Alternatives Analysis\Geotechnical\Existing Borings\[Soil boring log_0307.XLS]WS-2B

Fill

V.soft, beige, CLAY, trace dark brown 

organics.

M.dense, dark brown, coarse to fine 

SAND, some coarse to fine gravel and 

organics, trace silt.

Loose, light brown, fine SAND, trace silt.

Loose, light brown, fine SAND, trace silt.

> 50

V. LOOSE

LOOSE

M. DENSE

DENSE

V. DENSE

0-4

30-50

4-10

10-30

(feet)

COHESIVE SOILS

Loose, dark brown, medium to fine SAND, 

trace fine gravel, wood.

GRANULAR SOILS

BLOWS/FT DENSITY

EOB - 21.0 ft.

Sand

DEPTH

I.D. 4.00 in.

Peabody -  North 

River Canal 

Rehabilitation 

Project

Geologic Earth Exploration, Inc.

Ray / John

April Prezioso

GROUNDWATER READINGS

NOTES STRATUM DESCRIPTION

1

WS-1

1

BORING No. 

SAMPLE

PROJECT

El. 14.0 +/-

B. Green

3/21/07 3/21/07

STABILIZATION TIME

WS-1

2070047.B

See attached plan

WATER AT CASING AT

-~3.5 ft. Water introduced during 

drilling, may not represent 

stable groundwater condition

Weston & Sampson

SAMPLE DESCRIPTION

Burmister Classification



REPORT OF BORING No.  

SHEET OF

Project No.

CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM NAVD 1988

WSE GEOLOGIST: DATE START

SAMPLER: Sampler consists of 2 in. Spilt Spoon Sampler 

driven using a140-LB Hammer falling 30-inches DATE TIME

CASING: 4 in. casing driven using a 300-LB Hammer 3/22/07 -

falling 24 in.

CASING SIZE: Method Drive and Wash

CASING PID

(lb/ft) No. PEN/REC (in) DEPTH (ft) BLOWS/6" (ppm)

S-1 24/6 0.0-2.0 43-29 NA (1)

116 - ref

5

S-2 24/0 4.0-6.0 32-6 (2)

2-1

10

S-3 24/6 9.0-11.0 25-8

16-24

15

S-4 24/6 14.0-16.0 35-34

10-6

20

S-5 24/22 19.0-21.0 13-9

5-7

25

S-6 24/24 24.0-26.0 9-12

20-30

30

S-7 24/24 29.0-31.0 8-12

3-10

35

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT (1) 4 in. of concrete

2-4 SOFT (2) While washing, organics were observed with coarse to fine gravel

4-8 M. STIFF (3) Grain size analysis conducted.

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES: 1)  THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES.  TRANSITIONS MAY BE GRADUAL.  

2)  WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

      FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

      MEASUREMENTS ARE MADE.  

\\wse03.local\WSE\Projects\MA\Peabody MA\MVP Action Grant 2018\Task 2 - Engineering Services & Alternatives Analysis\Geotechnical\Existing Borings\[Soil boring log_0307.XLS]WS-2B

Probable Fill

Organic Soils

Sand

2070047.B

Concrete, 0 to 4 in.

Silt

No recovery, cobble was lodged in spoon. 

(Stratum Loose)

V.dense, light brown, coarse to fine 

SAND, some fine gravel.

M. dense, dark grey, medium to fine 

SAND, some organics, little fine gravel. 

Cobbles observed.

CASING AT

-

Weston & Sampson

Dense, dark grey, coarse to fine SAND, 

some coarse to fine gravel. Cobbles 

observed. 

SAMPLE DESCRIPTION

Burmister Classification

WS-2

M. stiff, light grey SILT, some Clay, little 

fine sand

Hard, light grey SILT, some clay, little fine 

sand

V. stiff, light grey SILT, some clay, little 

fine sand

WS-2

2

BORING No. 

SAMPLE

PROJECT

El. 10.0 +/-

B. Green

3/22/07 3/22/07

STABILIZATION TIME

Peabody - North 

River Canal 

Rehabilitation 

Project

Geologic Earth Exploration, Inc.

Ray / Chip

April Prezioso

GROUNDWATER READINGS

NOTES STRATUM DESCRIPTION

1

See attached plan

WATER AT

DEPTH

I.D. 4.00 in.

Water introduced during 

drilling, may not represent 

stable groundwater condition

BLOWS/FT DENSITY

4-10

10-30

~3.0 ft.

(feet)

COHESIVE SOILSGRANULAR SOILS

> 50

V. LOOSE

LOOSE

M. DENSE

DENSE

V. DENSE

0-4

30-50



REPORT OF BORING No.  

SHEET OF

Project No.

CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM NAVD 1988

WSE GEOLOGIST: DATE START DATE END 

SAMPLER: Sampler consists of 2 in. Spilt Spoon Sampler 

driven using a140-LB Hammer falling 30-inches DATE TIME

CASING: 4 in. casing driven using a 300-LB Hammer 3/22/07 -

falling 24 in.

CASING SIZE: Method Drive and Wash

CASING PID

(lb/ft) No. PEN/REC (in) DEPTH (ft) BLOWS/6" (ppm)

35 S-8 24/24 34.0-36.0 4-4 NA

3-7

40 S-9 24/24 39.0-41.0 5-7 (3)
9-26

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT (3) Grain size analysis conducted.

2-4 SOFT

4-8 M. STIFF

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES: 1)  THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES.  TRANSITIONS MAY BE GRADUAL.  

2)  WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

      FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

      MEASUREMENTS ARE MADE.  
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Water introduced during 

drilling, may not represent 

stable groundwater condition

> 50

V. LOOSE

LOOSE

M. DENSE

DENSE

V. DENSE

0-4

30-50

10-30

4-10

Stiff, light grey SILT, some clay, little fine 

sand

COHESIVE SOILSGRANULAR SOILS

April Prezioso

BLOWS/FT DENSITY

DEPTH

M. stiff, light grey SILT, some clay, little 

fine sand

SAMPLE

I.D. 4.00 in.

(feet)

PROJECT

El. 10.0 +/-

B. Green

3/22/07 3/22/07

2070047.B

See attached plan

2
Peabody - North 

River Canal 

Rehabilitation 

Project

Geologic Earth Exploration, Inc.

NOTES STRATUM DESCRIPTION

WS-2

2

STABILIZATION TIME

Silt

EOB - 41.0 ft.

WS-2BORING No. 

GROUNDWATER READINGS

CASING AT

-

Burmister Classification

WATER AT

~3.0 ft.

SAMPLE DESCRIPTION

Weston & Sampson

Ray / Chip



REPORT OF BORING No.  

SHEET OF

Project No.

CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM NAVD 1988

WSE GEOLOGIST: DATE START DATE END 

SAMPLER: Sampler consists of 2 in. Spilt Spoon Sampler 

driven using a140-LB Hammer falling 30-inches DATE TIME

CASING: 4 in. casing driven using a 300-LB Hammer 3/22/07 -

falling 24 in.

CASING SIZE: Method Drive and Wash

CASING PID

(lb/ft) No. PEN/REC (in) DEPTH (ft) BLOWS/6" (ppm)

S-1 24/10 0.0-2.0 11-30 NA (1)

33-36

5

S-2 24/6 4.0-6.0 28-4

6-10

10

S-3 24/8 9.0-11.0 20-5

5-6

15

S-4 24/12 14.0-16.0 28-40

54-47

20

S-5 24/16 19.0-21.0 14-14

20-25

25

S-6 24/6 24.0-26.0 24-30

22-26

30

S-7 24/22 29.0-31.0 8-10

27-25

35

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT (1) Ground frozen

2-4 SOFT (2) Grain size analysis conducted.

4-8 M. STIFF

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES: 1)  THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES.  TRANSITIONS MAY BE GRADUAL.  

2)  WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

      FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

      MEASUREMENTS ARE MADE.  
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V stiff, grey SILT, some clay, trace fine 

sand.

> 50

V. LOOSE

LOOSE

M. DENSE

DENSE

V. DENSE

0-4

30-50

BLOWS/FT

(feet)

COHESIVE SOILS

Loose, dark brown, SILTY coarse to fine 

SAND, trace fine gravel.

GRANULAR SOILS

DENSITY

4-10

10-30

DEPTH

I.D. 4.00 in.

V.dense, tan, coarse to fine SAND, trace 

silt.

SAMPLE DESCRIPTION

Burmister Classification

~4.0 ft. - Water introduced during 

drilling, may not represent 

stable groundwater condition

See attached plan

WATER AT CASING AT

Peabody - North 

River Canal 

Rehabilitation 

Project

Geologic Earth Exploration, Inc.

Ray / Chip

April Prezioso

Weston & Sampson

BORING No. 

SAMPLE

PROJECT

El. 10.5 +/-

B. Green

3/22/07 3/22/07

STABILIZATION TIME

GROUNDWATER READINGS

NOTES

V. dense, gray, fine SAND, trace silt.

WS-3

2

STRATUM DESCRIPTION

1

2070047.B

V.dense, dark brown, coarse to fine 

SAND, little coarse to fine gravel, trace 

silt.

Topsoil, 0 to 2.0 ft.

Sand

WS-3

Dense, grey, fine SAND, trace silt.

Silt

Loose, dark brown, coarse to fine SAND, 

some coarse to fine gravel, trace silt.



REPORT OF BORING No.  

SHEET OF

Project No.

CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM NAVD 1988

WSE GEOLOGIST: DATE START DATE END 

SAMPLER: Sampler consists of 2 in. Spilt Spoon Sampler 

driven using a140-LB Hammer falling 30-inches DATE TIME

CASING: 4 in. casing driven using a 300-LB Hammer 3/22/07 -

falling 24 in.

CASING SIZE: Method Drive and Wash

CASING PID

(lb/ft) No. PEN/REC (in) DEPTH (ft) BLOWS/6" (ppm)

35 S-8 24/24 34.0-36.0 8-15 NA (2)

23-13

40 S-9 24/24 39.0-41.0 13-18
30-29

REMARKS:

BLOWS/FT DENSITY (2) Grain size analysis conducted.

0-2 V. SOFT

2-4 SOFT

4-8 M. STIFF

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES: 1)  THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES.  TRANSITIONS MAY BE GRADUAL.  

2)  WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

      FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

      MEASUREMENTS ARE MADE.  
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Water introduced during 

drilling, may not represent 

stable groundwater condition

Weston & Sampson

GROUNDWATER READINGS

CASING AT

-

Burmister Classification

Ray / Chip

WS-3

~4.0 ft.

WATER AT

SAMPLE DESCRIPTION

WS-3

2

STABILIZATION TIME

BORING No. 

Silt

EOB - 41.0 ft.

NOTES STRATUM DESCRIPTION

PROJECT

El. 10.5 +/-

B. Green

3/22/07 3/22/07

2070047.B

See attached plan

2
Peabody - North 

River Canal 

Rehabilitation 

Project

Geologic Earth Exploration, Inc.

GRANULAR SOILS

April Prezioso

BLOWS/FT DENSITY

DEPTH

V. stiff, grey SILT, some clay, trace fine 

sand.

SAMPLE

I.D. 4.00 in.

(feet)

COHESIVE SOILS

V. stiff, grey SILT, some clay, trace fine 

sand.

> 50

V. LOOSE

LOOSE

M. DENSE

DENSE

V. DENSE

0-4

30-50

10-30

4-10



REPORT OF BORING No.  

SHEET OF

Project No.

CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM NAVD 1988

WSE GEOLOGIST: DATE START DATE END 

SAMPLER: Sampler consists of 2 in. Spilt Spoon Sampler 

driven using a140-LB Hammer falling 30-inches DATE TIME

CASING: 4 in. casing driven using a 300-LB Hammer 3/23/07 -

falling 24 in.

CASING SIZE: Method Drive and Wash

CASING PID

(lb/ft) No. PEN/REC (in) DEPTH (ft) BLOWS/6" (ppm)

S-1 24/18 0.0-2.0 70-40 NA (1) Asphalt, 0 to 3.0 in.

23-13

5

S-2 24/12 4.0-6.0 8-7 (2)

6-12

10

S-3 24/16 9.0-11.0 24-41

74-70

15

S-4 24/10 14.0-16.0 40-24 (3)

22-31

20

S-5 24/24 19.0-21.0 15-11

19-18

25

S-6 24/20 24.0-26.0 8-15 (4)

16-16

30

S-7 24/18 29.0-31.0 15-20 (5)

24-29 (6)

35

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT (1) Ground frozen

2-4 SOFT (2) Organics observed from 7 to 9 ft. while washing

4-8 M. STIFF (3) Iron stained Seam at 8 in. (14.8 ft.) ~ 1/4 in. thick

8-15 STIFF (4) Iron stained Seam throughout ~ 1/8 in. thick

15-30 V. STIFF (5) Iron stained Seam throughout ~ 1/4 in. thick

> 30 HARD (6) Grain size analysis conducted.

NOTES: 1)  THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES.  TRANSITIONS MAY BE GRADUAL.  

2)  WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

      FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

      MEASUREMENTS ARE MADE.  
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2070047.B

M. dense, tan, coarse to fine SAND, 

wood.

V.dense, orange/brown, coarse to fine 

SAND, little coarse to fine gravel. 

Cobbles observed.

Sand

Probably Fill

Sand

CASING AT

-

Weston & Sampson

Dense, tan, fine SAND.

SAMPLE DESCRIPTION

Burmister Classification

WS-4

Dense, tan, fine SAND, trace silt.

V. stiff, light grey SILT, some clay, trace 

fine sand.

Dense, tan, fine SAND, trace silt.

Silt

WS-4

2

BORING No. 

SAMPLE

PROJECT

El. 12.5 +/-

B. Green

3/23/07 3/23/07

STABILIZATION TIME

Peabody - North 

River Canal 

Rehabilitation 

Project

Geologic Earth Exploration, Inc.

Ray / Chris

April Prezioso

GROUNDWATER READINGS

NOTES STRATUM DESCRIPTION

1

See attached plan

WATER AT

DEPTH

I.D. 4.00 in.

Water introduced during 

drilling, may not represent 

stable groundwater condition

BLOWS/FT DENSITY

4-10

10-30

~4.0 ft.

(feet)

COHESIVE SOILSGRANULAR SOILS

V.dense, dark brown, coarse to fine 

SAND, trace silt.

> 50

V. LOOSE

LOOSE

M. DENSE

DENSE

V. DENSE

0-4

30-50



REPORT OF BORING No.  

SHEET OF

Project No.

CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM NAVD 1988

WSE GEOLOGIST: DATE START DATE END 

SAMPLER: Sampler consists of 2 in. Spilt Spoon Sampler 

driven using a140-LB Hammer falling 30-inches DATE TIME

CASING: 4 in. casing driven using a 300-LB Hammer 3/22/07 -

falling 24 in.

CASING SIZE: Method Drive and Wash

CASING PID

(lb/ft) No. PEN/REC (in) DEPTH (ft) BLOWS/6" (ppm)

35 S-8 24/22 34.0-36.0 10-17 NA

20-22

40 S-9 24/22 39.0-41.0 10-21
33-41

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT

2-4 SOFT

4-8 M. STIFF

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES: 1)  THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES.  TRANSITIONS MAY BE GRADUAL.  

2)  WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

      FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

      MEASUREMENTS ARE MADE.  
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Water introduced during 

drilling, may not represent 

stable groundwater condition

> 50

V. LOOSE

LOOSE

M. DENSE

DENSE

V. DENSE

0-4

30-50

10-30

4-10

Hard, greenish grey SILT, some clay, little 

fine sand.

COHESIVE SOILSGRANULAR SOILS

April Prezioso

BLOWS/FT DENSITY

DEPTH

Dense, tan, fine SAND, trace silt.

SAMPLE

I.D. 4.00 in.

(feet)
STRATUM DESCRIPTION

PROJECT

El. 12.5 +/-

B. Green

3/22/07 3/22/07

2070047.B

See attached plan

2
Peabody - North 

River Canal 

Rehabilitation 

Project

BORING No. 

Sand

EOB - 41.0 ft.

NOTES

WS-4

2

STABILIZATION TIME

WS-4

GROUNDWATER READINGS

CASING AT

-

Burmister Classification

WATER AT

~3.0 ft.

SAMPLE DESCRIPTION

Weston & Sampson

Ray / Chip

Geologic Earth Exploration, Inc.



Test Pit Photographs (March 8, 2007) 

 

 

TEST PIT #5 

 

 
The face of the mortared granite wall at this location (1 of 3) 

 
The mortared, vertical back of the granite wall looking towards the North River (2 of 3) 

 

6.1 ft. 

5.6 ft. 

2.1 ft. 

North River 



 
The vertical backside of the mortared granite wall looking upstream (3 of 3) 



 

 

 

 

 

 westonandsampson.com 

DRAFT – ENGINEERING EVALUATION & DESIGN 
ALTERNATIVE ANALYSIS 

 

CITY OF PEABODY, MA 

APPENDIX C  
 

2017 Limited Subsurface Environmental Investigations – Proposed Riverwalk Area 
  



  
 

 
 
 

5 Centennial Drive, Peabody, MA 01960 (HQ) 

Tel: 978.532.1900 

 

Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL 
westonandsampson.com 

June 30, 2017 

Mr. Brendan Callahan 

Department of Community Development and Planning 

24 Lowell Street 

Peabody, Massachusetts 01960 

Re: Limited Subsurface Site Investigation 

 North River Corridor Riverwalk 

 13 Wallis Street 

 Peabody, Massachusetts 

Dear Mr. Callahan: 

Weston & Sampson is pleased to submit this Limited Subsurface Site Investigation Letter Report for the portion 

of 13 Wallis Street located adjacent to the North River Canal in Peabody, Massachusetts.  Specifically, this 

assessment evaluated an approximate 10-foot wide strip of land abutting the south side of the North River in 

Peabody, Massachusetts (the Site). The assessment was performed as part of a multi-parcel limited assessment 

in support of the proposed Riverwalk project along the North River Corridor. Weston & Sampson performed the 

following tasks as part of the Limited Subsurface Site Investigation: 

 

▪ Site reconnaissance and review of previous investigations conducted at the Site; 

▪ Soil boring advancement; and,  

▪ Soil sampling and analysis.  

 

See attached Figures 1 and 2 for a Site Locus Map and a Site Plan (with soil sampling locations), respectively.  

 

SITE BACKGROUND 

In support of the City of Peabody’s (the City’s) desire to construct a Riverwalk along the North River Corridor, the 

City is evaluating potential property acquisition and/or easement takings at selected properties along the 

corridor. Specifically, the City is interested in purchasing a portion of the property located at 13 Wallis Street 

(Parcel ID 085-041A). 13 Wallis Street is not listed as Disposal Site by MassDEP; however, it has a long, 

industrial history primarily in tannery operations. Currently, a US Post Office occupies the northwestern corner of 

the property and the remainder of the property is used to store miscellaneous construction equipment.  

 

A subsurface investigation conducted in 2009 indicated the presence of fill material containing arsenic, 

chromium, and lead at concentrations in excess of the MassDEP Reportable Concentrations (RCs) for S-1 soil 

(RCS-1) at a depths of 0-5 feet below ground surface. Several additional metals and PCBs were detected at 

concentrations below the applicable MassDEP RCS-1 thresholds in shallow soil. PAHs were detected below the 

RCS-1 thresholds in deeper soil (5-10 feet below ground surface); however, PAHs were not analyzed in the 0-5 

foot depth interval. Data collected during the 2009 sampling event is insufficient in that only two (2) boring 

locations were investigated, and no shallow soil was analyzed for PAHs. The concentrations of arsenic, 

chromium, and lead detected during the 2009 subsurface investigation above the RCS-1 thresholds were not 

reported to the MassDEP by the property owner. 

 

SUBSURFACE INVESTIGATION 

Weston & Sampson performed a subsurface investigation at the Site on April 26, 2017. The investigation 

included the advancement of four (4) soil borings and the collection and analysis of nine (9) soil samples. A 

detailed summary of the investigation is provided below. See Figure 2 for sampling locations. A summary of 

laboratory analytical results is provided in Tables 1 and 2. 

Soil Boring Advancement  

On April 26, 2017, Weston & Sampson oversaw the advancement of four (4) soil borings (SP-1 through SP-4) at 
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the Site. The borings were advanced by New England Geotech, LLC, of Jamestown, Rhode Island, to depths of 

5 feet below ground surface (bgs) using direct-push methods. Boring locations were selected by Weston & 

Sampson based on documented historical Site use and a review of previous Site investigations, and were 

spatially distributed to obtain a representative evaluation of the conditions of the proposed Riverwalk area.  

Soil Sampling and Analysis  

A Weston & Sampson geologist screened each soil boring at continuous depth intervals and logged soil 

descriptions using a modified Burmeister Soil Classification System. Each sample was field-screened for visual 

and olfactory evidence of impacts, as well as volatile organic compounds (VOCs) using a photoionization 

detector (PID) in accordance with the MassDEP jar headspace screening method. Field screening results are 

included in the soil boring logs attached. 

Two (2) soil samples from each boring, one at the 0-1 foot interval, and one at the 2-5 foot interval, were 

submitted to Con-Test Analytical Laboratory of East Longmeadow, Massachusetts (Con-Test) analysis of 

hexavalent chromium, selenium, silver, and PAHs. Analysis of additional metals and PCBs was not required 

because those analytes were included in previous investigations.  

Weston & Sampson also composited soil from all four (4) soil boring locations, and submitted the composite 

sample (Comp-1) for analysis of typical disposal characterization parameters. The disposal characterization was 

conducted in accordance with the Massachusetts Department of Environmental Protection (DEP) Policy # 

COMM-97-001: Reuse and Disposal of Contaminated Soil in Massachusetts and included the following 

analyses: total petroleum hydrocarbons (TPH); Resource Conservation and Recovery Act (RCRA) 8 metals 

(arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver); VOCs; semi-volatile organic 

compounds (SVOCs); polychlorinated biphenyls (PCBs); pH; ignitability; specific conductivity; and reactivity. The 

sample was also analyzed for Toxicity Characteristic Leaching Procedure (TCLP) lead analysis because the 

concentration of that analyte was above the RCRA “Rule of 20.”  

SUBSURFACE INVESTIGATION RESULTS 

In general, the following shallow geologic conditions were encountered during the subsurface soil investigation 

program: 

Fill Material:   Light brown to dark brown fine to coarse sand matrix containing variable amounts of coal and 

wood fragments, ash, brick, concrete, suspected lime, and metal.  

Note the borings were not advanced deeper than five (5) feet below ground surface. Bedrock was not 

encountered during the investigation. 

Field Screening Results  

As shown in the attached boring logs, PID field screening of soil samples collected from soil borings SP-1, SP-2, 

SP-3, and SP-4 did not identify detectable VOCs. Soil boring logs are included in Attachment A. 

Soil Analytical Results  

As shown in Table 1, analysis of soil samples identified concentrations of PAHs above applicable Massachusetts 

Contingency Plan (MCP) RCS-1 thresholds and Method 1 S-1/GW-2 and S-1/GW-3 standards. The following is a 

summary of the exceedances identified: 

▪ Benzo(a)anthracene was identified at concentrations exceeding the applicable RCS-1 thresholds and 

Method 1 standards in sample SP-1 (2-5). 

▪ Benzo(a)pyrene was identified at concentrations exceeding the applicable RCS-1 thresholds and 

Method 1 standards in samples SP-1 (2-5) and SP-3 (2-5). 

▪ Benzo(b)fluoranthene was identified at concentrations exceeding the applicable RCS-1 thresholds and 

Method 1 standards in sample SP-1 (2-5). 
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▪ Dibenz(a,h)anthracene was identified at concentrations exceeding the applicable RCS-1 thresholds and 

Method 1 standards in sample SP-1 (2-5). 

▪ Phenanthrene was identified at concentrations exceeding the applicable RCS-1 thresholds and Method 

1 standards in sample SP-1 (2-5). 

No other analytes were detected in excess of the applicable the applicable RCS-1 thresholds and Method 1 

standards in SP-1 through SP-4. The results of historical investigations completed by others are included in 

Table 3. As shown in Table 3, arsenic, chromium, and lead are present at the Site above the applicable MCP 

RCS-1 thresholds and Method 1 standards. 

The results of the disposal characterization analyses are presented in Table 2. The results were compared to the 

COMM-97-001 requirements for reuse at Massachusetts lined and unlined landfills. As shown in Table 2, soil 

analytical results indicate that while lead is present at a concentration exceeding the RCS-1 thresholds, the 

concentration does not exceed the COMM-97-001 Reuse level for In-State Lined and Unlined Landfills.   

CONCLUSIONS 

In summary, the contaminant concentrations reported during for this limited subsurface investigation indicate 

that: 

▪ A reportable condition exists at the Site due to the presence of arsenic, chromium, lead, and PAHs at 

concentrations above the RCS-1; 

▪ The City is not currently obligated to report the RCS-1 exceedances to MassDEP;  

▪ In general, contaminants in the 0-2 feet bgs depth interval tend to be similar to the concentrations of 

contaminants in soils in the 2-5 ft bgs depth interval;   

▪ Excavation will require soil management under the MCP; 

▪ The contaminated media (soil) will require disposal at an appropriate facility and documentation by a 

Licensed Site Professional (LSP); and  

▪ The soil did not fail the leachability test and does not require disposal at a RCRA facility. 

Prior to the start of construction at the Site, the detected release of PAHs, lead, and arsenic (detected during a 

previous investigation) will require reporting to the MassDEP, and construction will require management under a 

Release Abatement Measure (RAM). It is important to reiterate, having completed this assessment for the 

purpose of due diligence in advance of a potential property transaction, the City is not currently obligated to 

report the RCS-1 exceedances to MassDEP; however, If the City takes ownership of the Site, the City will be 

responsible for reporting the release to MassDEP within 120 days of the property transfer. During construction 

soils will likely be excavated and disposed of at a licensed facility. Following removal of impacted fill, soil 

sampling will be required to evaluate remaining conditions and associated risk. Clean fill will be used to 

construct the Riverwalk pathways.  A geotextile membrane barrier may also be required to separate impacted fill 

as part of the risk management strategy. A Permanent Solution Statement will be required for the Riverwalk area 

once complete.  

Assuming only the Riverwalk portion of the property were to be obtained through an easement, potential 

obligations to the City to construct a river walk along the corridor at the 13 Wallis Street Property may include the 

following: 

 

▪ MCP compliance costs for soil disturbance / construction activities ~ $25,000 

o Release Abatement Measure Plan (RAM) Plan, including HASP & SMP 

o RAM Status Report 

o Method 3 Risk Assessment for Riverwalk Area 

o Revised PSS (assumes no AUL based on existing data) 

o RAM Completion Report 

o Soil Management & Bills of Lading (BOLs) 

▪ Construction Specifications ~ $5,000 
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▪ Construction Administration, Coordination & Oversight ~ $5,000 

▪ Soil removal and out-of-state disposal of approximately 500 tons (assumed to be an area measuring 

430 feet long by 10 feet wide and a depth of 2 feet) of impacted soil from the Riverwalk ~ $50,000 

Estimated TOTAL = $85,000* (not including permitting or associated Riverwalk construction costs). 

*Note: Given the existing condition of the canal wall along the 13 Wallis Street property, further structural 

evaluations may conclude that additional soils require removal as part of wall repair alternatives. 

 

We look forward to discussing these findings with you in greater detail and working with the City to make your 

visions for the Riverwalk a reality. If you have any comments or questions, please contact us at 978-532-1900. 

Very truly yours, 

WESTON & SAMPSON ENGINEERS, INC. 

 

George D. Naslas, PG, LSP 

Vice President 

Attachments: Figures 

  Tables 

  Attachment A 

 

O:\Peabody MA\North River Corridor Due Diligence\13 Wallis St\Subsurface Investigation\Summary Letter\13 Wallis St Site Investigation 

Summary.docx 
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LOCUS MAP

FIGURE 1
13 WALLIS STREET

PEABODY, MASSACHUSETTS
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FIGURE 2
13 WALLIS STREET 
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TABLES 

  



Reportable 

Concentrations

Metals
HEXAVALENT CHROMIUM mg/kg 100 100 100 <1.2 <1.1 <1.2 <1.5 <0.93 <2.7 <0.93 <0.97
SELENIUM mg/kg 400 400 400 <7.0 <6.8 <7.1 <8.9 <3.9 <7.8 <5.7 <6.1
SILVER mg/kg 100 100 100 <0.70 <0.68 <0.71 <0.89 <0.39 <0.78 <0.57 5.7

PAHs
ACENAPHTHENE mg/kg 4 1000 1000 <0.25 0.76 <0.25 <0.31 <0.20 0.53 <0.21 <0.21
ACENAPHTHYLENE mg/kg 1 600 10 <0.25 0.89 <0.25 <0.31 <0.20 0.73 <0.21 <0.21
ANTHRACENE mg/kg 1000 1000 1000 0.26 3.5 <0.25 <0.31 <0.20 2.3 <0.21 <0.21
BENZO(A)ANTHRACENE mg/kg 7 7 7 0.97 8.4 0.27 <0.31 0.22 5.5 0.58 0.81
BENZO(A)PYRENE mg/kg 2 2 2 0.97 7.3 0.29 0.37 0.22 4.5 0.56 0.86
BENZO(B)FLUORANTHENE mg/kg 7 7 7 1.3 8 0.39 0.39 0.28 5.3 0.68 1
BENZO(G,H,I)PERYLENE mg/kg 1000 1000 1000 0.74 4.7 <0.25 <0.31 <0.20 2.7 0.37 0.59
BENZO(K)FLUORANTHENE mg/kg 70 70 70 0.46 3.4 <0.25 <0.31 <0.20 1.8 0.27 0.4
CHRYSENE mg/kg 70 70 70 1.1 7.9 0.3 0.32 0.25 5.2 0.58 0.82
DIBENZ(A,H)ANTHRACENE mg/kg 0.7 0.7 0.7 <0.25 1.4 <0.25 <0.31 <0.20 0.4 <0.21 <0.21
FLUORANTHENE mg/kg 1000 1000 1000 2 17 0.55 0.52 0.56 11 1.2 1.5
FLUORENE mg/kg 1000 1000 1000 <0.25 1.5 <0.25 <0.31 <0.20 0.91 <0.21 <0.21
INDENO(1,2,3-CD)PYRENE mg/kg 7 7 7 0.81 4.8 <0.25 <0.31 <0.20 3.2 0.41 0.69
2-METHYLNAPHTHALENE mg/kg 0.7 80 300 <0.25 0.34 <0.25 <0.31 <0.20 <0.29 <0.21 <0.21
NAPHTHALENE mg/kg 4 20 500 <0.25 0.46 <0.25 <0.31 <0.20 0.44 <0.21 <0.21
PHENANTHRENE mg/kg 10 500 500 1.4 16 0.3 <0.31 0.54 9.1 0.83 0.99
PYRENE mg/kg 1000 1000 1000 2.2 19 0.58 0.65 0.59 9.9 1.3 1.8

QC by JRS 6/22/2017 O:\Peabody MA\North River Corridor Due Diligence\13 Wallis St\Subsurface Investigation\Table\[Table 1 -  13 Wallis Street.xls]Soil Borings

Abbreviations: Notes:
VOCs = Volatile Organic Compounds < = indicates parameter not detected above laboratory method reporting limit, shown

SVOCs = Semivolatile Organic Compounds BOLD Parameter detected above laboratory detection limit

PCBs=Polychlorinated Biphenyls BOLD Parameter exceeds the applicable MCP RCS-1 Threshold and/or Method 1, S-1 standard

PAH = Polycyclic Aromatic Hydrocarbons 1 = Standards are from  Massachusetts Contingency Plan (MCP), 310 CMR 40, April 2014 (updated January 2015).
ND = Not Detected
NT = Not Tested
NS = No Standard
MCP = Massachusetts Contingency Plan
mg/kg = milligram per killiogram

RCS-1

Sample Location and Depth

SP-3 (0-1) SP-3 (2-5) SP-4 (0-1) SP-4 (2-5)

S-1/GW-2 S-1/GW-3

SP-2 (0-1) SP-2 (2-5)

2-5 Feet

Table 1

Summary of Laboratory Analytical Results - Soil Borings

13 Wallis Street

Peabody, Massachusetts

April 26, 2017

SP-1 (0-1) SP-1 (2-5)
Parameter Units

Method 1 Cleanup Standards (1)

0-1 Feet 2-5 Feet0-1 Feet2-5 Feet0-1 Feet2-5 Feet0-1 Feet

  



Metals
ARSENIC mg/kg 20 40 40 16
BARIUM mg/kg 1000 NS NS 98
CADMIUM mg/kg 70 30 80 1.3
TRIVALENT CHROMIUM mg/kg 100 1000 1000 36
LEAD mg/kg 200 1000 2000 860
     TCLP LEAD mg/L NS 5 5 0.26
MERCURY mg/kg 20 10 10 0.46
SELENIUM mg/kg 400 NS NS <5.5
SILVER mg/kg 100 NS NS 3.3

PCBs
Total PCBs mg/kg 1 <2 <2 ND

TPH
TPH mg/kg 1000 2500 5000 130

VOCs
Total VOCs mg/kg NS 4 10 ND

SVOCs
BENZO(A)ANTHRACENE mg/kg 7 NS NS 0.33
BENZO(A)PYRENE mg/kg 2 NS NS 0.38
BENZO(B)FLUORANTHENE mg/kg 7 NS NS 0.51
BENZO(G,H,I)PERYLENE mg/kg 1000 NS NS 0.24
BENZO(K)FLUORANTHENE mg/kg 70 NS NS 0.21
CHRYSENE mg/kg 70 NS NS 0.38
FLUORANTHENE mg/kg 1000 NS NS 0.63
INDENO(1,2,3-CD)PYRENE mg/kg 7 NS NS 0.25
PHENANTHRENE mg/kg 10 NS NS 0.52
PYRENE mg/kg 1000 NS NS 0.64
Total SVOCs mg/kg NS 100 100 4.09

General Chemistry

% Solids %Wt NS NS NS 86.1

SPECIFIC CONDUCTANCE (µmhos/cm) NS 4000 8000 42
IGNITABILITY (present/absent) NS Absent Absent Absent
REACTIVE CYANIDE mg/kg NS ND ND <4.0
REACTIVE SULFIDE mg/kg NS ND ND <20
PH pH Units NS >2 and <12 >2 and <12 7.0

QC by JRS 6/22/2017 O:\Peabody MA\North River Corridor Due Diligence\13 Wallis St\Subsurface Investigation\Table\[Table 1 -  13 Wallis Street.xls]Soil Borings

Abbreviations: Notes:
VOCs = Volatile Organic Compounds < = indicates parameter not detected above laboratory method reporting limit, shown

SVOCs = Semivolatile Organic Compounds BOLD Parameter detected above laboratory detection limit

PCBs=Polychlorinated Biphenyls BOLD Parameter exceeds the applicable MCP Method 1, S-1 standard

PAH = Polycyclic Aromatic Hydrocarbons BOLD Parameter exceeds the COMM-97-001 standard for reuse at In-State landfills

ND = Not Detected 1 = Standards are from  Massachusetts Contingency Plan (MCP), 310 CMR 40, April 2014 (updated January 2015).
NT = Not Tested
NS = No Standard

Units

Comp-1

Sample Location, Depth, and DateCOMM-97-001 In-State Disposal/Reuse Levels
Reportable 

Concentrations
1

LinedUnlinedRCS-1

Table 2

Summary of Laboratory Analytical Results - Disposal Characterization

13 Wallis Street

Peabody, Massachusetts

April 26, 2017

Parameter



Reportable 

Concentrations

Metals

ANTIMONY mg/kg 20 20 20 <7.03 <5.74 <6.62 <6.22

ARSENIC mg/kg 20 20 20 43.4 14.3 24.1 16.3

         TCLP ARSENIC mg/L NS NS NS NA NA NA NA

BARIUM mg/kg 1000 1000 1000 415 76.4 73.6 33.2

BERYLLIUM mg/kg 90 90 90 <0.44 1.2 0.499 0.439

CADMIUM mg/kg 70 70 70 1.25 <0.718 <0.828 <0.778

TRIVALENT CHROMIUM mg/kg 1000 1000 1000 1160 85.4 64.6 32.9

HEXAVALENT CHROMIUM
2 mg/kg 100 100 100 <2.8 <2.6 <2.7 <2.7

           TCLP TOTAL CHROMIUM mg/L NS NS NS <0.1 NA NA NA

LEAD mg/kg 200 200 200 314 89.2 93.6 19.7

            TCLP LEAD mg/L NS NS NS <0.25 NA NA NA

MERCURY mg/kg 20 20 20 0.477 0.105 0.158 <0.0653

NICKEL mg/kg 600 600 600 26.4 30.6 23.7 18.6

THALLIUM mg/kg 8 8 8 <8.79 <7.18 <8.28 <7.78

VANADIUM mg/kg 400 400 400 48 54 24.7 24.4

ZINC mg/kg 1000 1000 1000 620 116 363 136

VOCs

ACETONE mg/kg 6 50 400 <0.026 0.078 <0.027 <0.024

BENZENE mg/kg 2 40 40 <0.0064 <0.0067 <0.0068 <0.0061

CHLOROMETHANE mg/kg 100 NS NS <0.0064 <0.0067 <0.0068 <0.0061

ETHYLBENZENE mg/kg 40 500 500 <0.0064 <0.0067 <0.0068 <0.0061

METHYLENE CHLORIDE mg/kg 0.1 20 200 <0.026 <0.0067 <0.027 <0.024

NAPHTHALENE mg/kg 4 20 500 <0.0064 <0.0067 <0.0068 <0.0061

TETRACHLOROETHYLENE mg/kg 1 10 30 <0.0064 <0.0067 <0.0068 <0.0061

TOLUENE mg/kg 30 500 500 <0.0064 <0.0067 <0.0068 <0.0061

M/P-XYLENE mg/kg 100 100 500 <0.0064 <0.0067 <0.0068 <0.0061

O-XYLENE mg/kg 100 100 500 <0.0064 <0.0067 <0.0068 <0.0061

SVOCs

ACENAPHTHYLENE mg/kg 1 600 10 NA <0.320 NA <0.320

ANTHRACENE mg/kg 1000 1000 1000 NA <0.320 NA <0.320

BENZO(A)ANTHRACENE mg/kg 7 7 7 NA <0.320 NA <0.320

BENZO(A)PYRENE mg/kg 2 2 2 NA <0.320 NA <0.320

BENZO(B)FLUORANTHENE mg/kg 7 7 7 NA <0.320 NA <0.320

BENZO(G,H,I)PERYLENE mg/kg 1000 1000 1000 NA <0.320 NA <0.320

BENZO(K)FLUORANTHENE mg/kg 70 70 70 NA <0.320 NA <0.320

CHRYSENE mg/kg 70 70 70 NA <0.320 NA <0.320

DIBENZ(A,H)ANTHRACENE mg/kg 0.7 0.7 0.7 NA <0.320 NA <0.320

FLUORANTHENE mg/kg 1000 1000 1000 NA 0.42 NA <0.320

INDENO(1,2,3-CD)PYRENE mg/kg 7 7 7 NA <0.320 NA <0.320

NAPHTHALENE mg/kg 4 20 500 NA <0.320 NA <0.320

PHENANTHRENE mg/kg 10 500 500 NA 0.33 NA <0.320

PYRENE mg/kg 1000 1000 1000 NA 0.32 NA <0.320

PCBs

AROCLOR 1268 mg/kg 1 1 1 0.14 <0.032 <0.033 <0.032

AROCLOR 1016 mg/kg 1 1 1 <0.035 <0.032 <0.033 <0.032

AROCLOR 1232 mg/kg 1 1 1 0.084 <0.032 <0.033 <0.032

TPH

Diesel Range Organics mg/kg 1000 1000 1000 150 <65 <68 <66

Abbreviations: Notes:

VOCs = Volatile Organic Compounds < = indicates parameter not detected above laboratory method reporting limit, shown

SVOCs = Semivolatile Organic Compounds BOLD Parameter detected above laboratory detection limit

PCBs=Polychlorinated Biphenyls BOLD Parameter exceeds the applicable MCP RCS-1 Threshold and Method 1, S-1 standard

PAH = Polycyclic Aromatic Hydrocarbons 1 = Standards are from  Massachusetts Contingency Plan (MCP), 310 CMR 40, April 2014 (updated Janurary 2015).

ND = Not Detected 2 = Assumed to be the hexavalent form in the absence of speciation analysis

NT = Not Tested

NS = No Standard

MCP = Massachusetts Contingency Plan

mg/kg = milligram per killiogram

Table 3

Summary of Laboratory Analytical Results - Historical Data

13 Wallis Street

Peabody, Massachusetts

Parameter Units

Method 1 Cleanup Standards (1) Sample Location, Depth, and Date

RCS-1 S-1/GW-2 S-1/GW-3

P-6 (0-5)

5/24/20095/24/2009 5/24/2009 5/24/2009

P-6 (5-10) P-7 (0-5) P-7 (5-10)



ATTACHEMNT A 

Soil Boring Logs 

  



REPORT OF BORING No.  

SHEET OF

Project No.
CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM 

WSE REP DATE START DATE END 

SAMPLER: ATS track mounted rig

DT 22 Sampler 2.25 inch DATE TIME

CASING: DT 22 2.25 inch PVC liners w/o catcher

CASING SIZE: Method Direct Push

CASING PID

(lb/ft) No. REC/PEN (in) DEPTH (ft) PID Depth (ppm)

6/12 0-2 0-2 0

18/36 2-5 2-5 0.1

5

10

15

20

25

30

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT

2-4 SOFT

4-8 M. STIFF

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES: 1)  THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES.  TRANSITIONS MAY BE GRADUAL.  

2)  WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

      FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

      MEASUREMENTS ARE MADE.  

O:\Peabody MA\North River Corridor Due Diligence\13 Wallis St\Subsurface Investigation\Boring Logs\[13 Wallis_Boring Logs.xlsx]SB-1

BORING No. SB-1

30-50 DENSE

> 50 V. DENSE

4-10 LOOSE

10-30 M. DENSE

BLOWS/FT DENSITY

0-4 V. LOOSE

GRANULAR SOILS COHESIVE SOILS

End of Boring @ 5'

Brown fine to coarse SAND, silt

Dark brown fine to coarse SAND, silt, 

trace wood, organic odor

SAND FILL

DEPTH SAMPLE DESCRIPTION
NOTES STRATUM DESCRIPTION

(feet) Burmister Classification

2.25 inch

SAMPLE

WATER AT CASING AT STABILIZATION TIME

NE Geotech See Figure 2

Keith 

4/26/17 4/26/17Taylor Smith

PROJECT SB-1

13 Wallis St 

(Peabody Riverwalk)

1 1

2160299
Joseph Spencer

GROUNDWATER READINGS



REPORT OF BORING No.  

SHEET OF

Project No.
CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM 

WSE REP DATE START DATE END 

SAMPLER: ATS track mounted rig

DT 22 Sampler 2.25 inch DATE TIME

CASING: DT 22 2.25 inch PVC liners w/o catcher

CASING SIZE: Method Direct Push

CASING PID

(lb/ft) No. REC/PEN (in) DEPTH (ft) PID Depth (ppm)

8/12 0-2 0-2 0

24/36 2-5 2-5 0

5

10

15

20

25

30

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT

2-4 SOFT

4-8 M. STIFF

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES: 1)  THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES.  TRANSITIONS MAY BE GRADUAL.  

2)  WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

      FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

      MEASUREMENTS ARE MADE.  

O:\Peabody MA\North River Corridor Due Diligence\13 Wallis St\Subsurface Investigation\Boring Logs\[13 Wallis_Boring Logs.xlsx]SB-1

BORING No. SB-2

30-50 DENSE

> 50 V. DENSE

4-10 LOOSE

10-30 M. DENSE

BLOWS/FT DENSITY

0-4 V. LOOSE

GRANULAR SOILS COHESIVE SOILS

End of Boring @ 5'

Dark brown to light brown fine to coarse 

SAND, silt, some brick fragments

Dark brown to brown fine to coarse SAND, 

some orange organics, some silt

SAND FILL

DEPTH SAMPLE DESCRIPTION
NOTES STRATUM DESCRIPTION

(feet) Burmister Classification

2.25 inch

SAMPLE

WATER AT CASING AT STABILIZATION TIME

NE Geotech See Figure 2

Keith 

4/26/17 4/26/17Taylor Smith

PROJECT SB-2

13 Wallis St 

(Peabody Riverwalk)

1 1

2160299
Joseph Spencer

GROUNDWATER READINGS



REPORT OF BORING No.  

SHEET OF

Project No.
CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM 

WSE REP DATE START DATE END 

SAMPLER: ATS track mounted rig

DT 22 Sampler 2.25 inch DATE TIME

CASING: DT 22 2.25 inch PVC liners w/o catcher

CASING SIZE: Method Direct Push

CASING PID

(lb/ft) No. REC/PEN (in) DEPTH (ft) PID Depth (ppm)

10/12 0-2 0-2 0

20/36 2-5 2-5 0

5

10

15

20

25

30

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT

2-4 SOFT

4-8 M. STIFF

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES: 1)  THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES.  TRANSITIONS MAY BE GRADUAL.  

2)  WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

      FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

      MEASUREMENTS ARE MADE.  

O:\Peabody MA\North River Corridor Due Diligence\13 Wallis St\Subsurface Investigation\Boring Logs\[13 Wallis_Boring Logs.xlsx]SB-1

BORING No. SB-3

30-50 DENSE

> 50 V. DENSE

4-10 LOOSE

10-30 M. DENSE

BLOWS/FT DENSITY

0-4 V. LOOSE

GRANULAR SOILS COHESIVE SOILS

End of Boring @ 5'

Brown fine to coarse SAND, silt, trace 

brick fragments 

Dark brown to light brown fine to coarse 

SAND, silt, trace brick

SAND FILL

DEPTH SAMPLE DESCRIPTION
NOTES STRATUM DESCRIPTION

(feet) Burmister Classification

2.25 inch

SAMPLE

WATER AT CASING AT STABILIZATION TIME

NE Geotech See Figure 2

Keith 

4/26/17 4/26/17Taylor Smith

PROJECT SB-3

13 Wallis St 

(Peabody Riverwalk)

1 1

2160299
Joseph Spencer

GROUNDWATER READINGS



REPORT OF BORING No.  

SHEET OF

Project No.
CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM 

WSE REP DATE START DATE END 

SAMPLER: ATS track mounted rig

DT 22 Sampler 2.25 inch DATE TIME

CASING: DT 22 2.25 inch PVC liners w/o catcher

CASING SIZE: Method Direct Push

CASING PID

(lb/ft) No. REC/PEN (in) DEPTH (ft) PID Depth (ppm)

8/12 0-2 0-2 0

26/36 2-5 2-5 0

5

10

15

20

25

30

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT

2-4 SOFT

4-8 M. STIFF

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES: 1)  THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES.  TRANSITIONS MAY BE GRADUAL.  

2)  WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

      FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

      MEASUREMENTS ARE MADE.  

O:\Peabody MA\North River Corridor Due Diligence\13 Wallis St\Subsurface Investigation\Boring Logs\[13 Wallis_Boring Logs.xlsx]SB-1

BORING No. SB-4

30-50 DENSE

> 50 V. DENSE

4-10 LOOSE

10-30 M. DENSE

BLOWS/FT DENSITY

0-4 V. LOOSE

GRANULAR SOILS COHESIVE SOILS

End of Boring @ 5'

Brown fine to coarse SAND, silt, trace 

wood fragments

Brown to light brown fine to coarse SAND, 

silt

SAND FILL

DEPTH SAMPLE DESCRIPTION
NOTES STRATUM DESCRIPTION

(feet) Burmister Classification

2.25 inch

SAMPLE

WATER AT CASING AT STABILIZATION TIME

NE Geotech See Figure 2

Keith 

4/26/17 4/26/17Taylor Smith

PROJECT SB-4

13 Wallis St 

(Peabody Riverwalk)

1 1

2160299
Joseph Spencer

GROUNDWATER READINGS



ATTACHMENT B 

Laboratory Analytical Reports 



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

                                  May 4, 2017       

Joe Spencer

Weston & Sampson Engineers MA

5 Centennial Drive

Peabody, MA 01960

Project Location: 13 Wallis St.

Client Job Number: 

Project Number: [none]

Laboratory Work Order Number: 17D1259

Enclosed are results of analyses for samples received by the laboratory on April 26, 2017. If you have any questions concerning 

this report, please feel free to contact me.

Sincerely,

Meghan E. Kelley

Project Manager
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

ANALYTICAL SUMMARY

5/4/2017

Weston & Sampson Engineers MA

5 Centennial Drive

Peabody, MA 01960

ATTN: Joe Spencer

[none]

17D1259

The results of analyses performed on the following samples submitted to the CON-TEST Analytical Laboratory are found in this report.

PROJECT LOCATION:

PURCHASE ORDER NUMBER:

PROJECT NUMBER:

REPORT DATE:

WORK ORDER NUMBER:

FIELD SAMPLE # LAB ID: MATRIX TESTSAMPLE DESCRIPTION SUB LAB

13 Wallis St.

SP-1 (0-1) 17D1259-01 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 8270D

SW-846 9045C

SP-1 (2-5) 17D1259-02 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 8270D

SW-846 9045C

SP-2 (0-1) 17D1259-03 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 8270D

SW-846 9045C

SP-2 (2-5) 17D1259-04 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 8270D

SW-846 9045C

SP-3 (0-1) 17D1259-05 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 8270D

SW-846 9045C

SP-3 (2-5) 17D1259-06 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 8270D

SW-846 9045C

[TOC_1]Sample Summary[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

ANALYTICAL SUMMARY

5/4/2017

Weston & Sampson Engineers MA

5 Centennial Drive

Peabody, MA 01960

ATTN: Joe Spencer

[none]

17D1259

The results of analyses performed on the following samples submitted to the CON-TEST Analytical Laboratory are found in this report.

PROJECT LOCATION:

PURCHASE ORDER NUMBER:

PROJECT NUMBER:

REPORT DATE:

WORK ORDER NUMBER:

FIELD SAMPLE # LAB ID: MATRIX TESTSAMPLE DESCRIPTION SUB LAB

13 Wallis St.

SP-4 (0-1) 17D1259-07 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 8270D

SW-846 9045C

SP-4 (2-5) 17D1259-08 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 8270D

SW-846 9045C

Comp-1 17D1259-09 Soil SM 2540G

SM21-22 2510B 

Modified

SW-846 1030

SW-846 6010C-D

SW-846 7471B

SW-846 8082A

SW-846 8100 Modified

SW-846 8260C

SW-846 8270D

SW-846 9014

SW-846 9030A

SW-846 9045C
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CASE NARRATIVE SUMMARY

All reported results are within defined laboratory quality control objectives unless listed below or otherwise qualified in this report.

For method 6010, only a select list of metals were requested and reported. 

For method 8270, only PAHs were requested and reported.

[TOC_1]Case Narrative[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

SW-846 6010C-D

Qualifications:

Matrix spike recovery is outside of control limits.  Analysis is in control based on laboratory fortified blank recovery. Possiblity of sample 

matrix effects that lead to low bias for reported result or non-homogeneous sample aliquot cannot be eliminated.
Analyte & Samples(s) Qualified:

MS-07

Chromium

B175645-MS1

Sample to spike ratio is greater than or equal to 4:1.  Spiked amount is not representative of the native amount in the sample.  Appropriate or 

meaningful recoveries cannot be calculated.
Analyte & Samples(s) Qualified:

MS-19

Lead

B175645-MS1

SW-846 7196A

Qualifications:

Elevated method reporting limit due to intense color of sample

Analyte & Samples(s) Qualified:

W-06

Hexavalent Chromium

17D1259-01[SP-1 (0-1)], 17D1259-02[SP-1 (2-5)], 17D1259-03[SP-2 (0-1)], 17D1259-04[SP-2 (2-5)], 17D1259-05[SP-3 (0-1)], 17D1259-06[SP-3 (2-5)], 17D1259-07[SP-4 

(0-1)], 17D1259-08[SP-4 (2-5)]

SW-846 8082A

Qualifications:

A dilution was performed as part of the standard analytical procedure.

Analyte & Samples(s) Qualified:

O-32

17D1259-09[Comp-1]

SW-846 8260C

Qualifications:

Either laboratory fortified blank/laboratory control sample or duplicate recovery is outside of control limits, but the other is within limits. RPD 

between the two LFB/LCS results is within method specified criteria.
Analyte & Samples(s) Qualified:

L-07

Hexachlorobutadiene

B175532-BSD1

Response factor is less than method specified minimum acceptable value.  Reduced precision and accuracy may be associated with reported 

result.
Analyte & Samples(s) Qualified:

V-16

1,4-Dioxane

17D1259-09[Comp-1], B175532-BLK1, B175532-BS1, B175532-BSD1

Continuing calibration did not meet method specifications and was biased on the high side.  Data validation is not affected since sample result 

was "not detected" for this compound.
Analyte & Samples(s) Qualified:

V-20

1,2-Dichloroethane

B175532-BS1, B175532-BSD1

1,4-Dioxane

B175532-BS1, B175532-BSD1

Dichlorodifluoromethane (Freon 12)

B175532-BS1, B175532-BSD1

SW-846 8270D

Qualifications:
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Laboratory fortified blank/laboratory control sample recovery and duplicate recovery are outside of control limits.  Reported value for this 

compound is likely to be biased on the low side.
Analyte & Samples(s) Qualified:

L-04

Aniline

17D1259-09[Comp-1], B175467-BLK1, B175467-BS1, B175467-BSD1

Continuing calibration did not meet method specifications and was biased on the low side for this compound.  Increased uncertainty is 

associated with the reported value which is likely to be biased on the low side.
Analyte & Samples(s) Qualified:

V-05

2,4-Dinitrophenol

17D1259-09[Comp-1], B175467-BLK1, B175467-BS1, B175467-BSD1

Aniline

17D1259-09[Comp-1]

Pentachlorophenol

17D1259-09[Comp-1], B175467-BLK1, B175467-BS1, B175467-BSD1

Continuing calibration did not meet method specifications and was biased on the high side.  Data validation is not affected since sample result 

was "not detected" for this compound.
Analyte & Samples(s) Qualified:

V-20

Hexachlorobutadiene

17D1259-09[Comp-1], B175467-BLK1, B175467-BS1, B175467-BSD1

SW-846 6010C/D SW-846 6020A/B

For NC, Metals methods SW-846 6010D and SW-846 6020B are followed, and for all other states methods SW-846 6010C and SW-846 6020A are followed.

SW-846 8100 Modified

TPH (C9-C36) is quantitated against a calibration made with a diesel standard.

SW-846 8260C

Laboratory control sample recoveries for required MCP Data Enhancement 8260 compounds were all within limits specified by the method except for �difficult analytes� where 

recovery control limits of 40-160% are used and/or unless otherwise listed in this narrative. Difficult analytes: MIBK, MEK, acetone, 1,4-dioxane, chloromethane, 

dichlorodifluoromethane, 2-hexanone, and bromomethane.

SW-846 8270D

Laboratory control sample recoveries for required MCP Data Enhancement 8270 compounds were all within control limits specified by the method, 40-140% for base/neutrals and 

30-130% for acids except for �difficult analytes� listed below and/or otherwise listed in this narrative. Difficult analytes limits are 15 and 140%: 2,4-dinitrophenol, 

4-chloroaniline, 4-nitrophenol, and phenol.

The results of analyses reported only relate to samples submitted to the Con-Test Analytical Laboratory for testing.

I certify that the analyses listed above, unless specifically listed as subcontracted, if any, were performed under my direction according to the approved methodologies listed 

in this document, and that based upon my inquiry of those individuals immediately responsible for obtaining the information, the material contained in this report is, to the 

best of my knowledge and belief, accurate and complete.

Lisa A. Worthington

Project Manager
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-01

Field Sample #:  SP-1 (0-1)

Sample Matrix:  Soil

Sampled:  4/26/2017  10:25

[TOC_2]17D1259-01[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.25 5/2/17 20:16 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthene

ND 0.25 5/2/17 20:16 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthylene

0.26 0.25 5/2/17 20:16 BGLmg/Kg dry 4/27/17SW-846 8270D1Anthracene

0.97 0.25 5/2/17 20:16 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)anthracene

0.97 0.25 5/2/17 20:16 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)pyrene

1.3 0.25 5/2/17 20:16 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(b)fluoranthene

0.74 0.25 5/2/17 20:16 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(g,h,i)perylene

0.46 0.25 5/2/17 20:16 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(k)fluoranthene

1.1 0.25 5/2/17 20:16 BGLmg/Kg dry 4/27/17SW-846 8270D1Chrysene

ND 0.25 5/2/17 20:16 BGLmg/Kg dry 4/27/17SW-846 8270D1Dibenz(a,h)anthracene

2.0 0.25 5/2/17 20:16 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluoranthene

ND 0.25 5/2/17 20:16 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluorene

0.81 0.25 5/2/17 20:16 BGLmg/Kg dry 4/27/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.25 5/2/17 20:16 BGLmg/Kg dry 4/27/17SW-846 8270D12-Methylnaphthalene

ND 0.25 5/2/17 20:16 BGLmg/Kg dry 4/27/17SW-846 8270D1Naphthalene

1.4 0.25 5/2/17 20:16 BGLmg/Kg dry 4/27/17SW-846 8270D1Phenanthrene

2.2 0.25 5/2/17 20:16 BGLmg/Kg dry 4/27/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 63.5 5/2/17  20:1630-130

2-Fluorobiphenyl 63.6 5/2/17  20:1630-130

p-Terphenyl-d14 76.2 5/2/17  20:1630-130

[TOC_1]Sample Results[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-01

Field Sample #:  SP-1 (0-1)

Sample Matrix:  Soil

Sampled:  4/26/2017  10:25

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

ND 7.0 5/3/17  1:34 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Selenium

ND 0.70 5/3/17  1:34 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Silver
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Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-01

Field Sample #:  SP-1 (0-1)

Sample Matrix:  Soil

Sampled:  4/26/2017  10:25

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 1.2 5/2/17 12:15 LLmg/Kg dry 5/1/17SW-846 7196A5 W-06Hexavalent Chromium

140 4/26/17 21:00 ISmV 4/26/17SM2580 A1Oxidation/Reduction Potential

5.9 4/26/17 21:00 ISpH Units 4/26/17SW-846 9045C1pH @20.9°C

67.2 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-02

Field Sample #:  SP-1 (2-5)

Sample Matrix:  Soil

Sampled:  4/26/2017  10:30

[TOC_2]17D1259-02[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

0.76 0.23 5/2/17 20:44 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthene

0.89 0.23 5/2/17 20:44 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthylene

3.5 0.23 5/2/17 20:44 BGLmg/Kg dry 4/27/17SW-846 8270D1Anthracene

8.4 2.3 5/3/17 12:02 BGLmg/Kg dry 4/27/17SW-846 8270D10Benzo(a)anthracene

7.3 2.3 5/3/17 12:02 BGLmg/Kg dry 4/27/17SW-846 8270D10Benzo(a)pyrene

8.0 2.3 5/3/17 12:02 BGLmg/Kg dry 4/27/17SW-846 8270D10Benzo(b)fluoranthene

4.7 0.23 5/2/17 20:44 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(g,h,i)perylene

3.4 0.23 5/2/17 20:44 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(k)fluoranthene

7.9 2.3 5/3/17 12:02 BGLmg/Kg dry 4/27/17SW-846 8270D10Chrysene

1.4 0.23 5/2/17 20:44 BGLmg/Kg dry 4/27/17SW-846 8270D1Dibenz(a,h)anthracene

17 2.3 5/3/17 12:02 BGLmg/Kg dry 4/27/17SW-846 8270D10Fluoranthene

1.5 0.23 5/2/17 20:44 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluorene

4.8 0.23 5/2/17 20:44 BGLmg/Kg dry 4/27/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

0.34 0.23 5/2/17 20:44 BGLmg/Kg dry 4/27/17SW-846 8270D12-Methylnaphthalene

0.46 0.23 5/2/17 20:44 BGLmg/Kg dry 4/27/17SW-846 8270D1Naphthalene

16 2.3 5/3/17 12:02 BGLmg/Kg dry 4/27/17SW-846 8270D10Phenanthrene

19 2.3 5/3/17 12:02 BGLmg/Kg dry 4/27/17SW-846 8270D10Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 62.3 5/2/17  20:4430-130

Nitrobenzene-d5 59.5 5/3/17  12:0230-130

2-Fluorobiphenyl 57.5 5/2/17  20:4430-130

2-Fluorobiphenyl 52.7 5/3/17  12:0230-130

p-Terphenyl-d14 48.4 5/2/17  20:4430-130

p-Terphenyl-d14 52.4 5/3/17  12:0230-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-02

Field Sample #:  SP-1 (2-5)

Sample Matrix:  Soil

Sampled:  4/26/2017  10:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

ND 6.8 5/3/17  1:39 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Selenium

ND 0.68 5/3/17  1:39 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Silver
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Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-02

Field Sample #:  SP-1 (2-5)

Sample Matrix:  Soil

Sampled:  4/26/2017  10:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 1.1 5/2/17 12:15 LLmg/Kg dry 5/1/17SW-846 7196A5 W-06Hexavalent Chromium

68 4/26/17 21:00 ISmV 4/26/17SM2580 A1Oxidation/Reduction Potential

7.3 4/26/17 21:00 ISpH Units 4/26/17SW-846 9045C1pH @20.7°C

72.9 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-03

Field Sample #:  SP-2 (0-1)

Sample Matrix:  Soil

Sampled:  4/26/2017  11:00

[TOC_2]17D1259-03[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.25 5/2/17 21:12 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthene

ND 0.25 5/2/17 21:12 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthylene

ND 0.25 5/2/17 21:12 BGLmg/Kg dry 4/27/17SW-846 8270D1Anthracene

0.27 0.25 5/2/17 21:12 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)anthracene

0.29 0.25 5/2/17 21:12 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)pyrene

0.39 0.25 5/2/17 21:12 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(b)fluoranthene

ND 0.25 5/2/17 21:12 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(g,h,i)perylene

ND 0.25 5/2/17 21:12 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(k)fluoranthene

0.30 0.25 5/2/17 21:12 BGLmg/Kg dry 4/27/17SW-846 8270D1Chrysene

ND 0.25 5/2/17 21:12 BGLmg/Kg dry 4/27/17SW-846 8270D1Dibenz(a,h)anthracene

0.55 0.25 5/2/17 21:12 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluoranthene

ND 0.25 5/2/17 21:12 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluorene

ND 0.25 5/2/17 21:12 BGLmg/Kg dry 4/27/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.25 5/2/17 21:12 BGLmg/Kg dry 4/27/17SW-846 8270D12-Methylnaphthalene

ND 0.25 5/2/17 21:12 BGLmg/Kg dry 4/27/17SW-846 8270D1Naphthalene

0.30 0.25 5/2/17 21:12 BGLmg/Kg dry 4/27/17SW-846 8270D1Phenanthrene

0.58 0.25 5/2/17 21:12 BGLmg/Kg dry 4/27/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 68.9 5/2/17  21:1230-130

2-Fluorobiphenyl 66.5 5/2/17  21:1230-130

p-Terphenyl-d14 75.5 5/2/17  21:1230-130

Page 15 of 70

Table of Contents
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Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-03

Field Sample #:  SP-2 (0-1)

Sample Matrix:  Soil

Sampled:  4/26/2017  11:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

ND 7.1 5/3/17  1:44 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Selenium

ND 0.71 5/3/17  1:44 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Silver
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Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-03

Field Sample #:  SP-2 (0-1)

Sample Matrix:  Soil

Sampled:  4/26/2017  11:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 1.2 5/2/17 12:15 LLmg/Kg dry 5/1/17SW-846 7196A5 W-06Hexavalent Chromium

83 4/26/17 21:00 ISmV 4/26/17SM2580 A1Oxidation/Reduction Potential

7.5 4/26/17 21:00 ISpH Units 4/26/17SW-846 9045C1pH @20.6°C

66.8 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-04

Field Sample #:  SP-2 (2-5)

Sample Matrix:  Soil

Sampled:  4/26/2017  11:05

[TOC_2]17D1259-04[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.31 5/2/17 21:39 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthene

ND 0.31 5/2/17 21:39 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthylene

ND 0.31 5/2/17 21:39 BGLmg/Kg dry 4/27/17SW-846 8270D1Anthracene

ND 0.31 5/2/17 21:39 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)anthracene

0.37 0.31 5/2/17 21:39 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)pyrene

0.39 0.31 5/2/17 21:39 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(b)fluoranthene

ND 0.31 5/2/17 21:39 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(g,h,i)perylene

ND 0.31 5/2/17 21:39 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(k)fluoranthene

0.32 0.31 5/2/17 21:39 BGLmg/Kg dry 4/27/17SW-846 8270D1Chrysene

ND 0.31 5/2/17 21:39 BGLmg/Kg dry 4/27/17SW-846 8270D1Dibenz(a,h)anthracene

0.52 0.31 5/2/17 21:39 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluoranthene

ND 0.31 5/2/17 21:39 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluorene

ND 0.31 5/2/17 21:39 BGLmg/Kg dry 4/27/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.31 5/2/17 21:39 BGLmg/Kg dry 4/27/17SW-846 8270D12-Methylnaphthalene

ND 0.31 5/2/17 21:39 BGLmg/Kg dry 4/27/17SW-846 8270D1Naphthalene

ND 0.31 5/2/17 21:39 BGLmg/Kg dry 4/27/17SW-846 8270D1Phenanthrene

0.65 0.31 5/2/17 21:39 BGLmg/Kg dry 4/27/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 67.3 5/2/17  21:3930-130

2-Fluorobiphenyl 65.8 5/2/17  21:3930-130

p-Terphenyl-d14 81.4 5/2/17  21:3930-130
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Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-04

Field Sample #:  SP-2 (2-5)

Sample Matrix:  Soil

Sampled:  4/26/2017  11:05

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

ND 8.9 5/3/17  1:49 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Selenium

ND 0.89 5/3/17  1:49 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Silver
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Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-04

Field Sample #:  SP-2 (2-5)

Sample Matrix:  Soil

Sampled:  4/26/2017  11:05

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 1.5 5/2/17 12:15 LLmg/Kg dry 5/1/17SW-846 7196A5 W-06Hexavalent Chromium

99 4/26/17 21:00 ISmV 4/26/17SM2580 A1Oxidation/Reduction Potential

7.0 4/26/17 21:00 ISpH Units 4/26/17SW-846 9045C1pH @20.3°C

54.4 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-05

Field Sample #:  SP-3 (0-1)

Sample Matrix:  Soil

Sampled:  4/26/2017  11:50

[TOC_2]17D1259-05[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.20 5/2/17 22:07 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthene

ND 0.20 5/2/17 22:07 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthylene

ND 0.20 5/2/17 22:07 BGLmg/Kg dry 4/27/17SW-846 8270D1Anthracene

0.22 0.20 5/2/17 22:07 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)anthracene

0.22 0.20 5/2/17 22:07 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)pyrene

0.28 0.20 5/2/17 22:07 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(b)fluoranthene

ND 0.20 5/2/17 22:07 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(g,h,i)perylene

ND 0.20 5/2/17 22:07 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(k)fluoranthene

0.25 0.20 5/2/17 22:07 BGLmg/Kg dry 4/27/17SW-846 8270D1Chrysene

ND 0.20 5/2/17 22:07 BGLmg/Kg dry 4/27/17SW-846 8270D1Dibenz(a,h)anthracene

0.56 0.20 5/2/17 22:07 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluoranthene

ND 0.20 5/2/17 22:07 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluorene

ND 0.20 5/2/17 22:07 BGLmg/Kg dry 4/27/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.20 5/2/17 22:07 BGLmg/Kg dry 4/27/17SW-846 8270D12-Methylnaphthalene

ND 0.20 5/2/17 22:07 BGLmg/Kg dry 4/27/17SW-846 8270D1Naphthalene

0.54 0.20 5/2/17 22:07 BGLmg/Kg dry 4/27/17SW-846 8270D1Phenanthrene

0.59 0.20 5/2/17 22:07 BGLmg/Kg dry 4/27/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 68.1 5/2/17  22:0730-130

2-Fluorobiphenyl 69.9 5/2/17  22:0730-130

p-Terphenyl-d14 89.9 5/2/17  22:0730-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-05

Field Sample #:  SP-3 (0-1)

Sample Matrix:  Soil

Sampled:  4/26/2017  11:50

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

ND 3.9 5/3/17  1:54 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Selenium

ND 0.39 5/3/17  1:54 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Silver
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-05

Field Sample #:  SP-3 (0-1)

Sample Matrix:  Soil

Sampled:  4/26/2017  11:50

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 0.93 5/2/17 12:15 LLmg/Kg dry 5/1/17SW-846 7196A5 W-06Hexavalent Chromium

130 4/26/17 21:00 ISmV 4/26/17SM2580 A1Oxidation/Reduction Potential

6.3 4/26/17 21:00 ISpH Units 4/26/17SW-846 9045C1pH @20.5°C

84.5 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-06

Field Sample #:  SP-3 (2-5)

Sample Matrix:  Soil

Sampled:  4/26/2017  12:00

[TOC_2]17D1259-06[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

0.53 0.29 5/2/17 22:37 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthene

0.73 0.29 5/2/17 22:37 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthylene

2.3 0.29 5/2/17 22:37 BGLmg/Kg dry 4/27/17SW-846 8270D1Anthracene

5.5 0.29 5/2/17 22:37 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)anthracene

4.5 0.29 5/2/17 22:37 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)pyrene

5.3 0.29 5/2/17 22:37 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(b)fluoranthene

2.7 0.29 5/2/17 22:37 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(g,h,i)perylene

1.8 0.29 5/2/17 22:37 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(k)fluoranthene

5.2 0.29 5/2/17 22:37 BGLmg/Kg dry 4/27/17SW-846 8270D1Chrysene

0.40 0.29 5/2/17 22:37 BGLmg/Kg dry 4/27/17SW-846 8270D1Dibenz(a,h)anthracene

11 1.4 5/3/17 12:29 BGLmg/Kg dry 4/27/17SW-846 8270D5Fluoranthene

0.91 0.29 5/2/17 22:37 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluorene

3.2 0.29 5/2/17 22:37 BGLmg/Kg dry 4/27/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.29 5/2/17 22:37 BGLmg/Kg dry 4/27/17SW-846 8270D12-Methylnaphthalene

0.44 0.29 5/2/17 22:37 BGLmg/Kg dry 4/27/17SW-846 8270D1Naphthalene

9.1 1.4 5/3/17 12:29 BGLmg/Kg dry 4/27/17SW-846 8270D5Phenanthrene

9.9 1.4 5/3/17 12:29 BGLmg/Kg dry 4/27/17SW-846 8270D5Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 65.0 5/2/17  22:3730-130

Nitrobenzene-d5 61.4 5/3/17  12:2930-130

2-Fluorobiphenyl 63.0 5/2/17  22:3730-130

2-Fluorobiphenyl 57.2 5/3/17  12:2930-130

p-Terphenyl-d14 70.3 5/2/17  22:3730-130

p-Terphenyl-d14 55.3 5/3/17  12:2930-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-06

Field Sample #:  SP-3 (2-5)

Sample Matrix:  Soil

Sampled:  4/26/2017  12:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

ND 7.8 5/3/17  1:59 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Selenium

ND 0.78 5/3/17  1:59 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Silver
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-06

Field Sample #:  SP-3 (2-5)

Sample Matrix:  Soil

Sampled:  4/26/2017  12:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 2.7 5/2/17 12:15 LLmg/Kg dry 5/1/17SW-846 7196A10 W-06Hexavalent Chromium

120 4/26/17 21:00 ISmV 4/26/17SM2580 A1Oxidation/Reduction Potential

7.0 4/26/17 21:00 ISpH Units 4/26/17SW-846 9045C1pH @20.3°C

58.9 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-07

Field Sample #:  SP-4 (0-1)

Sample Matrix:  Soil

Sampled:  4/26/2017  12:15

[TOC_2]17D1259-07[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.21 5/2/17 23:05 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthene

ND 0.21 5/2/17 23:05 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthylene

ND 0.21 5/2/17 23:05 BGLmg/Kg dry 4/27/17SW-846 8270D1Anthracene

0.58 0.21 5/2/17 23:05 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)anthracene

0.56 0.21 5/2/17 23:05 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)pyrene

0.68 0.21 5/2/17 23:05 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(b)fluoranthene

0.37 0.21 5/2/17 23:05 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(g,h,i)perylene

0.27 0.21 5/2/17 23:05 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(k)fluoranthene

0.58 0.21 5/2/17 23:05 BGLmg/Kg dry 4/27/17SW-846 8270D1Chrysene

ND 0.21 5/2/17 23:05 BGLmg/Kg dry 4/27/17SW-846 8270D1Dibenz(a,h)anthracene

1.2 0.21 5/2/17 23:05 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluoranthene

ND 0.21 5/2/17 23:05 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluorene

0.41 0.21 5/2/17 23:05 BGLmg/Kg dry 4/27/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.21 5/2/17 23:05 BGLmg/Kg dry 4/27/17SW-846 8270D12-Methylnaphthalene

ND 0.21 5/2/17 23:05 BGLmg/Kg dry 4/27/17SW-846 8270D1Naphthalene

0.83 0.21 5/2/17 23:05 BGLmg/Kg dry 4/27/17SW-846 8270D1Phenanthrene

1.3 0.21 5/2/17 23:05 BGLmg/Kg dry 4/27/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 55.3 5/2/17  23:0530-130

2-Fluorobiphenyl 54.4 5/2/17  23:0530-130

p-Terphenyl-d14 66.8 5/2/17  23:0530-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-07

Field Sample #:  SP-4 (0-1)

Sample Matrix:  Soil

Sampled:  4/26/2017  12:15

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

ND 5.7 5/3/17  2:20 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Selenium

ND 0.57 5/3/17  2:20 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Silver
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-07

Field Sample #:  SP-4 (0-1)

Sample Matrix:  Soil

Sampled:  4/26/2017  12:15

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 0.93 5/2/17 12:15 LLmg/Kg dry 5/1/17SW-846 7196A5 W-06Hexavalent Chromium

120 4/26/17 21:00 ISmV 4/26/17SM2580 A1Oxidation/Reduction Potential

7.3 4/26/17 21:00 ISpH Units 4/26/17SW-846 9045C1pH @20.8°C

82.9 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-08

Field Sample #:  SP-4 (2-5)

Sample Matrix:  Soil

Sampled:  4/26/2017  12:20

[TOC_2]17D1259-08[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.21 5/2/17 23:34 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthene

ND 0.21 5/2/17 23:34 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthylene

ND 0.21 5/2/17 23:34 BGLmg/Kg dry 4/27/17SW-846 8270D1Anthracene

0.81 0.21 5/2/17 23:34 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)anthracene

0.86 0.21 5/2/17 23:34 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)pyrene

1.0 0.21 5/2/17 23:34 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(b)fluoranthene

0.59 0.21 5/2/17 23:34 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(g,h,i)perylene

0.40 0.21 5/2/17 23:34 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(k)fluoranthene

0.82 0.21 5/2/17 23:34 BGLmg/Kg dry 4/27/17SW-846 8270D1Chrysene

ND 0.21 5/2/17 23:34 BGLmg/Kg dry 4/27/17SW-846 8270D1Dibenz(a,h)anthracene

1.5 0.21 5/2/17 23:34 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluoranthene

ND 0.21 5/2/17 23:34 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluorene

0.69 0.21 5/2/17 23:34 BGLmg/Kg dry 4/27/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.21 5/2/17 23:34 BGLmg/Kg dry 4/27/17SW-846 8270D12-Methylnaphthalene

ND 0.21 5/2/17 23:34 BGLmg/Kg dry 4/27/17SW-846 8270D1Naphthalene

0.99 0.21 5/2/17 23:34 BGLmg/Kg dry 4/27/17SW-846 8270D1Phenanthrene

1.8 0.21 5/2/17 23:34 BGLmg/Kg dry 4/27/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 69.2 5/2/17  23:3430-130

2-Fluorobiphenyl 70.0 5/2/17  23:3430-130

p-Terphenyl-d14 88.8 5/2/17  23:3430-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-08

Field Sample #:  SP-4 (2-5)

Sample Matrix:  Soil

Sampled:  4/26/2017  12:20

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

ND 6.1 5/3/17  2:25 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Selenium

5.7 0.61 5/3/17  2:25 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Silver
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-08

Field Sample #:  SP-4 (2-5)

Sample Matrix:  Soil

Sampled:  4/26/2017  12:20

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 0.97 5/2/17 12:15 LLmg/Kg dry 5/1/17SW-846 7196A5 W-06Hexavalent Chromium

160 4/26/17 21:00 ISmV 4/26/17SM2580 A1Oxidation/Reduction Potential

7.1 4/26/17 21:00 ISpH Units 4/26/17SW-846 9045C1pH @20.6°C

81.6 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-09

Field Sample #:  Comp-1

Sample Matrix:  Soil

Sampled:  4/26/2017  12:30

[TOC_2]17D1259-09[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.11 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Acetone

ND 0.0011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1tert-Amyl Methyl Ether (TAME)

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Benzene

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Bromobenzene

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Bromochloromethane

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Bromodichloromethane

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Bromoform

ND 0.011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Bromomethane

ND 0.045 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C12-Butanone (MEK)

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1n-Butylbenzene

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1sec-Butylbenzene

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1tert-Butylbenzene

ND 0.0011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1tert-Butyl Ethyl Ether (TBEE)

ND 0.0068 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Carbon Disulfide

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Carbon Tetrachloride

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Chlorobenzene

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Chlorodibromomethane

ND 0.011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Chloroethane

ND 0.0045 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Chloroform

ND 0.011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Chloromethane

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C12-Chlorotoluene

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C14-Chlorotoluene

ND 0.0045 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,2-Dibromo-3-chloropropane (DBCP)

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,2-Dibromoethane (EDB)

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Dibromomethane

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,2-Dichlorobenzene

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,3-Dichlorobenzene

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,4-Dichlorobenzene

ND 0.011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Dichlorodifluoromethane (Freon 12)

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,1-Dichloroethane

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,2-Dichloroethane

ND 0.0045 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,1-Dichloroethylene

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1cis-1,2-Dichloroethylene

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1trans-1,2-Dichloroethylene

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,2-Dichloropropane

ND 0.0011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,3-Dichloropropane

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C12,2-Dichloropropane

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,1-Dichloropropene

ND 0.0011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1cis-1,3-Dichloropropene

ND 0.0011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1trans-1,3-Dichloropropene

ND 0.011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Diethyl Ether

ND 0.0011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Diisopropyl Ether (DIPE)

ND 0.23 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1 V-161,4-Dioxane

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Ethylbenzene
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Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-09

Field Sample #:  Comp-1

Sample Matrix:  Soil

Sampled:  4/26/2017  12:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Hexachlorobutadiene

ND 0.023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C12-Hexanone (MBK)

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Isopropylbenzene (Cumene)

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1p-Isopropyltoluene (p-Cymene)

ND 0.0045 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Methyl tert-Butyl Ether (MTBE)

ND 0.011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Methylene Chloride

ND 0.023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C14-Methyl-2-pentanone (MIBK)

ND 0.011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Naphthalene

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1n-Propylbenzene

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Styrene

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,1,1,2-Tetrachloroethane

ND 0.0011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,1,2,2-Tetrachloroethane

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Tetrachloroethylene

ND 0.011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Tetrahydrofuran

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Toluene

ND 0.011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,2,3-Trichlorobenzene

ND 0.011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,2,4-Trichlorobenzene

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,1,1-Trichloroethane

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,1,2-Trichloroethane

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Trichloroethylene

ND 0.011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Trichlorofluoromethane (Freon 11)

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,2,3-Trichloropropane

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,2,4-Trimethylbenzene

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C11,3,5-Trimethylbenzene

ND 0.011 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1Vinyl Chloride

ND 0.0045 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1m+p Xylene

ND 0.0023 4/28/17  8:06 MFFmg/Kg dry 4/27/17SW-846 8260C1o-Xylene

Surrogates % Recovery Recovery Limits Flag/Qual

1,2-Dichloroethane-d4 106 4/28/17   8:0670-130

Toluene-d8 98.2 4/28/17   8:0670-130

4-Bromofluorobenzene 91.9 4/28/17   8:0670-130
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Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-09

Field Sample #:  Comp-1

Sample Matrix:  Soil

Sampled:  4/26/2017  12:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.20 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthene

ND 0.20 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthylene

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Acetophenone

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1 L-04, V-05Aniline

ND 0.20 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Anthracene

0.33 0.20 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)anthracene

0.38 0.20 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)pyrene

0.51 0.20 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(b)fluoranthene

0.24 0.20 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(g,h,i)perylene

0.21 0.20 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(k)fluoranthene

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Bis(2-chloroethoxy)methane

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Bis(2-chloroethyl)ether

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Bis(2-chloroisopropyl)ether

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Bis(2-Ethylhexyl)phthalate

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D14-Bromophenylphenylether

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Butylbenzylphthalate

ND 0.77 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D14-Chloroaniline

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D12-Chloronaphthalene

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D12-Chlorophenol

0.38 0.20 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Chrysene

ND 0.20 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Dibenz(a,h)anthracene

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Dibenzofuran

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Di-n-butylphthalate

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D11,2-Dichlorobenzene

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D11,3-Dichlorobenzene

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D11,4-Dichlorobenzene

ND 0.20 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D13,3-Dichlorobenzidine

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D12,4-Dichlorophenol

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Diethylphthalate

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D12,4-Dimethylphenol

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Dimethylphthalate

ND 0.77 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1 V-052,4-Dinitrophenol

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D12,4-Dinitrotoluene

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D12,6-Dinitrotoluene

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Di-n-octylphthalate

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D11,2-Diphenylhydrazine (as Azobenzene)

0.63 0.20 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluoranthene

ND 0.20 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluorene

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Hexachlorobenzene

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1 V-20Hexachlorobutadiene

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Hexachloroethane

0.25 0.20 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Isophorone

ND 0.20 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D12-Methylnaphthalene
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Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-09

Field Sample #:  Comp-1

Sample Matrix:  Soil

Sampled:  4/26/2017  12:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D12-Methylphenol

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D13/4-Methylphenol

ND 0.20 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Naphthalene

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Nitrobenzene

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D12-Nitrophenol

ND 0.77 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D14-Nitrophenol

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1 V-05Pentachlorophenol

0.52 0.20 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Phenanthrene

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Phenol

0.64 0.20 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D1Pyrene

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D11,2,4-Trichlorobenzene

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D12,4,5-Trichlorophenol

ND 0.39 5/3/17  9:50 BGLmg/Kg dry 4/27/17SW-846 8270D12,4,6-Trichlorophenol

Surrogates % Recovery Recovery Limits Flag/Qual

2-Fluorophenol 58.6 5/3/17   9:5030-130

Phenol-d6 62.6 5/3/17   9:5030-130

Nitrobenzene-d5 66.7 5/3/17   9:5030-130

2-Fluorobiphenyl 66.8 5/3/17   9:5030-130

2,4,6-Tribromophenol 72.6 5/3/17   9:5030-130

p-Terphenyl-d14 66.2 5/3/17   9:5030-130
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Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-09

Field Sample #:  Comp-1

Sample Matrix:  Soil

Sampled:  4/26/2017  12:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Sample Flags: O-32 Polychlorinated Biphenyls By GC/ECD

ND 0.12 5/1/17 10:46 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1016 [1]

ND 0.12 5/1/17 10:46 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1221 [1]

ND 0.12 5/1/17 10:46 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1232 [1]

ND 0.12 5/1/17 10:46 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1242 [1]

ND 0.12 5/1/17 10:46 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1248 [1]

ND 0.12 5/1/17 10:46 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1254 [1]

ND 0.12 5/1/17 10:46 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1260 [1]

ND 0.12 5/1/17 10:46 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1262 [1]

ND 0.12 5/1/17 10:46 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1268 [1]

Surrogates % Recovery Recovery Limits Flag/Qual

Decachlorobiphenyl [1] 102 5/1/17  10:4630-150

Decachlorobiphenyl [2] 104 5/1/17  10:4630-150

Tetrachloro-m-xylene [1] 102 5/1/17  10:4630-150

Tetrachloro-m-xylene [2] 102 5/1/17  10:4630-150
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Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-09

Field Sample #:  Comp-1

Sample Matrix:  Soil

Sampled:  4/26/2017  12:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Petroleum Hydrocarbons Analyses

130 9.7 4/29/17  9:50 PJGmg/Kg dry 4/27/17SW-846 8100 Modified1TPH (C9-C36)

Surrogates % Recovery Recovery Limits Flag/Qual

o-Terphenyl 62.6 4/29/17   9:5040-140
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Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-09

Field Sample #:  Comp-1

Sample Matrix:  Soil

Sampled:  4/26/2017  12:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

16 2.8 5/3/17  2:31 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Arsenic

98 2.8 5/3/17  2:31 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Barium

1.3 0.28 5/3/17  2:31 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Cadmium

36 0.55 5/3/17  2:31 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Chromium

860 0.83 5/3/17  2:31 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Lead

0.46 0.028 5/1/17 15:34 TJKmg/Kg dry 5/1/17SW-846 7471B1Mercury

ND 5.5 5/3/17  2:31 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Selenium

3.3 0.55 5/3/17  2:31 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Silver
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Date Received:  4/26/2017

Work Order:   17D1259Sample Description:Project Location:  13 Wallis St.

Sample ID:  17D1259-09

Field Sample #:  Comp-1

Sample Matrix:  Soil

Sampled:  4/26/2017  12:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

Absent 4/28/17 15:00 DCFpresent/absent 4/28/17SW-846 10301Ignitability

7.0 4/26/17 21:00 ISpH Units 4/26/17SW-846 9045C1pH @20.7°C

ND 4.0 5/2/17 10:05 LLmg/Kg 5/1/17SW-846 90141Reactive Cyanide

ND 20 5/2/17  9:35 LLmg/Kg 5/1/17SW-846 9030A1Reactive Sulfide

42 2.0 5/2/17 10:15 ECµmhos/cm 5/2/17SM21-22 2510B 

Modified

1Specific conductance

86.1 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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Sample Extraction Data

Prep Method: % Solids-SM 2540G

Lab Number [Field ID] Batch Date

B175514 04/27/1717D1259-01 [SP-1 (0-1)]

B175514 04/27/1717D1259-02 [SP-1 (2-5)]

B175514 04/27/1717D1259-03 [SP-2 (0-1)]

B175514 04/27/1717D1259-04 [SP-2 (2-5)]

B175514 04/27/1717D1259-05 [SP-3 (0-1)]

B175514 04/27/1717D1259-06 [SP-3 (2-5)]

B175514 04/27/1717D1259-07 [SP-4 (0-1)]

B175514 04/27/1717D1259-08 [SP-4 (2-5)]

B175514 04/27/1717D1259-09 [Comp-1]

SM21-22 2510B Modified

Lab Number [Field ID] Batch DateInitial [g]

B175829 05/02/171.0017D1259-09 [Comp-1]

SM2580 A

Lab Number [Field ID] Batch DateInitial [g]

B175444 04/26/1720.017D1259-01 [SP-1 (0-1)]

B175444 04/26/1720.017D1259-02 [SP-1 (2-5)]

B175444 04/26/1720.017D1259-03 [SP-2 (0-1)]

B175444 04/26/1720.017D1259-04 [SP-2 (2-5)]

B175444 04/26/1720.017D1259-05 [SP-3 (0-1)]

B175444 04/26/1720.017D1259-06 [SP-3 (2-5)]

B175444 04/26/1720.017D1259-07 [SP-4 (0-1)]

B175444 04/26/1720.017D1259-08 [SP-4 (2-5)]

SW-846 1030

Lab Number [Field ID] Batch DateInitial [g]

B175669 04/28/1750.017D1259-09 [Comp-1]

Prep Method: SW-846 3050B-SW-846 6010C-D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175645 04/28/171.06 50.017D1259-01 [SP-1 (0-1)]

B175645 04/28/171.01 50.017D1259-02 [SP-1 (2-5)]

B175645 04/28/171.05 50.017D1259-03 [SP-2 (0-1)]

B175645 04/28/171.04 50.017D1259-04 [SP-2 (2-5)]

B175645 04/28/171.51 50.017D1259-05 [SP-3 (0-1)]

B175645 04/28/171.09 50.017D1259-06 [SP-3 (2-5)]

B175645 04/28/171.05 50.017D1259-07 [SP-4 (0-1)]

B175645 04/28/171.01 50.017D1259-08 [SP-4 (2-5)]

B175645 04/28/171.05 50.017D1259-09 [Comp-1]

SW-846 7196A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175749 05/01/172.59 10017D1259-01 [SP-1 (0-1)]

[TOC_1]Sample Preparation Information[TOC]
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Sample Extraction Data

SW-846 7196A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175749 05/01/172.50 10017D1259-02 [SP-1 (2-5)]

B175749 05/01/172.60 10017D1259-03 [SP-2 (0-1)]

B175749 05/01/172.51 10017D1259-04 [SP-2 (2-5)]

B175749 05/01/172.55 10017D1259-05 [SP-3 (0-1)]

B175749 05/01/172.56 10017D1259-06 [SP-3 (2-5)]

B175749 05/01/172.58 10017D1259-07 [SP-4 (0-1)]

B175749 05/01/172.52 10017D1259-08 [SP-4 (2-5)]

Prep Method: SW-846 7471-SW-846 7471B

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175731 05/01/170.620 50.017D1259-09 [Comp-1]

Prep Method: SW-846 3546-SW-846 8082A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175466 04/27/1710.0 10.017D1259-09 [Comp-1]

Prep Method: SW-846 3546-SW-846 8100 Modified

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175469 04/27/1730.0 1.0017D1259-09 [Comp-1]

Prep Method: SW-846 5035-SW-846 8260C

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175532 04/27/175.15 10.017D1259-09 [Comp-1]

Prep Method: SW-846 3546-SW-846 8270D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175467 04/27/1730.0 1.0017D1259-01 [SP-1 (0-1)]

B175467 04/27/1730.0 1.0017D1259-02 [SP-1 (2-5)]

B175467 04/27/1730.0 1.0017D1259-02RE1 [SP-1 (2-5)]

B175467 04/27/1730.0 1.0017D1259-03 [SP-2 (0-1)]

B175467 04/27/1730.0 1.0017D1259-04 [SP-2 (2-5)]

B175467 04/27/1730.0 1.0017D1259-05 [SP-3 (0-1)]

B175467 04/27/1730.0 1.0017D1259-06 [SP-3 (2-5)]

B175467 04/27/1730.0 1.0017D1259-06RE1 [SP-3 (2-5)]

B175467 04/27/1730.0 1.0017D1259-07 [SP-4 (0-1)]

B175467 04/27/1730.0 1.0017D1259-08 [SP-4 (2-5)]

B175467 04/27/1730.0 1.0017D1259-09 [Comp-1]

SW-846 9014

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175788 05/01/1725.2 25017D1259-09 [Comp-1]
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Sample Extraction Data

SW-846 9030A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175808 05/01/1725.2 25017D1259-09 [Comp-1]

SW-846 9045C

Lab Number [Field ID] Batch DateInitial [g]

B175443 04/26/1720.017D1259-01 [SP-1 (0-1)]

B175443 04/26/1720.017D1259-02 [SP-1 (2-5)]

B175443 04/26/1720.017D1259-03 [SP-2 (0-1)]

B175443 04/26/1720.017D1259-04 [SP-2 (2-5)]

B175443 04/26/1720.017D1259-05 [SP-3 (0-1)]

B175443 04/26/1720.017D1259-06 [SP-3 (2-5)]

B175443 04/26/1720.017D1259-07 [SP-4 (0-1)]

B175443 04/26/1720.017D1259-08 [SP-4 (2-5)]

B175443 04/26/1720.017D1259-09 [Comp-1]
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

[TOC_2]Volatile Organic Compounds by GC/MS[TOC]

Batch B175532 - SW-846 5035
[TOC_3]B175532[TOC]

Blank (B175532-BLK1) Prepared: 04/27/17  Analyzed: 04/28/17 

Acetone mg/Kg wet0.10ND

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010ND

Benzene mg/Kg wet0.0020ND

Bromobenzene mg/Kg wet0.0020ND

Bromochloromethane mg/Kg wet0.0020ND

Bromodichloromethane mg/Kg wet0.0020ND

Bromoform mg/Kg wet0.0020ND

Bromomethane mg/Kg wet0.010ND

2-Butanone (MEK) mg/Kg wet0.040ND

n-Butylbenzene mg/Kg wet0.0020ND

sec-Butylbenzene mg/Kg wet0.0020ND

tert-Butylbenzene mg/Kg wet0.0020ND

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010ND

Carbon Disulfide mg/Kg wet0.0060ND

Carbon Tetrachloride mg/Kg wet0.0020ND

Chlorobenzene mg/Kg wet0.0020ND

Chlorodibromomethane mg/Kg wet0.0010ND

Chloroethane mg/Kg wet0.010ND

Chloroform mg/Kg wet0.0040ND

Chloromethane mg/Kg wet0.010ND

2-Chlorotoluene mg/Kg wet0.0020ND

4-Chlorotoluene mg/Kg wet0.0020ND

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0020ND

1,2-Dibromoethane (EDB) mg/Kg wet0.0010ND

Dibromomethane mg/Kg wet0.0020ND

1,2-Dichlorobenzene mg/Kg wet0.0020ND

1,3-Dichlorobenzene mg/Kg wet0.0020ND

1,4-Dichlorobenzene mg/Kg wet0.0020ND

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.010ND

1,1-Dichloroethane mg/Kg wet0.0020ND

1,2-Dichloroethane mg/Kg wet0.0020ND

1,1-Dichloroethylene mg/Kg wet0.0040ND

cis-1,2-Dichloroethylene mg/Kg wet0.0020ND

trans-1,2-Dichloroethylene mg/Kg wet0.0020ND

1,2-Dichloropropane mg/Kg wet0.0020ND

1,3-Dichloropropane mg/Kg wet0.0010ND

2,2-Dichloropropane mg/Kg wet0.0020ND

1,1-Dichloropropene mg/Kg wet0.0020ND

cis-1,3-Dichloropropene mg/Kg wet0.0010ND

trans-1,3-Dichloropropene mg/Kg wet0.0010ND

Diethyl Ether mg/Kg wet0.010ND

Diisopropyl Ether (DIPE) mg/Kg wet0.0010ND

1,4-Dioxane mg/Kg wet0.10 V-16ND

Ethylbenzene mg/Kg wet0.0020ND

Hexachlorobutadiene mg/Kg wet0.0020ND

2-Hexanone (MBK) mg/Kg wet0.020ND

Isopropylbenzene (Cumene) mg/Kg wet0.0020ND

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020ND

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040ND

Methylene Chloride mg/Kg wet0.010ND

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020ND

Naphthalene mg/Kg wet0.0040ND

[TOC_1]QC Data[TOC]
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175532 - SW-846 5035

Blank (B175532-BLK1) Prepared: 04/27/17  Analyzed: 04/28/17 

n-Propylbenzene mg/Kg wet0.0020ND

Styrene mg/Kg wet0.0020ND

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020ND

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010ND

Tetrachloroethylene mg/Kg wet0.0020ND

Tetrahydrofuran mg/Kg wet0.010ND

Toluene mg/Kg wet0.0020ND

1,2,3-Trichlorobenzene mg/Kg wet0.0020ND

1,2,4-Trichlorobenzene mg/Kg wet0.0020ND

1,1,1-Trichloroethane mg/Kg wet0.0020ND

1,1,2-Trichloroethane mg/Kg wet0.0020ND

Trichloroethylene mg/Kg wet0.0020ND

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010ND

1,2,3-Trichloropropane mg/Kg wet0.0020ND

1,2,4-Trimethylbenzene mg/Kg wet0.0020ND

1,3,5-Trimethylbenzene mg/Kg wet0.0020ND

Vinyl Chloride mg/Kg wet0.010ND

m+p Xylene mg/Kg wet0.0040ND

o-Xylene mg/Kg wet0.0020ND

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1060.0529

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 97.40.0487

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 93.20.0466

LCS (B175532-BS1) Prepared: 04/27/17  Analyzed: 04/28/17 

Acetone mg/Kg wet0.10 0.200 40-16073.0 �0.146

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010 0.0200 70-13086.20.0172

Benzene mg/Kg wet0.0020 0.0200 70-13097.40.0195

Bromobenzene mg/Kg wet0.0020 0.0200 70-1301040.0207

Bromochloromethane mg/Kg wet0.0020 0.0200 70-1301170.0233

Bromodichloromethane mg/Kg wet0.0020 0.0200 70-1301110.0223

Bromoform mg/Kg wet0.0020 0.0200 70-1301170.0235

Bromomethane mg/Kg wet0.010 0.0200 L-1440-16063.6 �0.0127

2-Butanone (MEK) mg/Kg wet0.040 0.200 40-16079.0 �0.158

n-Butylbenzene mg/Kg wet0.0020 0.0200 70-1301110.0222

sec-Butylbenzene mg/Kg wet0.0020 0.0200 70-1301060.0212

tert-Butylbenzene mg/Kg wet0.0020 0.0200 70-1301020.0203

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010 0.0200 70-13086.20.0172

Carbon Disulfide mg/Kg wet0.0060 0.0200 70-1301190.0239

Carbon Tetrachloride mg/Kg wet0.0020 0.0200 70-1301150.0229

Chlorobenzene mg/Kg wet0.0020 0.0200 70-1301010.0203

Chlorodibromomethane mg/Kg wet0.0010 0.0200 70-1301100.0220

Chloroethane mg/Kg wet0.010 0.0200 70-13083.90.0168

Chloroform mg/Kg wet0.0040 0.0200 70-1301060.0212

Chloromethane mg/Kg wet0.010 0.0200 40-16074.6 �0.0149

2-Chlorotoluene mg/Kg wet0.0020 0.0200 70-1301070.0213

4-Chlorotoluene mg/Kg wet0.0020 0.0200 70-1301100.0220

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0020 0.0200 70-13093.90.0188

1,2-Dibromoethane (EDB) mg/Kg wet0.0010 0.0200 70-1301030.0206

Dibromomethane mg/Kg wet0.0020 0.0200 70-1301040.0208

1,2-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301110.0222

1,3-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301130.0227

1,4-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301030.0206
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175532 - SW-846 5035

LCS (B175532-BS1) Prepared: 04/27/17  Analyzed: 04/28/17 

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.010 0.0200 V-2040-16074.3 �0.0149

1,1-Dichloroethane mg/Kg wet0.0020 0.0200 70-1301100.0220

1,2-Dichloroethane mg/Kg wet0.0020 0.0200 V-2070-1301190.0238

1,1-Dichloroethylene mg/Kg wet0.0040 0.0200 70-1301100.0220

cis-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 70-1301050.0210

trans-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 70-1301030.0205

1,2-Dichloropropane mg/Kg wet0.0020 0.0200 70-1301020.0205

1,3-Dichloropropane mg/Kg wet0.0010 0.0200 70-13095.20.0190

2,2-Dichloropropane mg/Kg wet0.0020 0.0200 70-1301020.0205

1,1-Dichloropropene mg/Kg wet0.0020 0.0200 70-1301020.0205

cis-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 70-13095.50.0191

trans-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 70-13094.50.0189

Diethyl Ether mg/Kg wet0.010 0.0200 70-13090.70.0181

Diisopropyl Ether (DIPE) mg/Kg wet0.0010 0.0200 70-13096.00.0192

1,4-Dioxane mg/Kg wet0.10 0.200 V-16, V-2040-16090.6 �0.181

Ethylbenzene mg/Kg wet0.0020 0.0200 70-1301070.0215

Hexachlorobutadiene mg/Kg wet0.0020 0.0200 70-1301260.0251

2-Hexanone (MBK) mg/Kg wet0.020 0.200 40-16083.3 �0.167

Isopropylbenzene (Cumene) mg/Kg wet0.0020 0.0200 70-1301140.0228

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020 0.0200 70-1301080.0215

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040 0.0200 70-13081.80.0164

Methylene Chloride mg/Kg wet0.010 0.0200 70-1301060.0212

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020 0.200 40-16093.5 �0.187

Naphthalene mg/Kg wet0.0040 0.0200 70-13083.30.0167

n-Propylbenzene mg/Kg wet0.0020 0.0200 70-1301090.0217

Styrene mg/Kg wet0.0020 0.0200 70-1301030.0206

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020 0.0200 70-1301070.0213

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010 0.0200 70-1301110.0222

Tetrachloroethylene mg/Kg wet0.0020 0.0200 70-1301230.0245

Tetrahydrofuran mg/Kg wet0.010 0.0200 70-13091.80.0184

Toluene mg/Kg wet0.0020 0.0200 70-13099.60.0199

1,2,3-Trichlorobenzene mg/Kg wet0.0020 0.0200 70-13097.00.0194

1,2,4-Trichlorobenzene mg/Kg wet0.0020 0.0200 70-13094.70.0189

1,1,1-Trichloroethane mg/Kg wet0.0020 0.0200 70-1301120.0224

1,1,2-Trichloroethane mg/Kg wet0.0020 0.0200 70-13098.80.0198

Trichloroethylene mg/Kg wet0.0020 0.0200 70-1301040.0209

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010 0.0200 70-13096.60.0193

1,2,3-Trichloropropane mg/Kg wet0.0020 0.0200 70-13095.50.0191

1,2,4-Trimethylbenzene mg/Kg wet0.0020 0.0200 70-1301010.0202

1,3,5-Trimethylbenzene mg/Kg wet0.0020 0.0200 70-1301110.0222

Vinyl Chloride mg/Kg wet0.010 0.0200 70-13078.90.0158

m+p Xylene mg/Kg wet0.0040 0.0400 70-1301060.0422

o-Xylene mg/Kg wet0.0020 0.0200 70-1301040.0207

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1030.0516

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 97.30.0486

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 1000.0501
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175532 - SW-846 5035

LCS Dup (B175532-BSD1) Prepared: 04/27/17  Analyzed: 04/28/17 

Acetone mg/Kg wet0.10 0.200 2040-16079.2 8.06 �0.158

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010 0.0200 2070-13088.1 2.180.0176

Benzene mg/Kg wet0.0020 0.0200 2070-13098.9 1.530.0198

Bromobenzene mg/Kg wet0.0020 0.0200 2070-130106 2.200.0212

Bromochloromethane mg/Kg wet0.0020 0.0200 2070-130119 2.120.0238

Bromodichloromethane mg/Kg wet0.0020 0.0200 2070-130118 5.500.0235

Bromoform mg/Kg wet0.0020 0.0200 2070-130122 3.930.0244

Bromomethane mg/Kg wet0.010 0.0200 20 L-1440-16067.7 6.25 �0.0135

2-Butanone (MEK) mg/Kg wet0.040 0.200 2040-16080.2 1.57 �0.160

n-Butylbenzene mg/Kg wet0.0020 0.0200 2070-130115 3.190.0229

sec-Butylbenzene mg/Kg wet0.0020 0.0200 2070-130110 3.980.0220

tert-Butylbenzene mg/Kg wet0.0020 0.0200 2070-130109 7.400.0219

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010 0.0200 2070-13088.3 2.410.0177

Carbon Disulfide mg/Kg wet0.0060 0.0200 2070-130123 2.970.0246

Carbon Tetrachloride mg/Kg wet0.0020 0.0200 2070-130118 2.750.0236

Chlorobenzene mg/Kg wet0.0020 0.0200 2070-130106 4.810.0213

Chlorodibromomethane mg/Kg wet0.0010 0.0200 2070-130117 6.330.0235

Chloroethane mg/Kg wet0.010 0.0200 2070-13085.0 1.300.0170

Chloroform mg/Kg wet0.0040 0.0200 2070-130109 2.510.0218

Chloromethane mg/Kg wet0.010 0.0200 2040-16077.6 3.94 �0.0155

2-Chlorotoluene mg/Kg wet0.0020 0.0200 2070-130111 3.950.0222

4-Chlorotoluene mg/Kg wet0.0020 0.0200 2070-130112 1.800.0224

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0020 0.0200 2070-13094.9 1.060.0190

1,2-Dibromoethane (EDB) mg/Kg wet0.0010 0.0200 2070-130111 7.490.0222

Dibromomethane mg/Kg wet0.0020 0.0200 2070-130114 9.800.0229

1,2-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130112 0.6290.0223

1,3-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130117 3.300.0234

1,4-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130107 3.240.0213

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.010 0.0200 20 V-2040-16076.7 3.18 �0.0153

1,1-Dichloroethane mg/Kg wet0.0020 0.0200 2070-130114 3.660.0228

1,2-Dichloroethane mg/Kg wet0.0020 0.0200 20 V-2070-130124 4.110.0248

1,1-Dichloroethylene mg/Kg wet0.0040 0.0200 2070-130112 1.710.0224

cis-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 2070-130108 2.720.0216

trans-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 2070-130109 6.130.0218

1,2-Dichloropropane mg/Kg wet0.0020 0.0200 2070-130105 2.800.0210

1,3-Dichloropropane mg/Kg wet0.0010 0.0200 2070-130103 8.160.0207

2,2-Dichloropropane mg/Kg wet0.0020 0.0200 2070-130106 3.360.0212

1,1-Dichloropropene mg/Kg wet0.0020 0.0200 2070-130107 4.490.0214

cis-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 2070-13096.5 1.040.0193

trans-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 2070-13098.7 4.350.0197

Diethyl Ether mg/Kg wet0.010 0.0200 2070-13090.2 0.5530.0180

Diisopropyl Ether (DIPE) mg/Kg wet0.0010 0.0200 2070-130100 4.180.0200

1,4-Dioxane mg/Kg wet0.10 0.200 20 V-16, V-2040-160109 18.8 �0.219

Ethylbenzene mg/Kg wet0.0020 0.0200 2070-130113 4.820.0225

Hexachlorobutadiene mg/Kg wet0.0020 0.0200 20 L-0770-130134 6.33*0.0267

2-Hexanone (MBK) mg/Kg wet0.020 0.200 2040-16089.8 7.49 �0.180

Isopropylbenzene (Cumene) mg/Kg wet0.0020 0.0200 2070-130119 4.380.0238

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020 0.0200 2070-130112 3.650.0223

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040 0.0200 2070-13083.3 1.820.0167

Methylene Chloride mg/Kg wet0.010 0.0200 2070-130110 3.710.0220

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020 0.200 2040-160101 7.57 �0.202

Naphthalene mg/Kg wet0.0040 0.0200 2070-13087.1 4.460.0174
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175532 - SW-846 5035

LCS Dup (B175532-BSD1) Prepared: 04/27/17  Analyzed: 04/28/17 

n-Propylbenzene mg/Kg wet0.0020 0.0200 2070-130113 3.790.0226

Styrene mg/Kg wet0.0020 0.0200 2070-130107 4.090.0215

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020 0.0200 2070-130110 2.870.0219

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010 0.0200 2070-130108 3.110.0216

Tetrachloroethylene mg/Kg wet0.0020 0.0200 2070-130127 3.440.0254

Tetrahydrofuran mg/Kg wet0.010 0.0200 2070-13089.8 2.200.0180

Toluene mg/Kg wet0.0020 0.0200 2070-130106 6.040.0212

1,2,3-Trichlorobenzene mg/Kg wet0.0020 0.0200 2070-13098.0 1.030.0196

1,2,4-Trichlorobenzene mg/Kg wet0.0020 0.0200 2070-13098.3 3.730.0197

1,1,1-Trichloroethane mg/Kg wet0.0020 0.0200 2070-130114 1.420.0227

1,1,2-Trichloroethane mg/Kg wet0.0020 0.0200 2070-130106 7.030.0212

Trichloroethylene mg/Kg wet0.0020 0.0200 2070-130114 8.700.0228

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010 0.0200 2070-130104 7.670.0209

1,2,3-Trichloropropane mg/Kg wet0.0020 0.0200 2070-13099.2 3.800.0198

1,2,4-Trimethylbenzene mg/Kg wet0.0020 0.0200 2070-130105 3.780.0210

1,3,5-Trimethylbenzene mg/Kg wet0.0020 0.0200 2070-130115 3.360.0230

Vinyl Chloride mg/Kg wet0.010 0.0200 2070-13080.1 1.510.0160

m+p Xylene mg/Kg wet0.0040 0.0400 2070-130108 2.530.0433

o-Xylene mg/Kg wet0.0020 0.0200 2070-130108 3.970.0216

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1030.0517

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 98.30.0492

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 99.00.0495
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

[TOC_2]Semivolatile Organic Compounds by GC/MS[TOC]

Batch B175467 - SW-846 3546
[TOC_3]B175467[TOC]

Blank (B175467-BLK1) Prepared: 04/27/17  Analyzed: 05/01/17 

Acenaphthene mg/Kg wet0.17ND

Acenaphthylene mg/Kg wet0.17ND

Acetophenone mg/Kg wet0.34ND

Aniline mg/Kg wet0.34 L-04ND

Anthracene mg/Kg wet0.17ND

Benzo(a)anthracene mg/Kg wet0.17ND

Benzo(a)pyrene mg/Kg wet0.17ND

Benzo(b)fluoranthene mg/Kg wet0.17ND

Benzo(g,h,i)perylene mg/Kg wet0.17ND

Benzo(k)fluoranthene mg/Kg wet0.17ND

Bis(2-chloroethoxy)methane mg/Kg wet0.34ND

Bis(2-chloroethyl)ether mg/Kg wet0.34ND

Bis(2-chloroisopropyl)ether mg/Kg wet0.34ND

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34ND

4-Bromophenylphenylether mg/Kg wet0.34ND

Butylbenzylphthalate mg/Kg wet0.34ND

4-Chloroaniline mg/Kg wet0.66ND

2-Chloronaphthalene mg/Kg wet0.34ND

2-Chlorophenol mg/Kg wet0.34ND

Chrysene mg/Kg wet0.17ND

Dibenz(a,h)anthracene mg/Kg wet0.17ND

Dibenzofuran mg/Kg wet0.34ND

Di-n-butylphthalate mg/Kg wet0.34ND

1,2-Dichlorobenzene mg/Kg wet0.34ND

1,3-Dichlorobenzene mg/Kg wet0.34ND

1,4-Dichlorobenzene mg/Kg wet0.34ND

3,3-Dichlorobenzidine mg/Kg wet0.17ND

2,4-Dichlorophenol mg/Kg wet0.34ND

Diethylphthalate mg/Kg wet0.34ND

2,4-Dimethylphenol mg/Kg wet0.34ND

Dimethylphthalate mg/Kg wet0.34ND

2,4-Dinitrophenol mg/Kg wet0.66 V-05ND

2,4-Dinitrotoluene mg/Kg wet0.34ND

2,6-Dinitrotoluene mg/Kg wet0.34ND

Di-n-octylphthalate mg/Kg wet0.34ND

1,2-Diphenylhydrazine (as Azobenzene) mg/Kg wet0.34ND

Fluoranthene mg/Kg wet0.17ND

Fluorene mg/Kg wet0.17ND

Hexachlorobenzene mg/Kg wet0.34ND

Hexachlorobutadiene mg/Kg wet0.34 V-20ND

Hexachloroethane mg/Kg wet0.34ND

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17ND

Isophorone mg/Kg wet0.34ND

2-Methylnaphthalene mg/Kg wet0.17ND

2-Methylphenol mg/Kg wet0.34ND

3/4-Methylphenol mg/Kg wet0.34ND

Naphthalene mg/Kg wet0.17ND

Nitrobenzene mg/Kg wet0.34ND

2-Nitrophenol mg/Kg wet0.34ND

4-Nitrophenol mg/Kg wet0.66ND

Pentachlorophenol mg/Kg wet0.34 V-05ND

Phenanthrene mg/Kg wet0.17ND
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175467 - SW-846 3546

Blank (B175467-BLK1) Prepared: 04/27/17  Analyzed: 05/01/17 

Phenol mg/Kg wet0.34ND

Pyrene mg/Kg wet0.17ND

1,2,4-Trichlorobenzene mg/Kg wet0.34ND

2,4,5-Trichlorophenol mg/Kg wet0.34ND

2,4,6-Trichlorophenol mg/Kg wet0.34ND

mg/Kg wet 6.73 30-130Surrogate: 2-Fluorophenol 59.44.00

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 61.34.09

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 64.12.14

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 67.12.24

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 83.05.53

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 79.72.66

LCS (B175467-BS1) Prepared: 04/27/17  Analyzed: 05/01/17 

Acenaphthene mg/Kg wet0.17 1.67 40-14058.10.968

Acenaphthylene mg/Kg wet0.17 1.67 40-14056.70.945

Acetophenone mg/Kg wet0.34 1.67 40-14062.71.04

Aniline mg/Kg wet0.34 1.67 L-0440-14037.8 *0.629

Anthracene mg/Kg wet0.17 1.67 40-14061.11.02

Benzo(a)anthracene mg/Kg wet0.17 1.67 40-14064.91.08

Benzo(a)pyrene mg/Kg wet0.17 1.67 40-14066.51.11

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 40-14063.61.06

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 40-14061.81.03

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 40-14062.51.04

Bis(2-chloroethoxy)methane mg/Kg wet0.34 1.67 40-14057.30.955

Bis(2-chloroethyl)ether mg/Kg wet0.34 1.67 40-14055.30.921

Bis(2-chloroisopropyl)ether mg/Kg wet0.34 1.67 40-14061.51.02

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34 1.67 40-14061.81.03

4-Bromophenylphenylether mg/Kg wet0.34 1.67 40-14071.31.19

Butylbenzylphthalate mg/Kg wet0.34 1.67 40-14064.71.08

4-Chloroaniline mg/Kg wet0.66 1.67 15-14040.8 �0.680

2-Chloronaphthalene mg/Kg wet0.34 1.67 40-14057.30.954

2-Chlorophenol mg/Kg wet0.34 1.67 30-13059.10.985

Chrysene mg/Kg wet0.17 1.67 40-14058.00.967

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 40-14065.11.08

Dibenzofuran mg/Kg wet0.34 1.67 40-14067.11.12

Di-n-butylphthalate mg/Kg wet0.34 1.67 40-14059.20.987

1,2-Dichlorobenzene mg/Kg wet0.34 1.67 40-14056.60.944

1,3-Dichlorobenzene mg/Kg wet0.34 1.67 40-14055.10.918

1,4-Dichlorobenzene mg/Kg wet0.34 1.67 40-14056.20.937

3,3-Dichlorobenzidine mg/Kg wet0.17 1.67 40-14050.60.844

2,4-Dichlorophenol mg/Kg wet0.34 1.67 30-13068.71.15

Diethylphthalate mg/Kg wet0.34 1.67 40-14065.91.10

2,4-Dimethylphenol mg/Kg wet0.34 1.67 30-13061.41.02

Dimethylphthalate mg/Kg wet0.34 1.67 40-14067.81.13

2,4-Dinitrophenol mg/Kg wet0.66 1.67 V-0515-14036.7 �0.612

2,4-Dinitrotoluene mg/Kg wet0.34 1.67 40-14068.81.15

2,6-Dinitrotoluene mg/Kg wet0.34 1.67 40-14070.81.18

Di-n-octylphthalate mg/Kg wet0.34 1.67 40-14060.21.00

1,2-Diphenylhydrazine (as Azobenzene) mg/Kg wet0.34 1.67 40-14060.71.01

Fluoranthene mg/Kg wet0.17 1.67 40-14061.61.03

Fluorene mg/Kg wet0.17 1.67 40-14062.51.04

Hexachlorobenzene mg/Kg wet0.34 1.67 40-14071.91.20
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175467 - SW-846 3546

LCS (B175467-BS1) Prepared: 04/27/17  Analyzed: 05/01/17 

Hexachlorobutadiene mg/Kg wet0.34 1.67 V-2040-14080.91.35

Hexachloroethane mg/Kg wet0.34 1.67 40-14059.00.983

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 40-14065.51.09

Isophorone mg/Kg wet0.34 1.67 40-14061.71.03

2-Methylnaphthalene mg/Kg wet0.17 1.67 40-14068.11.14

2-Methylphenol mg/Kg wet0.34 1.67 30-13058.40.974

3/4-Methylphenol mg/Kg wet0.34 1.67 30-13061.31.02

Naphthalene mg/Kg wet0.17 1.67 40-14060.61.01

Nitrobenzene mg/Kg wet0.34 1.67 40-14062.81.05

2-Nitrophenol mg/Kg wet0.34 1.67 30-13060.01.00

4-Nitrophenol mg/Kg wet0.66 1.67 15-14072.6 �1.21

Pentachlorophenol mg/Kg wet0.34 1.67 V-0530-13038.30.639

Phenanthrene mg/Kg wet0.17 1.67 40-14061.61.03

Phenol mg/Kg wet0.34 1.67 15-14061.2 �1.02

Pyrene mg/Kg wet0.17 1.67 40-14065.71.09

1,2,4-Trichlorobenzene mg/Kg wet0.34 1.67 40-14065.61.09

2,4,5-Trichlorophenol mg/Kg wet0.34 1.67 30-13071.01.18

2,4,6-Trichlorophenol mg/Kg wet0.34 1.67 30-13066.01.10

mg/Kg wet 6.73 30-130Surrogate: 2-Fluorophenol 62.34.19

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 66.34.42

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 68.62.29

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 72.92.43

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 83.95.60

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 76.02.53

LCS Dup (B175467-BSD1) Prepared: 04/27/17  Analyzed: 05/01/17 

Acenaphthene mg/Kg wet0.17 1.67 3040-14057.5 1.070.958

Acenaphthylene mg/Kg wet0.17 1.67 3040-14057.0 0.5280.950

Acetophenone mg/Kg wet0.34 1.67 3040-14062.9 0.4141.05

Aniline mg/Kg wet0.34 1.67 30 L-0440-14039.3 3.95*0.655

Anthracene mg/Kg wet0.17 1.67 3040-14063.0 3.031.05

Benzo(a)anthracene mg/Kg wet0.17 1.67 3040-14066.6 2.461.11

Benzo(a)pyrene mg/Kg wet0.17 1.67 3040-14067.3 1.291.12

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 3040-14065.0 2.241.08

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 3040-14063.2 2.271.05

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 3040-14064.6 3.301.08

Bis(2-chloroethoxy)methane mg/Kg wet0.34 1.67 3040-14058.8 2.650.980

Bis(2-chloroethyl)ether mg/Kg wet0.34 1.67 3040-14054.1 2.230.901

Bis(2-chloroisopropyl)ether mg/Kg wet0.34 1.67 3040-14062.2 1.161.04

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34 1.67 3040-14062.0 0.3551.03

4-Bromophenylphenylether mg/Kg wet0.34 1.67 3040-14072.1 1.141.20

Butylbenzylphthalate mg/Kg wet0.34 1.67 3040-14064.0 1.031.07

4-Chloroaniline mg/Kg wet0.66 1.67 3015-14041.3 1.36 �0.689

2-Chloronaphthalene mg/Kg wet0.34 1.67 3040-14057.1 0.3150.951

2-Chlorophenol mg/Kg wet0.34 1.67 3030-13058.9 0.3730.981

Chrysene mg/Kg wet0.17 1.67 3040-14058.3 0.5160.972

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 3040-14065.5 0.5821.09

Dibenzofuran mg/Kg wet0.34 1.67 3040-14066.9 0.2691.12

Di-n-butylphthalate mg/Kg wet0.34 1.67 3040-14060.9 2.861.02

1,2-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14058.3 2.920.972

1,3-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14056.4 2.260.939

1,4-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14056.4 0.2130.939
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Result Limit

Reporting

Units Level

Spike

Result
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%REC

%REC
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RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175467 - SW-846 3546

LCS Dup (B175467-BSD1) Prepared: 04/27/17  Analyzed: 05/01/17 

3,3-Dichlorobenzidine mg/Kg wet0.17 1.67 3040-14052.8 4.210.880

2,4-Dichlorophenol mg/Kg wet0.34 1.67 3030-13067.9 1.261.13

Diethylphthalate mg/Kg wet0.34 1.67 3040-14066.1 0.3031.10

2,4-Dimethylphenol mg/Kg wet0.34 1.67 3030-13061.0 0.6541.02

Dimethylphthalate mg/Kg wet0.34 1.67 3040-14068.6 1.231.14

2,4-Dinitrophenol mg/Kg wet0.66 1.67 30 V-0515-14036.1 1.59 �0.602

2,4-Dinitrotoluene mg/Kg wet0.34 1.67 3040-14067.9 1.431.13

2,6-Dinitrotoluene mg/Kg wet0.34 1.67 3040-14071.3 0.8161.19

Di-n-octylphthalate mg/Kg wet0.34 1.67 3040-14062.6 3.871.04

1,2-Diphenylhydrazine (as Azobenzene) mg/Kg wet0.34 1.67 3040-14061.4 1.111.02

Fluoranthene mg/Kg wet0.17 1.67 3040-14064.5 4.631.08

Fluorene mg/Kg wet0.17 1.67 3040-14062.8 0.5421.05

Hexachlorobenzene mg/Kg wet0.34 1.67 3040-14073.0 1.491.22

Hexachlorobutadiene mg/Kg wet0.34 1.67 30 V-2040-14080.3 0.6951.34

Hexachloroethane mg/Kg wet0.34 1.67 3040-14060.3 2.151.00

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 3040-14066.2 1.091.10

Isophorone mg/Kg wet0.34 1.67 3040-14062.0 0.4201.03

2-Methylnaphthalene mg/Kg wet0.17 1.67 3040-14066.5 2.381.11

2-Methylphenol mg/Kg wet0.34 1.67 3030-13057.0 2.460.950

3/4-Methylphenol mg/Kg wet0.34 1.67 3030-13061.5 0.4561.03

Naphthalene mg/Kg wet0.17 1.67 3040-14060.6 0.09901.01

Nitrobenzene mg/Kg wet0.34 1.67 3040-14063.0 0.2861.05

2-Nitrophenol mg/Kg wet0.34 1.67 3030-13060.9 1.491.02

4-Nitrophenol mg/Kg wet0.66 1.67 3015-14075.5 3.94 �1.26

Pentachlorophenol mg/Kg wet0.34 1.67 30 V-0530-13036.8 4.040.614

Phenanthrene mg/Kg wet0.17 1.67 3040-14062.5 1.511.04

Phenol mg/Kg wet0.34 1.67 3015-14059.5 2.82 �0.991

Pyrene mg/Kg wet0.17 1.67 3040-14068.5 4.261.14

1,2,4-Trichlorobenzene mg/Kg wet0.34 1.67 3040-14066.8 1.841.11

2,4,5-Trichlorophenol mg/Kg wet0.34 1.67 3030-13076.2 7.121.27

2,4,6-Trichlorophenol mg/Kg wet0.34 1.67 3030-13066.2 0.2421.10

mg/Kg wet 6.73 30-130Surrogate: 2-Fluorophenol 61.34.13

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 65.24.35

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 68.02.27

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 76.22.54

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 82.25.48

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 77.82.59
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Reporting
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Limit Notes  Analyte

Polychlorinated Biphenyls By GC/ECD - Quality Control

QUALITY CONTROL

[TOC_2]Polychlorinated Biphenyls By GC/ECD[TOC]

Batch B175466 - SW-846 3546
[TOC_3]B175466[TOC]

Blank (B175466-BLK1) Prepared: 04/27/17  Analyzed: 04/30/17 

Aroclor-1016 mg/Kg wet0.020ND

Aroclor-1016 [2C] mg/Kg wet0.020ND

Aroclor-1221 mg/Kg wet0.020ND

Aroclor-1221 [2C] mg/Kg wet0.020ND

Aroclor-1232 mg/Kg wet0.020ND

Aroclor-1232 [2C] mg/Kg wet0.020ND

Aroclor-1242 mg/Kg wet0.020ND

Aroclor-1242 [2C] mg/Kg wet0.020ND

Aroclor-1248 mg/Kg wet0.020ND

Aroclor-1248 [2C] mg/Kg wet0.020ND

Aroclor-1254 mg/Kg wet0.020ND

Aroclor-1254 [2C] mg/Kg wet0.020ND

Aroclor-1260 mg/Kg wet0.020ND

Aroclor-1260 [2C] mg/Kg wet0.020ND

Aroclor-1262 mg/Kg wet0.020ND

Aroclor-1262 [2C] mg/Kg wet0.020ND

Aroclor-1268 mg/Kg wet0.020ND

Aroclor-1268 [2C] mg/Kg wet0.020ND

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 98.10.196

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 94.40.189

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 96.40.193

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 90.10.180

LCS (B175466-BS1) Prepared: 04/27/17  Analyzed: 04/30/17 

Aroclor-1016 mg/Kg wet0.020 0.200 40-1401000.20

Aroclor-1016 [2C] mg/Kg wet0.020 0.200 40-1401030.21

Aroclor-1260 mg/Kg wet0.020 0.200 40-14089.80.18

Aroclor-1260 [2C] mg/Kg wet0.020 0.200 40-14096.70.19

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 98.30.197

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 94.70.189

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 99.90.200

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 93.40.187

LCS Dup (B175466-BSD1) Prepared: 04/27/17  Analyzed: 04/30/17 

Aroclor-1016 mg/Kg wet0.020 0.200 3040-140102 1.170.20

Aroclor-1016 [2C] mg/Kg wet0.020 0.200 3040-140104 1.110.21

Aroclor-1260 mg/Kg wet0.020 0.200 3040-14091.2 1.570.18

Aroclor-1260 [2C] mg/Kg wet0.020 0.200 3040-14098.5 1.920.20

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 99.50.199

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 96.00.192

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 1000.201

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 94.30.189
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Petroleum Hydrocarbons Analyses - Quality Control

QUALITY CONTROL

[TOC_2]Petroleum Hydrocarbons Analyses[TOC]

Batch B175469 - SW-846 3546
[TOC_3]B175469[TOC]

Blank (B175469-BLK1) Prepared: 04/27/17  Analyzed: 04/28/17 

TPH (C9-C36) mg/Kg wet8.3ND

mg/Kg wet 3.33 40-140Surrogate: o-Terphenyl 92.03.07

LCS (B175469-BS1) Prepared: 04/27/17  Analyzed: 04/28/17 

TPH (C9-C36) mg/Kg wet8.3 33.3 40-14085.628.5

mg/Kg wet 3.33 40-140Surrogate: o-Terphenyl 91.33.04

LCS Dup (B175469-BSD1) Prepared: 04/27/17  Analyzed: 04/28/17 

TPH (C9-C36) mg/Kg wet8.3 33.3 3040-14088.8 3.6629.6

mg/Kg wet 3.33 40-140Surrogate: o-Terphenyl 94.63.15
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Metals Analyses (Total) - Quality Control

QUALITY CONTROL

[TOC_2]Metals Analyses (Total)[TOC]

Batch B175645 - SW-846 3050B
[TOC_3]B175645[TOC]

Blank (B175645-BLK1) Prepared: 04/28/17  Analyzed: 05/03/17 

Arsenic mg/Kg wet2.5ND

Barium mg/Kg wet2.5ND

Cadmium mg/Kg wet0.25ND

Chromium mg/Kg wet0.50ND

Lead mg/Kg wet0.75ND

Selenium mg/Kg wet5.0ND

Silver mg/Kg wet0.50ND

LCS (B175645-BS1) Prepared: 04/28/17  Analyzed: 05/03/17 

Arsenic mg/Kg wet4.8 57.0 77.8-122.193.153.1

Barium mg/Kg wet4.8 110 82-117.492.8102

Cadmium mg/Kg wet0.48 77.8 81.9-118.290.070.0

Chromium mg/Kg wet0.96 65.0 78.7-120.686.456.2

Lead mg/Kg wet1.4 85.6 82.4-117.886.674.1

Selenium mg/Kg wet9.6 78.9 77.1-122.386.968.6

Silver mg/Kg wet0.96 54.2 74.3-125.492.750.2

LCS Dup (B175645-BSD1) Prepared: 04/28/17  Analyzed: 05/03/17 

Arsenic mg/Kg wet4.9 57.0 3077.8-122.192.8 0.42852.9

Barium mg/Kg wet4.9 110 3082-117.491.3 1.69100

Cadmium mg/Kg wet0.49 77.8 3081.9-118.287.8 2.4668.3

Chromium mg/Kg wet0.99 65.0 3078.7-120.686.6 0.18256.3

Lead mg/Kg wet1.5 85.6 3082.4-117.885.3 1.5673.0

Selenium mg/Kg wet9.9 78.9 3077.1-122.385.0 2.2167.1

Silver mg/Kg wet0.99 54.2 3074.3-125.491.9 0.82249.8

Duplicate (B175645-DUP1) Prepared: 04/28/17  Analyzed: 05/03/17 Source: 17D1259-01

Arsenic mg/Kg dry3.6 3520.315.4 12.6

Barium mg/Kg dry3.6 358.77228 209

Cadmium mg/Kg dry0.36 3510.31.36 1.23

Chromium mg/Kg dry0.72 353.75133 128

Lead mg/Kg dry1.1 355.08420 399

Selenium mg/Kg dry7.2 35NCND ND

Silver mg/Kg dry0.72 35NCND ND

MRL Check (B175645-MRL1) Prepared: 04/28/17  Analyzed: 05/03/17 

Lead mg/Kg wet0.71 0.705 80-12086.50.610

Matrix Spike (B175645-MS1) Prepared: 04/28/17  Analyzed: 05/03/17 Source: 17D1259-01

Arsenic mg/Kg dry3.5 34.8 75-12585.842.4 12.6

Barium mg/Kg dry3.5 34.8 75-125115249 209

Cadmium mg/Kg dry0.35 34.8 75-12587.731.7 1.23

Chromium mg/Kg dry0.70 34.8 MS-0775-125-1.67 *128 128

Lead mg/Kg dry1.0 34.8 MS-1975-125-6.33 *397 399

Selenium mg/Kg dry7.0 34.8 75-12578.430.8 3.53

Silver mg/Kg dry0.70 34.8 75-12584.729.5 ND
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals Analyses (Total) - Quality Control

QUALITY CONTROL

Batch B175731 - SW-846 7471
[TOC_3]B175731[TOC]

Blank (B175731-BLK1) Prepared & Analyzed: 05/01/17 

Mercury mg/Kg wet0.025ND

LCS (B175731-BS1) Prepared & Analyzed: 05/01/17 

Mercury mg/Kg wet1.9 9.36 73.7-126.31079.99

LCS Dup (B175731-BSD1) Prepared & Analyzed: 05/01/17 

Mercury mg/Kg wet1.9 9.36 3073.7-126.3119 11.311.2
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total) - Quality Control

QUALITY CONTROL

[TOC_2]Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)[TOC]

Batch B175443 - SW-846 9045C
[TOC_3]B175443[TOC]

LCS (B175443-BS1) Prepared & Analyzed: 04/26/17 

pH pH Units 6.00 98.5-1101016.05

LCS (B175443-BS2) Prepared & Analyzed: 04/26/17 

pH pH Units 6.00 98.5-1101016.04

Duplicate (B175443-DUP1) Prepared & Analyzed: 04/26/17 Source: 17D1259-09

pH pH Units 50.4277.0 7.0

Batch B175749 - SW-846 7196A
[TOC_3]B175749[TOC]

Blank (B175749-BLK1) Prepared: 05/01/17  Analyzed: 05/02/17 

Hexavalent Chromium mg/Kg wet0.16ND

LCS (B175749-BS1) Prepared: 05/01/17  Analyzed: 05/02/17 

Hexavalent Chromium mg/Kg wet1.8 64.3 80-12083.153

LCS Dup (B175749-BSD1) Prepared: 05/01/17  Analyzed: 05/02/17 

Hexavalent Chromium mg/Kg wet1.8 64.2 2080-12084.9 2.0154

Batch B175788 - SW-846 9014
[TOC_3]B175788[TOC]

Blank (B175788-BLK1) Prepared: 05/01/17  Analyzed: 05/02/17 

Reactive Cyanide mg/Kg0.40ND

LCS (B175788-BS1) Prepared: 05/01/17  Analyzed: 05/02/17 

Reactive Cyanide mg/Kg0.40 10.0 85.9-11010611

Batch B175808 - SW-846 9030A
[TOC_3]B175808[TOC]

Blank (B175808-BLK1) Prepared: 05/01/17  Analyzed: 05/02/17 

Reactive Sulfide mg/Kg2.0ND

LCS (B175808-BS1) Prepared: 05/01/17  Analyzed: 05/02/17 

Reactive Sulfide mg/Kg2.0 14.8 64.5-12094.614

Batch B175829 - SM21-22 2510B Modified
[TOC_3]B175829[TOC]

Blank (B175829-BLK1) Prepared & Analyzed: 05/02/17 

Specific conductance µmhos/cm2.0ND
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total) - Quality Control

QUALITY CONTROL

Batch B175829 - SM21-22 2510B Modified

LCS (B175829-BS2) Prepared & Analyzed: 05/02/17 

Specific conductance µmhos/cm2.0 234 89.2-11097.0230
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IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS

SW-846 8082A

Lab Sample ID: Date(s) AnalyzedB175466-BS1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

Instrument ID (2):

04/30/2017 04/30/2017

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

Aroclor-1016 1 0.000 0.000 0.000 0.20

0.210.0000.0000.0002 4.9

Aroclor-1260 1 0.000 0.000 0.000 0.18

0.190.0000.0000.0002 5.4

[TOC_1]Dual Column RPD Report[TOC]
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IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS Dup

SW-846 8082A

Lab Sample ID: Date(s) AnalyzedB175466-BSD1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

Instrument ID (2):

04/30/2017 04/30/2017

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

Aroclor-1016 1 0.000 0.000 0.000 0.20

0.210.0000.0000.0002 4.9

Aroclor-1260 1 0.000 0.000 0.000 0.18

0.200.0000.0000.0002 10.5
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FLAG/QUALIFIER SUMMARY

* QC result is outside of established limits.

� Wide recovery limits established for difficult compound.

� Wide RPD limits established for difficult compound.

# Data exceeded client recommended or regulatory level 

Percent recoveries and relative percent differences (RPDs) are determined by the software using values in the 

calculation which have not been rounded.

No results have been blank subtracted unless specified in the case narrative section.

RL Reporting Limit

DL Method Detection Limit

MCL Maximum Contaminant Level

ND Not Detected

Laboratory fortified blank/laboratory control sample recovery and duplicate recovery are outside of control limits.  

Reported value for this compound is likely to be biased on the low side.

L-04

Either laboratory fortified blank/laboratory control sample or duplicate recovery is outside of control limits, but the 

other is within limits. RPD between the two LFB/LCS results is within method specified criteria.

L-07

Compound classified by MA CAM as difficult with acceptable recoveries of  40-160%.  Recovery does not meet 

70-130% criteria but does meet difficult compound criteria.

L-14

Matrix spike recovery is outside of control limits.  Analysis is in control based on laboratory fortified blank 

recovery. Possiblity of sample matrix effects that lead to low bias for reported result or non-homogeneous sample 

aliquot cannot be eliminated.

MS-07

Sample to spike ratio is greater than or equal to 4:1.  Spiked amount is not representative of the native amount in 

the sample.  Appropriate or meaningful recoveries cannot be calculated.

MS-19

A dilution was performed as part of the standard analytical procedure.O-32

Continuing calibration did not meet method specifications and was biased on the low side for this compound.  

Increased uncertainty is associated with the reported value which is likely to be biased on the low side.

V-05

Response factor is less than method specified minimum acceptable value.  Reduced precision and accuracy may be 

associated with reported result.

V-16

Continuing calibration did not meet method specifications and was biased on the high side.  Data validation is not 

affected since sample result was "not detected" for this compound.

V-20

Elevated method reporting limit due to intense color of sampleW-06

[TOC_1]Flag/Qualifier Summary[TOC]
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CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 1030 in Soil

NY,NH,CT,NC,ME,VAIgnitability

SW-846 6010C-D in Soil

CT,NH,NY,ME,VA,NCArsenic

CT,NH,NY,ME,VA,NCBarium

CT,NH,NY,ME,VA,NCCadmium

CT,NH,NY,ME,VA,NCChromium

CT,NH,NY,AIHA,ME,VA,NCLead

CT,NH,NY,ME,VA,NCSelenium

CT,NH,NY,ME,VA,NCSilver

SW-846 7196A in Soil

NY,CT,NH,NC,ME,VAHexavalent Chromium

SW-846 7471B in Soil

CT,NH,NY,NC,ME,VAMercury

SW-846 8082A in Soil

CT,NH,NY,NC,ME,VAAroclor-1016

CT,NH,NY,NC,ME,VAAroclor-1016 [2C]

CT,NH,NY,NC,ME,VAAroclor-1221

CT,NH,NY,NC,ME,VAAroclor-1221 [2C]

CT,NH,NY,NC,ME,VAAroclor-1232

CT,NH,NY,NC,ME,VAAroclor-1232 [2C]

CT,NH,NY,NC,ME,VAAroclor-1242

CT,NH,NY,NC,ME,VAAroclor-1242 [2C]

CT,NH,NY,NC,ME,VAAroclor-1248

CT,NH,NY,NC,ME,VAAroclor-1248 [2C]

CT,NH,NY,NC,ME,VAAroclor-1254

CT,NH,NY,NC,ME,VAAroclor-1254 [2C]

CT,NH,NY,NC,ME,VAAroclor-1260

CT,NH,NY,NC,ME,VAAroclor-1260 [2C]

NH,NY,NC,ME,VAAroclor-1262

NH,NY,NC,ME,VAAroclor-1262 [2C]

NH,NY,NC,ME,VAAroclor-1268

NH,NY,NC,ME,VAAroclor-1268 [2C]

SW-846 8260C in Soil

CT,NH,NY,MEAcetone

CT,NH,NY,MEBenzene

NH,NY,MEBromobenzene

NH,NY,MEBromochloromethane

CT,NH,NY,MEBromodichloromethane

CT,NH,NY,MEBromoform

CT,NH,NY,MEBromomethane

CT,NH,NY,ME2-Butanone (MEK)

CT,NH,NY,MEn-Butylbenzene

CT,NH,NY,MEsec-Butylbenzene

CT,NH,NY,MEtert-Butylbenzene

CT,NH,NY,MECarbon Disulfide

[TOC_1]Certifications[TOC]
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CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8260C in Soil

CT,NH,NY,MECarbon Tetrachloride

CT,NH,NY,MEChlorobenzene

CT,NH,NY,MEChlorodibromomethane

CT,NH,NY,MEChloroethane

CT,NH,NY,MEChloroform

CT,NH,NY,MEChloromethane

CT,NH,NY,ME2-Chlorotoluene

CT,NH,NY,ME4-Chlorotoluene

NH,NY,MEDibromomethane

CT,NH,NY,ME1,2-Dichlorobenzene

CT,NH,NY,ME1,3-Dichlorobenzene

CT,NH,NY,ME1,4-Dichlorobenzene

NY,MEDichlorodifluoromethane (Freon 12)

CT,NH,NY,ME1,1-Dichloroethane

CT,NH,NY,ME1,2-Dichloroethane

CT,NH,NY,ME1,1-Dichloroethylene

CT,NH,NY,MEcis-1,2-Dichloroethylene

CT,NH,NY,MEtrans-1,2-Dichloroethylene

CT,NH,NY,ME1,2-Dichloropropane

NH,NY,ME1,3-Dichloropropane

NH,NY,ME2,2-Dichloropropane

NH,NY,ME1,1-Dichloropropene

CT,NH,NY,MEcis-1,3-Dichloropropene

CT,NH,NY,MEtrans-1,3-Dichloropropene

NY1,4-Dioxane

CT,NH,NY,MEEthylbenzene

NH,NY,MEHexachlorobutadiene

CT,NH,NY,ME2-Hexanone (MBK)

CT,NH,NY,MEIsopropylbenzene (Cumene)

NH,NYp-Isopropyltoluene (p-Cymene)

NH,NYMethyl tert-Butyl Ether (MTBE)

CT,NH,NY,MEMethylene Chloride

CT,NH,NY4-Methyl-2-pentanone (MIBK)

NH,NY,MENaphthalene

NH,NYn-Propylbenzene

CT,NH,NY,MEStyrene

CT,NH,NY,ME1,1,1,2-Tetrachloroethane

CT,NH,NY,ME1,1,2,2-Tetrachloroethane

CT,NH,NY,METetrachloroethylene

CT,NH,NY,METoluene

NY1,2,3-Trichlorobenzene

NH,NY,ME1,2,4-Trichlorobenzene

CT,NH,NY,ME1,1,1-Trichloroethane

CT,NH,NY,ME1,1,2-Trichloroethane

CT,NH,NY,METrichloroethylene

CT,NH,NY,METrichlorofluoromethane (Freon 11)

NH,NY,ME1,2,3-Trichloropropane
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CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8260C in Soil

CT,NH,NY,ME1,2,4-Trimethylbenzene

CT,NH,NY,ME1,3,5-Trimethylbenzene

CT,NH,NY,MEVinyl Chloride

CT,NH,NY,MEm+p Xylene

CT,NH,NY,MEo-Xylene

SW-846 8270D in Soil

CT,NY,NHAcenaphthene

CT,NY,NH,ME,NC,VAAcenaphthene

CT,NY,NH,ME,NC,VAAcenaphthylene

CT,NY,NHAcenaphthylene

NY,NHAcetophenone

NY,NHAniline

CT,NY,NH,ME,NC,VAAnthracene

CT,NY,NHAnthracene

CT,NY,NHBenzo(a)anthracene

CT,NY,NH,ME,NC,VABenzo(a)anthracene

CT,NY,NHBenzo(a)pyrene

CT,NY,NH,ME,NC,VABenzo(a)pyrene

CT,NY,NH,ME,NC,VABenzo(b)fluoranthene

CT,NY,NHBenzo(b)fluoranthene

CT,NY,NH,ME,NC,VABenzo(g,h,i)perylene

CT,NY,NHBenzo(g,h,i)perylene

CT,NY,NHBenzo(k)fluoranthene

CT,NY,NH,ME,NC,VABenzo(k)fluoranthene

CT,NY,NHBis(2-chloroethoxy)methane

CT,NY,NHBis(2-chloroethyl)ether

CT,NY,NHBis(2-chloroisopropyl)ether

CT,NY,NHBis(2-Ethylhexyl)phthalate

CT,NY,NH4-Bromophenylphenylether

CT,NY,NHButylbenzylphthalate

CT,NY,NH4-Chloroaniline

CT,NY,NH2-Chloronaphthalene

CT,NY,NH2-Chlorophenol

CT,NY,NHChrysene

CT,NY,NH,ME,NC,VAChrysene

CT,NY,NHDibenz(a,h)anthracene

CT,NY,NH,ME,NC,VADibenz(a,h)anthracene

CT,NY,NHDibenzofuran

CT,NY,NHDi-n-butylphthalate

NY,NH1,2-Dichlorobenzene

NY,NH1,3-Dichlorobenzene

NY,NH1,4-Dichlorobenzene

CT,NY,NH3,3-Dichlorobenzidine

CT,NY,NH2,4-Dichlorophenol

CT,NY,NHDiethylphthalate

CT,NY,NH2,4-Dimethylphenol

Page 64 of 70

Table of Contents



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8270D in Soil

CT,NY,NHDimethylphthalate

CT,NY,NH2,4-Dinitrophenol

CT,NY,NH2,4-Dinitrotoluene

CT,NY,NH2,6-Dinitrotoluene

CT,NY,NHDi-n-octylphthalate

NY,NH1,2-Diphenylhydrazine (as Azobenzene)

CT,NY,NH,ME,NC,VAFluoranthene

CT,NY,NHFluoranthene

CT,NY,NH,ME,NC,VAFluorene

NY,NHFluorene

CT,NY,NHHexachlorobenzene

CT,NY,NHHexachlorobutadiene

CT,NY,NHHexachloroethane

CT,NY,NH,ME,NC,VAIndeno(1,2,3-cd)pyrene

CT,NY,NHIndeno(1,2,3-cd)pyrene

CT,NY,NHIsophorone

CT,NY,NH2-Methylnaphthalene

CT,NY,NH,ME,NC,VA2-Methylnaphthalene

CT,NY,NH2-Methylphenol

CT,NY,NH3/4-Methylphenol

CT,NY,NHNaphthalene

CT,NY,NH,ME,NC,VANaphthalene

CT,NY,NHNitrobenzene

CT,NY,NH2-Nitrophenol

CT,NY,NH4-Nitrophenol

CT,NY,NHPentachlorophenol

CT,NY,NHPhenanthrene

CT,NY,NH,ME,NC,VAPhenanthrene

CT,NY,NHPhenol

CT,NY,NHPyrene

CT,NY,NH,ME,NC,VAPyrene

CT,NY,NH1,2,4-Trichlorobenzene

CT,NY,NH2,4,5-Trichlorophenol

CT,NY,NH2,4,6-Trichlorophenol
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The CON-TEST Environmental Laboratory operates under the following certifications and accreditations:

Code Description Number Expires

100033AIHA-LAP, LLC - ISO17025:2005AIHA 02/1/2018

M-MA100Massachusetts DEPMA 06/30/2017

PH-0567Connecticut Department of Publilc HealthCT 09/30/2017

10899 NELAPNew York State Department of HealthNY 04/1/2018

2516 NELAPNew Hampshire Environmental LabNH-S 02/5/2018

LAO00112Rhode Island Department of HealthRI 12/30/2017

652North Carolina Div. of Water QualityNC 12/31/2017

MA007 NELAPNew Jersey DEPNJ 06/30/2017

E871027 NELAPFlorida Department of HealthFL 06/30/2017

LL015036Vermont Department of Health Lead LaboratoryVT 07/30/2017

2011028State of MaineME 06/9/2017

460217Commonwealth of VirginiaVA 12/14/2017

2557 NELAPNew Hampshire Environmental LabNH-P 09/6/2017
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MADEP MCP Analytical Method Report Certification Form

Laboratory Name: Con-Test Analytical Laboratory Project #:

Project Location:

This Form provides certifications for the following data set: [list Laboratory Sample ID Number(s)]

17D1259

17D1259-01 thru 17D1259-09

8260 VOC  

CAM II A (X)

8151 Herbicides 

CAM V C ( )

8330 Explosives 

CAM VIII A ( )

6010 Metals  

CAM III A  (X)

7470/7471 Hg  

CAM IIIB  (X)

8270 SVOC 

CAM II B  (X)

8081 Pesticides 

CAM V B ( )

MassDEP VPH  

CAM IV A ( )

6020 Metals   

CAM III D ( )

9014 Total 

Cyanide/PAC 

CAM VI A ( )

8082 PCB   

CAM V A (X)

6860 Perchlorate 

CAM VIII B ( )

MassDEP EPH  

CAM IV A ( )

7010 Metals  

CAM III C  ( )

7196 Hex Cr   

CAM VI B (X)

MassDEP APH 

CAM IX A ( )

TO-15 VOC 

CAM IX B ( )

13 Wallis St.

Matrices:  

RTN:

Soil

CAM Protocol (check all that below)

Affirmative response to Questions A throughF is required for �Presumptive Certainty� status 

ü  

A
Yes No¹

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?

ü  

B
Yes No¹

Were the analytical method(s) and all associated QC requirements specificed in the selected CAM 

protocol(s) followed?

ü  

C
Yes No¹

Were all required corrective actions and analytical response actions specified in the selected CAM 

protocol(s) implemented for all identified performance standard non-conformances?

ü  

D
Yes No¹

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 

Quality Assurance and Quality Control Guidlines for the Acquisition and Reporting of Analytical 

Data?

  

E a
Yes No¹

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).

  

E b
Yes No¹

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

ü  

F
Yes No¹

Were all applicable CAM protocol QC and performance standard non-conformances identified and 

evaluated in a laboratory narrative (including all No responses to Qestions A through E)?

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 

protocol(s)?
ü Yes  No¹

A response to questions G, H and I below is required for �Presumptive Certainty� status 

Were all QC perfomance standards specified in the CAM protocol(s) achieved?  Yes ü No¹H

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.

 ü

I
Yes No¹

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

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, accurate and complete. 

¹All Negative responses must be addressed in an attached Environmental Laboratory case narrative.

Signature:

Printed Name:

Position:

Date:

Project Manager

Lisa A. Worthington 05/04/17
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                                  June 16, 2017       

Joe Spencer

Weston & Sampson Engineers MA

5 Centennial Drive

Peabody, MA 01960

Project Location: 13 Wallis St.

Client Job Number: 

Project Number: [none]

Laboratory Work Order Number: 17F0708

Enclosed are results of analyses for samples received by the laboratory on June 14, 2017. If you have any questions concerning 

this report, please feel free to contact me.

Sincerely,

Meghan E. Kelley

Project Manager
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ANALYTICAL SUMMARY

6/16/2017

Weston & Sampson Engineers MA

5 Centennial Drive

Peabody, MA 01960

ATTN: Joe Spencer

[none]

17F0708

The results of analyses performed on the following samples submitted to the CON-TEST Analytical Laboratory are found in this report.

PROJECT LOCATION:

PURCHASE ORDER NUMBER:

PROJECT NUMBER:

REPORT DATE:

WORK ORDER NUMBER:

FIELD SAMPLE # LAB ID: MATRIX TESTSAMPLE DESCRIPTION SUB LAB

13 Wallis St.

Comp-1 17F0708-01 Soil SM 2540G

SW-846 1311

SW-846 6010C-D

[TOC_1]Sample Summary[TOC]
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CASE NARRATIVE SUMMARY

All reported results are within defined laboratory quality control objectives unless listed below or otherwise qualified in this report.

[TOC_1]Case Narrative[TOC]

SW-846 6010C/D SW-846 6020A/B

For NC, Metals methods SW-846 6010D and SW-846 6020B are followed, and for all other states methods SW-846 6010C and SW-846 6020A are followed.

The results of analyses reported only relate to samples submitted to the Con-Test Analytical Laboratory for testing.

I certify that the analyses listed above, unless specifically listed as subcontracted, if any, were performed under my direction according to the approved methodologies listed 

in this document, and that based upon my inquiry of those individuals immediately responsible for obtaining the information, the material contained in this report is, to the 

best of my knowledge and belief, accurate and complete.

Lisa A. Worthington

Project Manager
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Date Received:  6/14/2017

Work Order:   17F0708Sample Description:Project Location:  13 Wallis St.

Sample ID:  17F0708-01

Field Sample #:  Comp-1

Sample Matrix:  Soil

Sampled:  4/26/2017  12:30

[TOC_2]17F0708-01[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

86.1 6/16/17  9:58 FWD% Wt 4/27/17SM 2540G1% Solids

[TOC_1]Sample Results[TOC]
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Date Received:  6/14/2017

Work Order:   17F0708Sample Description:Project Location:  13 Wallis St.

Sample ID:  17F0708-01

Field Sample #:  Comp-1

Sample Matrix:  Soil

Sampled:  4/26/2017  12:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

TCLP - Metals Analyses

0.26 0.010 6/16/17 11:30 SHNmg/L 6/15/17SW-846 6010C-D1Lead
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Sample Extraction Data

Prep Method: % Solids-SM 2540G

Lab Number [Field ID] Batch Date

B175514 04/27/1717F0708-01 [Comp-1]

Prep Method: SW-846 3010A-SW-846 6010C-D

Lab Number [Field ID] Batch DateInitial [mL] Final [mL]

Leachates were extracted on 6/14/2017 per SW-846 1311 in Batch B179247

B179322 06/15/1750.0 50.017F0708-01 [Comp-1]

[TOC_1]Sample Preparation Information[TOC]
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

TCLP - Metals Analyses - Quality Control

QUALITY CONTROL

[TOC_2]TCLP - Metals Analyses[TOC]

Batch B179322 - SW-846 3010A
[TOC_3]B179322[TOC]

Blank (B179322-BLK1) Prepared: 06/15/17  Analyzed: 06/16/17 

Lead mg/L0.010ND

LCS (B179322-BS1) Prepared: 06/15/17  Analyzed: 06/16/17 

Lead mg/L0.010 0.500 80-1201030.517

LCS Dup (B179322-BSD1) Prepared: 06/15/17  Analyzed: 06/16/17 

Lead mg/L0.010 0.500 2080-120104 0.3530.519

[TOC_1]QC Data[TOC]

Page 8 of 14

Table of Contents



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

FLAG/QUALIFIER SUMMARY

* QC result is outside of established limits.

� Wide recovery limits established for difficult compound.

� Wide RPD limits established for difficult compound.

# Data exceeded client recommended or regulatory level 

Percent recoveries and relative percent differences (RPDs) are determined by the software using values in the 

calculation which have not been rounded.

No results have been blank subtracted unless specified in the case narrative section.

RL Reporting Limit

DL Method Detection Limit

MCL Maximum Contaminant Level

ND Not Detected

[TOC_1]Flag/Qualifier Summary[TOC]
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CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 6010C-D in Water

NY,CT,ME,NC,NH,VALead

[TOC_1]Certifications[TOC]

The CON-TEST Environmental Laboratory operates under the following certifications and accreditations:

Code Description Number Expires

100033AIHA-LAP, LLC - ISO17025:2005AIHA 02/1/2018

M-MA100Massachusetts DEPMA 06/30/2017

PH-0567Connecticut Department of Publilc HealthCT 09/30/2017

10899 NELAPNew York State Department of HealthNY 04/1/2018

2516 NELAPNew Hampshire Environmental LabNH-S 02/5/2018

LAO00112Rhode Island Department of HealthRI 12/30/2017

652North Carolina Div. of Water QualityNC 12/31/2017

MA007 NELAPNew Jersey DEPNJ 06/30/2017

E871027 NELAPFlorida Department of HealthFL 06/30/2018

LL015036Vermont Department of Health Lead LaboratoryVT 07/30/2017

2011028State of MaineME 06/9/2019

460217Commonwealth of VirginiaVA 12/14/2017

2557 NELAPNew Hampshire Environmental LabNH-P 09/6/2017

VT-255716Vermont Department of Health Drinking WaterVT-DW 06/12/2018

Page 10 of 14
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MADEP MCP Analytical Method Report Certification Form

Laboratory Name: Con-Test Analytical Laboratory Project #:

Project Location:

This Form provides certifications for the following data set: [list Laboratory Sample ID Number(s)]

17F0708

17F0708-01

8260 VOC  

CAM II A ( )

8151 Herbicides 

CAM V C ( )

8330 Explosives 

CAM VIII A ( )

6010 Metals  

CAM III A  (X)

7470/7471 Hg  

CAM IIIB  ( )

8270 SVOC 

CAM II B  ( )

8081 Pesticides 

CAM V B ( )

MassDEP VPH  

CAM IV A ( )

6020 Metals   

CAM III D ( )

9014 Total 

Cyanide/PAC 

CAM VI A ( )

8082 PCB   

CAM V A ( )

6860 Perchlorate 

CAM VIII B ( )

MassDEP EPH  

CAM IV A ( )

7010 Metals  

CAM III C  ( )

7196 Hex Cr   

CAM VI B ( )

MassDEP APH 

CAM IX A ( )

TO-15 VOC 

CAM IX B ( )

13 Wallis St.

Matrices:  

RTN:

Soil

CAM Protocol (check all that below)

Affirmative response to Questions A throughF is required for �Presumptive Certainty� status 

ü  

A
Yes No¹

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?

ü  

B
Yes No¹

Were the analytical method(s) and all associated QC requirements specificed in the selected CAM 

protocol(s) followed?

ü  

C
Yes No¹

Were all required corrective actions and analytical response actions specified in the selected CAM 

protocol(s) implemented for all identified performance standard non-conformances?

ü  

D
Yes No¹

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 

Quality Assurance and Quality Control Guidlines for the Acquisition and Reporting of Analytical 

Data?

  

E a
Yes No¹

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).

  

E b
Yes No¹

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

ü  

F
Yes No¹

Were all applicable CAM protocol QC and performance standard non-conformances identified and 

evaluated in a laboratory narrative (including all No responses to Qestions A through E)?

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 

protocol(s)?
ü Yes  No¹

A response to questions G, H and I below is required for �Presumptive Certainty� status 

Were all QC perfomance standards specified in the CAM protocol(s) achieved? ü Yes  No¹H

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.

 ü

I
Yes No¹

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

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, accurate and complete. 

¹All Negative responses must be addressed in an attached Environmental Laboratory case narrative.

Signature:

Printed Name:

Position:

Date:

Project Manager

Lisa A. Worthington 06/16/17
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Table of Contents



  
 

 
 
 

5 Centennial Drive, Peabody, MA 01960 (HQ) 

Tel: 978.532.1900 

 

Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL 
westonandsampson.com 

June 22, 2017 

Mr. Brendan Callahan 

Department of Community Development and Planning 

24 Lowell Street 

Peabody, Massachusetts 01960 

Re: Limited Subsurface Site Investigation 

 North River Corridor Riverwalk 

 18 Howley Street 

 Peabody, Massachusetts 

Dear Mr. Callahan: 

Weston & Sampson is pleased to submit this Limited Subsurface Site Investigation Letter Report for the portion 

of 18 Howley Street located adjacent to the North River Canal in Peabody, Massachusetts. Specifically, this 

assessment evaluated an approximate 10-foot wide strip of land abutting the south side of the North River in 

Peabody, Massachusetts (the Site). The assessment was performed as part of a multi-parcel limited assessment 

in support of the proposed Riverwalk project along the North River Corridor. Weston & Sampson performed the 

following tasks as part of the Limited Subsurface Site Investigation: 

 

▪ Site reconnaissance and review of previous investigations conducted at the Site; 

▪ Soil boring advancement; and,  

▪ Soil sampling and analysis.  

 

See attached Figures 1 and 2 for a Site Locus Map and a Site Plan (with soil sampling locations), respectively.  

 

SITE BACKGROUND 

In support of the City of Peabody’s (the City’s) desire to construct a Riverwalk along the North River Corridor, the 

City is evaluating potential property acquisition and/or easement takings at selected properties along the 

corridor. Specifically, the City is interested in purchasing a portion of the property located at 18 Howley Street 

(Parcel ID 086-150). The property has a documented history of environmental releases and was regulated under 

the MCP. 18 Howley Street, identified by the Massachusetts Department of Environmental Protection (MassDEP) 

as Release Tracking Number (RTN) 3-0577, is closed under the MCP in 2013 with a B-2 Response Action 

Outcome (RAO) and Activity and Use Limitation (AUL) [i.e., a Permanent Solution Statement with Conditions].  

 

The AUL restricts the use of the property as a residence, school, daycare, nursery recreational area (e.g., park or 

athletic field) and/or any other use in which a child’s presence (other than incidental). The AUL also restricts the 

use of the property for growing produce for human consumption as well as any long-term (greater than 1 month) 

activity at the property that is likely to result in the excavation, relocation and/or removal of soils, unless such 

activity is first evaluated by a Licensed Site Professional (LSP). The AUL is applicable to the entire parcel, and 

therefore includes the Site.  

 

The primary contaminants of concern are metals (i.e., arsenic, chromium and lead), polycyclic aromatic 

hydrocarbons (PAHs), extractable petroleum hydrocarbons (EPHs), dioxins, and polychlorinated biphenyls 

(PCBs). Historical fill containing ash and/or coal has also been observed. Contamination appears to be limited to 

the top 8 feet of soil across the property.  

 

SUBSURFACE INVESTIGATION 

Weston & Sampson performed a Limited Subsurface Investigation at the Site on April 25, 2017, to evaluate the 

quality of the surficial and near surficial soils. The investigation, which included the advancement of two (2) soil 

borings and the collection and analysis of four (4) soil samples, was limited to the area of the proposed 



Page 2 

 

 
 
 

Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL 
westonandsampson.com 

Riverwalk only. A detailed summary of the investigation is provided below. See Figure 2 for sampling locations. A 

summary of laboratory analytical results is provided in Tables 1 and 2. 

Soil Boring Advancement  

On April 25, 2017, Weston & Sampson oversaw the advancement of two (2) soil borings (SP-1 and SP-2) at the 

Site. The borings were advanced by New England Geotech, LLC, of Jamestown, Rhode Island, to depths of 5 

feet below ground surface (bgs) using direct-push methods. Boring locations were selected by Weston & 

Sampson based on documented historical Site use and a review of previous Site investigations, and were 

spatially distributed to obtain a representative evaluation of the conditions of the proposed Riverwalk area.  

Soil Sampling and Analysis  

A Weston & Sampson representative screened each soil boring at continuous depth intervals and logged soil 

descriptions using a modified Burmeister Soil Classification System. Each sample was field-screened for visual 

and olfactory evidence of impacts, as well as total volatile organic compounds (VOCs) using a photoionization 

detector (PID) in accordance with the Massachusetts Department of Environmental Protection (MassDEP) jar 

headspace screening method. Field screening results are included in the soil boring logs Attachment A. 

Two (2) soil samples from each boring, one at the 0-1 foot interval, and one at the 2-5 foot interval, were 

submitted to Con-Test Analytical Laboratory of East Longmeadow, Massachusetts (Con-Test) for analysis of 

MCP 14 metals (antimony, arsenic, barium, beryllium, cadmium, total chromium, nickel, lead, mercury, selenium, 

silver, thallium, vanadium, and zinc), hexavalent chromium, and PAHs. Additionally, one sample, SP-1 (2-5) was 

analyzed for VOCs due to an elevated jar headspace screening concentration and olfactory evidence of 

petroleum impacts. 

Weston & Sampson also composited soil from both soil boring locations, and submitted the composite sample 

(Comp-1) for analysis of typical disposal characterization parameters. The disposal characterization was 

conducted in accordance with the MassDEP Policy # COMM-97-001: Reuse and Disposal of Contaminated Soil 

in Massachusetts and included the following analyses: total petroleum hydrocarbons (TPH); Resource 

Conservation and Recovery Act (RCRA) 8 metals (arsenic, barium, cadmium, chromium, lead, mercury, 

selenium, and silver); VOCs; semi-volatile organic compounds (SVOCs); polychlorinated biphenyls (PCBs); pH; 

ignitability; specific conductivity; and reactivity. The sample was also analyzed for Toxicity Characteristic 

Leaching Procedure (TCLP) chromium and lead analysis because the concentration of those analytes was 

above the RCRA “Rule of 20.”  

SUBSURFACE INVESTIGATION RESULTS 

In general, the following shallow geologic conditions were encountered during the subsurface soil investigation 

program: 

Fill Material:   Light brown to dark brown fine to coarse sand matrix containing variable amounts of fractured 

rocks and organics. Note the borings were not advanced deeper than five (5) feet below ground 

surface. 

Bedrock was not encountered during the investigation. 

Field Screening Results  

As shown in the attached boring logs, PID field screening of soil samples collected from soil borings SP-1 and 

SP-2, did not identify detectable VOCs except for SP-1 (2-5). The PID field screening of the soil sample collected 

from SP-1 from 2-5 feet bgs showed VOCs at a headspace concentration of 140 parts per million by volume 

(ppmv). Soil boring logs are included in Attachment A. 

Soil Analytical Results  

As shown in Table 1, analysis of soil samples identified concentrations of metals above applicable 

Massachusetts Contingency Plan (MCP) Method 1 S-1/GW-2 and S-1/GW-3 standards. The following is a 

summary of the exceedances identified: 
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▪ Antimony was identified at concentrations exceeding the applicable Method 1 standards in samples  

SP-1 (0-1), and SP-2 (0-1); 

▪ Arsenic was identified at concentrations exceeding the applicable Method 1 standards in samples 

SP-1 (0-1), SP-1 (2-5), SP-2 (0-1), and SP-2 (2-5); 

▪ Barium was identified at concentrations exceeding the applicable Method 1 standards in samples SP-1 

(0-1) and SP-2 (0-1); 

▪ Trivalent chromium was identified at concentrations exceeding the applicable Method 1 standards in 

samples SP-1 (0-1), SP-1 (2-5), SP-2 (0-1), and SP-2 (2-5); and, 

▪ Lead was identified at concentrations exceeding the applicable Method 1 standards in sample  

SP-1 (0-1), SP-2 (0-1), and SP-2 (2-5). 

No other analytes were detected in excess of the applicable Method 1 standards in SP-1 and SP-2.  

It should be noted that, at the time of sampling, Weston & Sampson evaluated the need to perform an Imminent 

Hazard (IH) investigation in accordance with the MCP 310 CMR 40.0426. Weston & Sampson determined that, 

because contaminant concentrations were similar to those included in the IH investigation included in the RAO 

report, an IH investigation was not necessary.  

The results of the disposal characterization analyses are presented in Table 2. The results were compared to the 

COMM-97-001 requirements for reuse at Massachusetts lined and unlined landfills. As shown in Table 2, soil 

analytical results indicate that arsenic, chromium, and lead are present at concentrations exceeding the RCS-1 

thresholds; therefore, the soil is considered Contaminated Media under the MCP, and will be classified as 

Remediation Waste if transported off-Site. The results for the TCLP analysis indicate that chromium and lead are 

not leachable and therefore would not constitute a “hazardous waste” as defined RCRA. The arsenic 

concentration of 83 mg/kg exceeds the COMM-97-001 Reuse level for In-State Lined and Unlined Landfills; 

therefore, the material cannot be disposed of at an In-State Landfill.    

CONCLUSIONS & COST ESTIMATES 

In summary, the data is generally consistent with the limited findings in the RAO report for RTN 3-0577. Based on 

the data collected, no new reportable conditions under the MCP were encountered. Concentrations indicate that: 

▪ In general, contaminants in the 0-1 feet bgs depth interval tend to be greater than the concentrations of 

contaminants in soils in the 2-5 ft bgs depth interval;   

▪ Excavation will require soil management under the MCP; 

▪ The contaminated media (soil) will require disposal at an appropriate facility and documentation by a 

Licensed Site Professional (LSP); and  

▪ The soil did not fail the leachability test and does not require disposal at a RCRA facility. 

Future Site use for the Riverwalk trail will have a different exposure scenario than current site conditions; 

therefore, a Method 3 Risk Characterization for the proposed Riverwalk (i.e. easement) area will need to evaluate 

risks under the new conditions and with new (i.e., post-construction) exposure point concentrations.  Specifically, 

recreational use (such as a park or athletic fields) and/or any other use at which a child's presence is likely, are 

currently prohibited at the Site, in accordance with the AUL. Likewise, any long-term (greater than 1 month) 

activity at the property that is likely to result in the excavation, relocation and/or removal of soils, unless such 

activity is first evaluated by a Licensed Site Professional (LSP).  

In summary, to construct the Riverwalk, soils will likely be excavated and disposed of at a licensed facility. 

Following removal of impacted fill, soil sampling will be required to evaluate remaining conditions and 

associated risk. Clean fill will be used to construct the Riverwalk pathways.  A new risk characterization will be 

required for the Riverwalk area. A geotextile membrane barrier may also be required to separate impacted fill as 
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part of the risk management strategy. A separate Activity and Use Limitation (AUL) may also be required to 

document and manage site risks along the Riverwalk corridor area.  

Assuming only the Riverwalk portion of the property were to be obtained through an easement, potential 

obligations to the City to construct a river walk along the corridor at the 18 Howley Street Property may include 

the following: 

▪ MCP compliance costs for soil disturbance / construction activities ~ $30,000 

o Release Abatement Measure Plan (RAM) Plan, including HASP & SMP 

o RAM Status Report 

o Method 3 Risk Assessment for Riverwalk Area 

o Revised PSS and AUL for Riverwalk Area (and associated land survey) 

o RAM Completion Report 

o Soil Management & Bills of Lading (BOLs) 

▪ Construction Specifications ~ $5,000 

▪ Construction Administration, Coordination & Oversight ~ $5,000 

▪ Soil removal and out-of-state disposal of approximately 70 tons (assumed to be an area measuring 90 

feet long by 10 feet wide and a depth of 2 feet) of impacted soil from the Riverwalk ~ $7,000 

Estimated TOTAL = $47,000* (not including permitting or associated Riverwalk construction costs). 

*Note: Given the existing condition of the canal wall along the 24 Caller Street property, further structural 

evaluations may conclude that additional soils require removal as part of wall repair alternatives. 

 

We look forward to discussing these findings with you in greater detail and working with the City to make your 

visions for the Riverwalk a reality. If you have any comments or questions, please contact us at 978-532-1900. 

Very truly yours, 

WESTON & SAMPSON ENGINEERS, INC. 

 

George D. Naslas, PG, LSP 

Vice President 

Attachments: Figures 

  Tables 

  Attachment A – Soil Boring Logs 

  Attachment B – Laboratory Analytical Report    
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LOCUS MAP

FIGURE 1
18 HOWLEY STREET
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TABLES 

  



Metals
ANTIMONY mg/kg 20 20 350 9.7 110 20
ARSENIC mg/kg 20 20 63 30 34 83
BARIUM mg/kg 1000 1000 2700 73 1500 180
BERYLLIUM mg/kg 90 90 0.62 0.58 0.54 0.53
CADMIUM mg/kg 70 70 3.3 2.5 5.3 6.2
TRIVALENT CHROMIUM mg/kg 1000 1000 14000 270 4200 430
HEXAVALENT CHROMIUM mg/kg 100 100 <2.5 <1.5 <1.2 <1.0
LEAD mg/kg 200 200 1100 120 940 660
MERCURY mg/kg 20 20 0.9 0.31 1.1 0.31
NICKEL mg/kg 600 600 14 13 20 27
SELENIUM mg/kg 400 400 <7.9 <9.0 <7.6 <6.2
SILVER mg/kg 100 100 <0.79 <0.90 <0.76 <0.62
THALLIUM mg/kg 8 8 <4.0 <4.5 <3.8 <3.1
VANADIUM mg/kg 400 400 46 17 72 33
ZINC mg/kg 1000 1000 210 460 360 590

VOCs
SEC-BUTYLBENZENE mg/kg NS NS NT 0.029 NT NT
TERT-BUTYLBENZENE mg/kg NS NS NT 0.0052 NT NT
ISOPROPYLBENZENE mg/kg NS NS NT 0.0068 NT NT
NAPHTHALENE mg/kg 20 500 NT 0.034 NT NT
N-PROPYLBENZENE mg/kg NS NS NT 0.0093 NT NT

PAHs
ACENAPHTHENE mg/kg 1000 1000 <0.27 <0.64 <0.26 <0.45
ACENAPHTHYLENE mg/kg 600 10 0.34 <0.64 <0.26 <0.45
ANTHRACENE mg/kg 1000 1000 1.2 <0.64 <0.26 <0.45
BENZO(A)ANTHRACENE mg/kg 7 7 1 <0.64 0.9 0.59
BENZO(A)PYRENE mg/kg 2 2 1.6 <0.64 0.88 0.57
BENZO(B)FLUORANTHENE mg/kg 7 7 3.9 <0.64 1.5 0.87
BENZO(G,H,I)PERYLENE mg/kg 1000 1000 1.2 <0.64 0.71 <0.45
BENZO(K)FLUORANTHENE mg/kg 70 70 1.6 <0.64 0.47 <0.45
CHRYSENE mg/kg 70 70 1.6 <0.64 1.1 0.7
DIBENZ(A,H)ANTHRACENE mg/kg 0.7 0.7 0.42 <0.64 <0.26 <0.45
FLUORANTHENE mg/kg 1000 1000 1.8 <0.64 1.9 1.2
FLUORENE mg/kg 1000 1000 <0.27 <0.64 <0.26 <0.45
INDENO(1,2,3-CD)PYRENE mg/kg 7 7 1.7 <0.64 0.9 <0.45
2-METHYLNAPHTHALENE mg/kg 80 300 0.38 4.6 <0.26 <0.45
NAPHTHALENE mg/kg 20 500 0.32 <0.64 0.33 <0.45
PHENANTHRENE mg/kg 500 500 1.1 <0.64 1.0 0.62
PYRENE mg/kg 1000 1000 2.1 <0.64 2.0 1.1

General Chemistry

% Solids %Wt NS NS 62.9 53 66.3 75.8

SPECIFIC CONDUCTANCE (µmhos/cm) NS NS NT NT NT NT
IGNITABILITY (present/absent) NS NS NT NT NT NT
REACTIVE CYANIDE mg/kg NS NS NT NT NT NT
REACTIVE SULFIDE mg/kg NS NS NT NT NT NT
PH pH Units NS NS 5.3 6.0 4.7 6.7

QC by JRS 6/9/17

Abbreviations: Notes:
VOCs = Volatile Organic Compounds < = indicates parameter not detected above laboratory method reporting limit, shown

SVOCs = Semivolatile Organic Compounds BOLD Parameter detected above laboratory detection limit

PCBs=Polychlorinated Biphenyls BOLD Parameter exceeds the applicable MCP Method 1, S-1 standard

PAH = Polycyclic Aromatic Hydrocarbons 1 = Standards are from  Massachusetts Contingency Plan (MCP), 310 CMR 40, April 2014 (updated January 2015).

ND = Not Detected
NT = Not Tested
NS = No Standard
MCP = Massachusetts Contingency Plan
mg/kg = milligram per killiogram

Method 1 Cleanup Standards (1) Sample Location, Depth, and Date

SP-2 (2-5)

S-1/GW-2 S-1/GW-3

SP-2 (0-1)

2-5 Feet0-1 Feet2-5 Feet0-1 Feet

Table 1

Summary of Laboratory Analytical Results - Soil Borings

18 Howley Street

Peabody, Massachusetts

April 25, 2017

SP-1 (0-1) SP-1 (2-5)
Parameter Units

  



Metals
ARSENIC mg/kg 20 40 40 83
BARIUM mg/kg 1000 NS NS 420
CADMIUM mg/kg 70 30 80 6.1
CHROMIUM mg/kg 100 1000 1000 930
     TCLP CHROMIUM mg/L NS 5 5 0.35
LEAD mg/kg 200 1000 2000 640
     TCLP LEAD mg/L NS 5 5 0.40
MERCURY mg/kg 20 10 10 0.49
SELENIUM mg/kg 400 NS NS <6.7
SILVER mg/kg 100 NS NS <0.67

PCBs
PCB 1254 mg/kg 1 <2 <2 0.57
PCB 1260 mg/kg 1 <2 <2 0.23
Total PCBs mg/kg 1 <2 <2 0.8

TPH
TPH mg/kg 1000 2500 5000 190

VOCs
SEC-BUTYLBENZENE mg/kg ~ NS NS 0.029
TERT-BUTYLBENZENE mg/kg 100 NS NS 0.0052
NAPHTHALENE mg/kg 4 NS NS 0.034
N-PROPYLBENZENE mg/kg 100 NS NS 0.0093
Total VOCs mg/kg NS 4 10 0.0843

SVOCs
BENZO(A)ANTHRACENE mg/kg 7 NS NS 0.63
BENZO(A)PYRENE mg/kg 2 NS NS 0.66
BENZO(B)FLUORANTHENE mg/kg 7 NS NS 0.98
BENZO(G,H,I)PERYLENE mg/kg 1000 NS NS 0.51
BENZO(K)FLUORANTHENE mg/kg 70 NS NS 0.34
CHRYSENE mg/kg 70 NS NS 0.74
FLUORANTHENE mg/kg 1000 NS NS 1.3
INDENO(1,2,3-CD)PYRENE mg/kg 7 NS NS 0.52
NAPHTHALENE mg/kg 4 NS NS 0.28
PHENANTHRENE mg/kg 10 NS NS 0.64
PYRENE mg/kg 1000 NS NS 1.2
Total SVOCs mg/kg NS 100 100 7.8

General Chemistry

% Solids %Wt NS NS NS 70.6

SPECIFIC CONDUCTANCE (µmhos/cm) NS 4000 8000 3.6
IGNITABILITY (present/absent) NS Absent Absent Absent
REACTIVE CYANIDE mg/kg NS ND ND <4.0
REACTIVE SULFIDE mg/kg NS ND ND <20
PH pH Units NS >2 and <12 >2 and <12 7.3

QC by JRS 6/9/17 O:\Peabody MA\North River Corridor Due Diligence\18 & 20 Howley St\Subsurface Investigation\18 Howley\Tables\[Table 1 -  18 Howley Street.xls]Disposal Characterization

Abbreviations: Notes:
VOCs = Volatile Organic Compounds < = indicates parameter not detected above laboratory method reporting limit, shown

SVOCs = Semivolatile Organic Compounds BOLD Parameter detected above laboratory detection limit

PCBs=Polychlorinated Biphenyls BOLD Parameter exceeds the applicable MCP Method 1, S-1 standard

PAH = Polycyclic Aromatic Hydrocarbons BOLD Parameter exceeds the COMM-97-001 standard for reuse at In-State landfills

ND = Not Detected 1 = Standards are from  Massachusetts Contingency Plan (MCP), 310 CMR 40, April 2014 (updated January 2015).

NT = Not Tested
NS = No Standard

Units

Disposal Characterization

Sample Location, Depth, and DateCOMM-97-001 In-State Disposal/Reuse Levels
Reportable 

Concentrations
1

LinedUnlinedRCS-1

Table 2

Summary of Laboratory Analytical Results - Disposal Characterization

18 Howley Street

Peabody, Massachusetts

April 25, 2017

Parameter



ATTACHEMNT A 

Soil Boring Logs 

  



REPORT OF BORING No.  

SHEET OF

Project No.

CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM 

WSE REP DATE START DATE END 

SAMPLER: ATS track mounted rig

DT 22 Sampler 2.25 inch DATE TIME

CASING: DT 22 2.25 inch PVC liners w/o catcher

CASING SIZE: Method Direct Push

CASING PID

(lb/ft) No. REC/PEN (in) DEPTH (ft) PID Depth (ppm)

10/12 0-2 0-2 0

24/36 2-5 2-5 140 *

5

10

15

20

25

30

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT *Petroleum odor

2-4 SOFT

4-8 M. STIFF

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES: 1)  THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES.  TRANSITIONS MAY BE GRADUAL.  

2)  WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

      FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

      MEASUREMENTS ARE MADE.  

C:\Users\SpencerJ\Desktop\New folder\[18 Howley_Boring Logs.xlsx]SB-2

> 50

V. LOOSE

LOOSE

M. DENSE

DENSE

V. DENSE

0-4

30-50

COHESIVE SOILSGRANULAR SOILS

BLOWS/FT DENSITY

4-10

10-30

SAMPLE DESCRIPTION

Burmister Classification

DEPTH

2.25 inch

End of Boring @ 5'

SAMPLE

Dark brown fine to coarse SAND, silt; 

trace brick and fractured rock

Dark brown fine to coarse SAND, silt; 

trace brick, fractured rock, coal ash, coal

SAND FILL

PROJECT

Joseph Spencer

4/25/17 4/25/17

STABILIZATION TIME

2160299

1

SB-1

1

See Figure 2

STRATUM DESCRIPTION

Taylor Smith

BORING No. SB-1

WATER AT CASING AT

18 Howley St 

(Peabody Riverwalk)

NE Geotech

Keith 

GROUNDWATER READINGS

NOTES
(feet)



REPORT OF BORING No.  

SHEET OF

Project No.

CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM 

WSE REP DATE START DATE END 

SAMPLER: ATS track mounted rig

DT 22 Sampler 2.25 inch DATE TIME

CASING: DT 22 2.25 inch PVC liners w/o catcher

CASING SIZE: Method Direct Push

CASING PID

(lb/ft) No. REC/PEN (in) DEPTH (ft) PID Depth (ppm)

10/12 0-2 0-2 0

24/36 2-5 2-5 0

5

10

15

20

25

30

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT

2-4 SOFT

4-8 M. STIFF

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES: 1)  THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES.  TRANSITIONS MAY BE GRADUAL.  

2)  WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

      FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

      MEASUREMENTS ARE MADE.  

C:\Users\SpencerJ\Desktop\New folder\[18 Howley_Boring Logs.xlsx]SB-2

BORING No. SB-2

30-50 DENSE

> 50 V. DENSE

4-10 LOOSE

10-30 M. DENSE

BLOWS/FT DENSITY

0-4 V. LOOSE

GRANULAR SOILS COHESIVE SOILS

End of Boring @ 5'

Brown fine to coarse SAND, silt

Dark brown to brown fine to coarse 

SAND, silt; trace brick, fractured rock, 

asphalt

SAND FILL

DEPTH SAMPLE DESCRIPTION
NOTES STRATUM DESCRIPTION

(feet) Burmister Classification

2.25 inch

SAMPLE

WATER AT CASING AT STABILIZATION TIME

NE Geotech See Figure 2

Keith 

4/25/17 4/25/17Taylor Smith

PROJECT SB-2

18 Howley St 

(Peabody Riverwalk)

1 1

2160299

Joseph Spencer

GROUNDWATER READINGS



ATTACHMENT B 

Laboratory Analytical Reports 



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

                                  May 3, 2017       

Joe Spencer

Weston & Sampson Engineers MA

5 Centennial Drive

Peabody, MA 01960

Project Location: 18 Howley St.

Client Job Number: 

Project Number: 2160299

Laboratory Work Order Number: 17D1128

Enclosed are results of analyses for samples received by the laboratory on April 25, 2017. If you have any questions concerning 

this report, please feel free to contact me.

Sincerely,

Meghan E. Kelley

Project Manager
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

ANALYTICAL SUMMARY

5/3/2017

Weston & Sampson Engineers MA

5 Centennial Drive

Peabody, MA 01960

ATTN: Joe Spencer

2160299

17D1128

The results of analyses performed on the following samples submitted to the CON-TEST Analytical Laboratory are found in this report.

PROJECT LOCATION:

PURCHASE ORDER NUMBER:

PROJECT NUMBER:

REPORT DATE:

WORK ORDER NUMBER:

FIELD SAMPLE # LAB ID: MATRIX TESTSAMPLE DESCRIPTION SUB LAB

18 Howley St.

SP-1 (0-1) 17D1128-01 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 7471B

SW-846 8270D

SW-846 9045C

SP-1 (2-5) 17D1128-02 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 7471B

SW-846 8260C

SW-846 8270D

SW-846 9045C

SP-2 (0-1) 17D1128-03 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 7471B

SW-846 8270D

SW-846 9045C

SP-2 (2-5) 17D1128-04 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 7471B

SW-846 8270D

SW-846 9045C

Disposal Characterization 17D1128-05 Soil SM 2540G

SM21-22 2510B 

Modified

SW-846 1030

SW-846 6010C-D

SW-846 7471B

SW-846 8082A

SW-846 8100 Modified

SW-846 8270D

SW-846 9014

SW-846 9030A

SW-846 9045C

[TOC_1]Sample Summary[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CASE NARRATIVE SUMMARY

All reported results are within defined laboratory quality control objectives unless listed below or otherwise qualified in this report.

For method 8270, 17D1128-01,02,03,04  only PAHs were requested and reported.

For method 6010, only RCRA 8 metals were requested and reported for sample -05

[TOC_1]Case Narrative[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

SW-846 7196A

Qualifications:

Elevated method reporting limit due to intense color of sample

Analyte & Samples(s) Qualified:

W-06

Hexavalent Chromium

17D1128-01[SP-1 (0-1)], 17D1128-02[SP-1 (2-5)], 17D1128-03[SP-2 (0-1)], 17D1128-04[SP-2 (2-5)]

SW-846 7471B

Qualifications:

Matrix spike recovery outside of control limits.  Possibility of sample matrix effects that lead to a high bias for reported result or 

non-homogeneous sample aliquots cannot be eliminated.
Analyte & Samples(s) Qualified:

MS-11

Mercury

17D1128-03[SP-2 (0-1)], B175482-MS1

SW-846 8260C

Qualifications:

Either laboratory fortified blank/laboratory control sample or duplicate recovery is outside of control limits, but the other is within limits. RPD 

between the two LFB/LCS results is within method specified criteria.
Analyte & Samples(s) Qualified:

L-07

Hexachlorobutadiene

B175403-BS1

Continuing calibration did not meet method specifications and was biased on the low side for this compound.  Increased uncertainty is 

associated with the reported value which is likely to be biased on the low side.
Analyte & Samples(s) Qualified:

V-05

Dichlorodifluoromethane (Freon 12)

17D1128-02[SP-1 (2-5)], B175403-BLK1, B175403-BS1, B175403-BSD1

Naphthalene

17D1128-02[SP-1 (2-5)], B175403-BLK1, B175403-BS1, B175403-BSD1

Response factor is less than method specified minimum acceptable value.  Reduced precision and accuracy may be associated with reported 

result.
Analyte & Samples(s) Qualified:

V-16

1,4-Dioxane

17D1128-02[SP-1 (2-5)], B175403-BLK1, B175403-BS1, B175403-BSD1

SW-846 8270D

Qualifications:

Laboratory fortified blank/laboratory control sample recovery and duplicate recovery are outside of control limits.  Reported value for this 

compound is likely to be biased on the low side.
Analyte & Samples(s) Qualified:

L-04

Aniline

17D1128-05[Disposal Characterization], B175467-BLK1, B175467-BS1, B175467-BSD1

Elevated reporting limit due to matrix interference.

Analyte & Samples(s) Qualified:

RL-12

17D1128-02[SP-1 (2-5)]

Page 6 of 60
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Continuing calibration did not meet method specifications and was biased on the low side for this compound.  Increased uncertainty is 

associated with the reported value which is likely to be biased on the low side.
Analyte & Samples(s) Qualified:

V-05

2,4-Dinitrophenol

17D1128-05[Disposal Characterization], B175467-BLK1, B175467-BS1, B175467-BSD1

Benzo(b)fluoranthene

17D1128-01[SP-1 (0-1)], 17D1128-03[SP-2 (0-1)], 17D1128-04[SP-2 (2-5)]

Benzo(k)fluoranthene

17D1128-01[SP-1 (0-1)], 17D1128-03[SP-2 (0-1)], 17D1128-04[SP-2 (2-5)]

Pentachlorophenol

17D1128-05[Disposal Characterization], B175467-BLK1, B175467-BS1, B175467-BSD1

Continuing calibration did not meet method specifications and was biased on the high side.  Data validation is not affected since sample result 

was "not detected" for this compound.
Analyte & Samples(s) Qualified:

V-20

Benzo(g,h,i)perylene

17D1128-02[SP-1 (2-5)], B175339-BLK1, B175339-BS1, B175339-BSD1

Dibenz(a,h)anthracene

17D1128-02[SP-1 (2-5)], B175339-BLK1, B175339-BS1, B175339-BSD1

Hexachlorobutadiene

17D1128-05[Disposal Characterization], B175467-BLK1, B175467-BS1, B175467-BSD1

Indeno(1,2,3-cd)pyrene

17D1128-02[SP-1 (2-5)], B175339-BLK1, B175339-BS1, B175339-BSD1

SW-846 6010C/D SW-846 6020A/B

For NC, Metals methods SW-846 6010D and SW-846 6020B are followed, and for all other states methods SW-846 6010C and SW-846 6020A are followed.

SW-846 8100 Modified

TPH (C9-C36) is quantitated against a calibration made with a diesel standard.

SW-846 8260C

Laboratory control sample recoveries for required MCP Data Enhancement 8260 compounds were all within limits specified by the method except for �difficult analytes� where 

recovery control limits of 40-160% are used and/or unless otherwise listed in this narrative. Difficult analytes: MIBK, MEK, acetone, 1,4-dioxane, chloromethane, 

dichlorodifluoromethane, 2-hexanone, and bromomethane.

SW-846 8270D

Laboratory control sample recoveries for required MCP Data Enhancement 8270 compounds were all within control limits specified by the method, 40-140% for base/neutrals and 

30-130% for acids except for �difficult analytes� listed below and/or otherwise listed in this narrative. Difficult analytes limits are 15 and 140%: 2,4-dinitrophenol, 

4-chloroaniline, 4-nitrophenol, and phenol.

The results of analyses reported only relate to samples submitted to the Con-Test Analytical Laboratory for testing.

I certify that the analyses listed above, unless specifically listed as subcontracted, if any, were performed under my direction according to the approved methodologies listed 

in this document, and that based upon my inquiry of those individuals immediately responsible for obtaining the information, the material contained in this report is, to the 

best of my knowledge and belief, accurate and complete.

Lisa A. Worthington

Project Manager
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-01

Field Sample #:  SP-1 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  12:00

[TOC_2]17D1128-01[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.27 5/1/17 19:04 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthene

0.34 0.27 5/1/17 19:04 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthylene

1.2 0.27 5/1/17 19:04 MJCmg/Kg dry 4/26/17SW-846 8270D1Anthracene

1.0 0.27 5/1/17 19:04 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)anthracene

1.6 0.27 5/1/17 19:04 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)pyrene

3.9 0.27 5/1/17 19:04 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(b)fluoranthene

1.2 0.27 5/1/17 19:04 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(g,h,i)perylene

1.6 0.27 5/1/17 19:04 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(k)fluoranthene

1.6 0.27 5/1/17 19:04 MJCmg/Kg dry 4/26/17SW-846 8270D1Chrysene

0.42 0.27 5/1/17 19:04 MJCmg/Kg dry 4/26/17SW-846 8270D1Dibenz(a,h)anthracene

1.8 0.27 5/1/17 19:04 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluoranthene

ND 0.27 5/1/17 19:04 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluorene

1.7 0.27 5/1/17 19:04 MJCmg/Kg dry 4/26/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

0.38 0.27 5/1/17 19:04 MJCmg/Kg dry 4/26/17SW-846 8270D12-Methylnaphthalene

0.32 0.27 5/1/17 19:04 MJCmg/Kg dry 4/26/17SW-846 8270D1Naphthalene

1.1 0.27 5/1/17 19:04 MJCmg/Kg dry 4/26/17SW-846 8270D1Phenanthrene

2.1 0.27 5/1/17 19:04 MJCmg/Kg dry 4/26/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 42.6 5/1/17  19:0430-130

2-Fluorobiphenyl 41.6 5/1/17  19:0430-130

p-Terphenyl-d14 60.8 5/1/17  19:0430-130

[TOC_1]Sample Results[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-01

Field Sample #:  SP-1 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  12:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

350 4.0 5/1/17 17:53 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Antimony

63 4.0 5/1/17 17:53 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Arsenic

2700 4.0 5/1/17 17:53 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Barium

0.62 0.40 5/1/17 17:53 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Beryllium

3.3 0.40 5/1/17 17:53 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Cadmium

14000 0.79 5/1/17 17:53 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Chromium

1100 1.2 5/1/17 17:53 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Lead

0.90 0.20 4/27/17 13:06 TJKmg/Kg dry 4/27/17SW-846 7471B5Mercury

14 0.79 5/1/17 17:53 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Nickel

ND 7.9 5/1/17 17:53 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Selenium

ND 0.79 5/1/17 17:53 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Silver

ND 4.0 5/1/17 17:53 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Thallium

46 1.6 5/1/17 17:53 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Vanadium

210 1.6 5/1/17 17:53 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Zinc
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-01

Field Sample #:  SP-1 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  12:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 2.5 5/2/17 12:15 LLmg/Kg dry 5/1/17SW-846 7196A10 W-06Hexavalent Chromium

160 4/26/17  7:55 LLmV 4/26/17SM2580 A1Oxidation/Reduction Potential

5.3 4/26/17  7:55 LLpH Units 4/26/17SW-846 9045C1pH @21.9°C

62.9 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-02

Field Sample #:  SP-1 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  11:55

[TOC_2]17D1128-02[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.17 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Acetone

ND 0.0017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1tert-Amyl Methyl Ether (TAME)

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Benzene

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Bromobenzene

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Bromochloromethane

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Bromodichloromethane

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Bromoform

ND 0.017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Bromomethane

ND 0.067 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C12-Butanone (MEK)

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1n-Butylbenzene

0.029 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1sec-Butylbenzene

0.0052 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1tert-Butylbenzene

ND 0.0017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1tert-Butyl Ethyl Ether (TBEE)

ND 0.010 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Carbon Disulfide

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Carbon Tetrachloride

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Chlorobenzene

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Chlorodibromomethane

ND 0.017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Chloroethane

ND 0.0067 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Chloroform

ND 0.017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Chloromethane

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C12-Chlorotoluene

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C14-Chlorotoluene

ND 0.0067 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,2-Dibromo-3-chloropropane (DBCP)

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,2-Dibromoethane (EDB)

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Dibromomethane

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,2-Dichlorobenzene

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,3-Dichlorobenzene

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,4-Dichlorobenzene

ND 0.017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1 V-05Dichlorodifluoromethane (Freon 12)

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,1-Dichloroethane

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,2-Dichloroethane

ND 0.0067 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,1-Dichloroethylene

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1cis-1,2-Dichloroethylene

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1trans-1,2-Dichloroethylene

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,2-Dichloropropane

ND 0.0017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,3-Dichloropropane

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C12,2-Dichloropropane

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,1-Dichloropropene

ND 0.0017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1cis-1,3-Dichloropropene

ND 0.0017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1trans-1,3-Dichloropropene

ND 0.017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Diethyl Ether

ND 0.0017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Diisopropyl Ether (DIPE)

ND 0.33 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1 V-161,4-Dioxane

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Ethylbenzene
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-02

Field Sample #:  SP-1 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  11:55

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Hexachlorobutadiene

ND 0.033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C12-Hexanone (MBK)

0.0068 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Isopropylbenzene (Cumene)

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1p-Isopropyltoluene (p-Cymene)

ND 0.0067 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Methyl tert-Butyl Ether (MTBE)

ND 0.017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Methylene Chloride

ND 0.033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C14-Methyl-2-pentanone (MIBK)

0.034 0.017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1 V-05Naphthalene

0.0093 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1n-Propylbenzene

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Styrene

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,1,1,2-Tetrachloroethane

ND 0.0017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,1,2,2-Tetrachloroethane

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Tetrachloroethylene

ND 0.017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Tetrahydrofuran

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Toluene

ND 0.017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,2,3-Trichlorobenzene

ND 0.017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,2,4-Trichlorobenzene

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,1,1-Trichloroethane

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,1,2-Trichloroethane

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Trichloroethylene

ND 0.017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Trichlorofluoromethane (Freon 11)

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,2,3-Trichloropropane

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,2,4-Trimethylbenzene

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C11,3,5-Trimethylbenzene

ND 0.017 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1Vinyl Chloride

ND 0.0067 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1m+p Xylene

ND 0.0033 4/26/17 14:03 MFFmg/Kg dry 4/26/17SW-846 8260C1o-Xylene

Surrogates % Recovery Recovery Limits Flag/Qual

1,2-Dichloroethane-d4 105 4/26/17  14:0370-130

Toluene-d8 99.1 4/26/17  14:0370-130

4-Bromofluorobenzene 89.8 4/26/17  14:0370-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-02

Field Sample #:  SP-1 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  11:55

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Sample Flags: RL-12 Semivolatile Organic Compounds by GC/MS

ND 0.64 5/1/17 13:39 MJCmg/Kg dry 4/26/17SW-846 8270D2Acenaphthene

ND 0.64 5/1/17 13:39 MJCmg/Kg dry 4/26/17SW-846 8270D2Acenaphthylene

ND 0.64 5/1/17 13:39 MJCmg/Kg dry 4/26/17SW-846 8270D2Anthracene

ND 0.64 5/1/17 13:39 MJCmg/Kg dry 4/26/17SW-846 8270D2Benzo(a)anthracene

ND 0.64 5/1/17 13:39 MJCmg/Kg dry 4/26/17SW-846 8270D2Benzo(a)pyrene

ND 0.64 5/1/17 13:39 MJCmg/Kg dry 4/26/17SW-846 8270D2Benzo(b)fluoranthene

ND 0.64 5/1/17 13:39 MJCmg/Kg dry 4/26/17SW-846 8270D2 V-20Benzo(g,h,i)perylene

ND 0.64 5/1/17 13:39 MJCmg/Kg dry 4/26/17SW-846 8270D2Benzo(k)fluoranthene

ND 0.64 5/1/17 13:39 MJCmg/Kg dry 4/26/17SW-846 8270D2Chrysene

ND 0.64 5/1/17 13:39 MJCmg/Kg dry 4/26/17SW-846 8270D2 V-20Dibenz(a,h)anthracene

ND 0.64 5/1/17 13:39 MJCmg/Kg dry 4/26/17SW-846 8270D2Fluoranthene

ND 0.64 5/1/17 13:39 MJCmg/Kg dry 4/26/17SW-846 8270D2Fluorene

ND 0.64 5/1/17 13:39 MJCmg/Kg dry 4/26/17SW-846 8270D2 V-20Indeno(1,2,3-cd)pyrene

4.6 0.64 5/1/17 13:39 MJCmg/Kg dry 4/26/17SW-846 8270D22-Methylnaphthalene

ND 0.64 5/1/17 13:39 MJCmg/Kg dry 4/26/17SW-846 8270D2Naphthalene

ND 0.64 5/1/17 13:39 MJCmg/Kg dry 4/26/17SW-846 8270D2Phenanthrene

ND 0.64 5/1/17 13:39 MJCmg/Kg dry 4/26/17SW-846 8270D2Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 52.4 5/1/17  13:3930-130

2-Fluorobiphenyl 50.8 5/1/17  13:3930-130

p-Terphenyl-d14 52.2 5/1/17  13:3930-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-02

Field Sample #:  SP-1 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  11:55

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

9.7 4.5 5/1/17 17:58 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Antimony

30 4.5 5/1/17 17:58 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Arsenic

73 4.5 5/1/17 17:58 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Barium

0.58 0.45 5/1/17 17:58 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Beryllium

2.5 0.45 5/1/17 17:58 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Cadmium

270 0.90 5/1/17 17:58 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Chromium

120 1.4 5/1/17 17:58 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Lead

0.31 0.047 4/27/17 12:42 TJKmg/Kg dry 4/27/17SW-846 7471B1Mercury

13 0.90 5/1/17 17:58 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Nickel

ND 9.0 5/1/17 17:58 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Selenium

ND 0.90 5/1/17 17:58 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Silver

ND 4.5 5/1/17 17:58 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Thallium

17 1.8 5/1/17 17:58 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Vanadium

460 1.8 5/1/17 17:58 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Zinc
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-02

Field Sample #:  SP-1 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  11:55

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 1.5 4/28/17 12:00 LLmg/Kg dry 4/27/17SW-846 7196A5 W-06Hexavalent Chromium

160 4/26/17  7:55 LLmV 4/26/17SM2580 A1Oxidation/Reduction Potential

6.0 4/26/17  7:55 LLpH Units 4/26/17SW-846 9045C1pH @23.4°C

53.0 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-03

Field Sample #:  SP-2 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  11:00

[TOC_2]17D1128-03[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.26 5/1/17 19:28 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthene

ND 0.26 5/1/17 19:28 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthylene

ND 0.26 5/1/17 19:28 MJCmg/Kg dry 4/26/17SW-846 8270D1Anthracene

0.90 0.26 5/1/17 19:28 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)anthracene

0.88 0.26 5/1/17 19:28 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)pyrene

1.5 0.26 5/1/17 19:28 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(b)fluoranthene

0.71 0.26 5/1/17 19:28 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(g,h,i)perylene

0.47 0.26 5/1/17 19:28 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(k)fluoranthene

1.1 0.26 5/1/17 19:28 MJCmg/Kg dry 4/26/17SW-846 8270D1Chrysene

ND 0.26 5/1/17 19:28 MJCmg/Kg dry 4/26/17SW-846 8270D1Dibenz(a,h)anthracene

1.9 0.26 5/1/17 19:28 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluoranthene

ND 0.26 5/1/17 19:28 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluorene

0.90 0.26 5/1/17 19:28 MJCmg/Kg dry 4/26/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.26 5/1/17 19:28 MJCmg/Kg dry 4/26/17SW-846 8270D12-Methylnaphthalene

0.33 0.26 5/1/17 19:28 MJCmg/Kg dry 4/26/17SW-846 8270D1Naphthalene

1.0 0.26 5/1/17 19:28 MJCmg/Kg dry 4/26/17SW-846 8270D1Phenanthrene

2.0 0.26 5/1/17 19:28 MJCmg/Kg dry 4/26/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 42.7 5/1/17  19:2830-130

2-Fluorobiphenyl 42.6 5/1/17  19:2830-130

p-Terphenyl-d14 59.0 5/1/17  19:2830-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-03

Field Sample #:  SP-2 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  11:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

110 3.8 5/1/17 18:03 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Antimony

34 3.8 5/1/17 18:03 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Arsenic

1500 3.8 5/1/17 18:03 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Barium

0.54 0.38 5/1/17 18:03 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Beryllium

5.3 0.38 5/1/17 18:03 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Cadmium

4200 0.76 5/1/17 18:03 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Chromium

940 1.1 5/1/17 18:03 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Lead

1.1 0.19 4/27/17 13:04 TJKmg/Kg dry 4/27/17SW-846 7471B5 MS-11Mercury

20 0.76 5/1/17 18:03 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Nickel

ND 7.6 5/1/17 18:03 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Selenium

ND 0.76 5/1/17 18:03 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Silver

ND 3.8 5/1/17 18:03 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Thallium

72 1.5 5/1/17 18:03 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Vanadium

360 1.5 5/1/17 18:03 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Zinc
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-03

Field Sample #:  SP-2 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  11:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 1.2 4/28/17 12:00 LLmg/Kg dry 4/27/17SW-846 7196A5 W-06Hexavalent Chromium

180 4/26/17  7:55 LLmV 4/26/17SM2580 A1Oxidation/Reduction Potential

4.7 4/26/17  7:55 LLpH Units 4/26/17SW-846 9045C1pH @23.5°C

66.3 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-04

Field Sample #:  SP-2 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  12:10

[TOC_2]17D1128-04[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.45 5/1/17 19:53 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthene

ND 0.45 5/1/17 19:53 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthylene

ND 0.45 5/1/17 19:53 MJCmg/Kg dry 4/26/17SW-846 8270D1Anthracene

0.59 0.45 5/1/17 19:53 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)anthracene

0.57 0.45 5/1/17 19:53 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)pyrene

0.87 0.45 5/1/17 19:53 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(b)fluoranthene

ND 0.45 5/1/17 19:53 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(g,h,i)perylene

ND 0.45 5/1/17 19:53 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(k)fluoranthene

0.70 0.45 5/1/17 19:53 MJCmg/Kg dry 4/26/17SW-846 8270D1Chrysene

ND 0.45 5/1/17 19:53 MJCmg/Kg dry 4/26/17SW-846 8270D1Dibenz(a,h)anthracene

1.2 0.45 5/1/17 19:53 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluoranthene

ND 0.45 5/1/17 19:53 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluorene

ND 0.45 5/1/17 19:53 MJCmg/Kg dry 4/26/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.45 5/1/17 19:53 MJCmg/Kg dry 4/26/17SW-846 8270D12-Methylnaphthalene

ND 0.45 5/1/17 19:53 MJCmg/Kg dry 4/26/17SW-846 8270D1Naphthalene

0.62 0.45 5/1/17 19:53 MJCmg/Kg dry 4/26/17SW-846 8270D1Phenanthrene

1.1 0.45 5/1/17 19:53 MJCmg/Kg dry 4/26/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 42.6 5/1/17  19:5330-130

2-Fluorobiphenyl 42.3 5/1/17  19:5330-130

p-Terphenyl-d14 54.1 5/1/17  19:5330-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-04

Field Sample #:  SP-2 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  12:10

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

20 3.1 5/1/17 18:09 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Antimony

83 3.1 5/1/17 18:09 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Arsenic

180 3.1 5/1/17 18:09 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Barium

0.53 0.31 5/1/17 18:09 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Beryllium

6.2 0.31 5/1/17 18:09 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Cadmium

430 0.62 5/1/17 18:09 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Chromium

660 0.92 5/1/17 18:09 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Lead

0.31 0.032 4/27/17 12:44 TJKmg/Kg dry 4/27/17SW-846 7471B1Mercury

27 0.62 5/1/17 18:09 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Nickel

ND 6.2 5/1/17 18:09 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Selenium

ND 0.62 5/1/17 18:09 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Silver

ND 3.1 5/1/17 18:09 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Thallium

33 1.2 5/1/17 18:09 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Vanadium

590 1.2 5/1/17 18:09 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Zinc
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-04

Field Sample #:  SP-2 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  12:10

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 1.0 4/28/17 12:00 LLmg/Kg dry 4/27/17SW-846 7196A5 W-06Hexavalent Chromium

120 4/26/17  7:55 LLmV 4/26/17SM2580 A1Oxidation/Reduction Potential

6.7 4/26/17  7:55 LLpH Units 4/26/17SW-846 9045C1pH @23.1°C

75.8 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-05

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  12:05

[TOC_2]17D1128-05[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.24 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthene

ND 0.24 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthylene

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Acetophenone

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1 L-04Aniline

ND 0.24 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Anthracene

0.63 0.24 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)anthracene

0.66 0.24 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)pyrene

0.98 0.24 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(b)fluoranthene

0.51 0.24 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(g,h,i)perylene

0.34 0.24 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(k)fluoranthene

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Bis(2-chloroethoxy)methane

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Bis(2-chloroethyl)ether

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Bis(2-chloroisopropyl)ether

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Bis(2-Ethylhexyl)phthalate

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D14-Bromophenylphenylether

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Butylbenzylphthalate

ND 0.93 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D14-Chloroaniline

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D12-Chloronaphthalene

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D12-Chlorophenol

0.74 0.24 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Chrysene

ND 0.24 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Dibenz(a,h)anthracene

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Dibenzofuran

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Di-n-butylphthalate

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D11,2-Dichlorobenzene

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D11,3-Dichlorobenzene

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D11,4-Dichlorobenzene

ND 0.24 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D13,3-Dichlorobenzidine

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D12,4-Dichlorophenol

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Diethylphthalate

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D12,4-Dimethylphenol

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Dimethylphthalate

ND 0.93 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1 V-052,4-Dinitrophenol

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D12,4-Dinitrotoluene

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D12,6-Dinitrotoluene

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Di-n-octylphthalate

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D11,2-Diphenylhydrazine (as Azobenzene)

1.3 0.24 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluoranthene

ND 0.24 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluorene

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Hexachlorobenzene

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1 V-20Hexachlorobutadiene

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Hexachloroethane

0.52 0.24 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Isophorone

ND 0.24 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D12-Methylnaphthalene
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-05

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  12:05

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D12-Methylphenol

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D13/4-Methylphenol

0.28 0.24 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Naphthalene

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Nitrobenzene

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D12-Nitrophenol

ND 0.93 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D14-Nitrophenol

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1 V-05Pentachlorophenol

0.64 0.24 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Phenanthrene

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Phenol

1.2 0.24 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D1Pyrene

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D11,2,4-Trichlorobenzene

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D12,4,5-Trichlorophenol

ND 0.48 5/1/17 20:03 BGLmg/Kg dry 4/27/17SW-846 8270D12,4,6-Trichlorophenol

Surrogates % Recovery Recovery Limits Flag/Qual

2-Fluorophenol 55.4 5/1/17  20:0330-130

Phenol-d6 57.0 5/1/17  20:0330-130

Nitrobenzene-d5 66.0 5/1/17  20:0330-130

2-Fluorobiphenyl 67.9 5/1/17  20:0330-130

2,4,6-Tribromophenol 71.3 5/1/17  20:0330-130

p-Terphenyl-d14 68.3 5/1/17  20:0330-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-05

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  12:05

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Polychlorinated Biphenyls By GC/ECD

ND 0.14 5/1/17 10:28 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1016 [1]

ND 0.14 5/1/17 10:28 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1221 [1]

ND 0.14 5/1/17 10:28 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1232 [1]

ND 0.14 5/1/17 10:28 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1242 [1]

ND 0.14 5/1/17 10:28 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1248 [1]

0.57 0.14 5/1/17 10:28 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1254 [1]

0.23 0.14 5/1/17 10:28 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1260 [2]

ND 0.14 5/1/17 10:28 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1262 [1]

ND 0.14 5/1/17 10:28 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1268 [1]

Surrogates % Recovery Recovery Limits Flag/Qual

Decachlorobiphenyl [1] 84.9 5/1/17  10:2830-150

Decachlorobiphenyl [2] 102 5/1/17  10:2830-150

Tetrachloro-m-xylene [1] 91.5 5/1/17  10:2830-150

Tetrachloro-m-xylene [2] 90.5 5/1/17  10:2830-150
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-05

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  12:05

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Petroleum Hydrocarbons Analyses

190 59 5/2/17  0:29 PJGmg/Kg dry 4/27/17SW-846 8100 Modified5TPH (C9-C36)

Surrogates % Recovery Recovery Limits Flag/Qual

o-Terphenyl 66.8 5/2/17   0:2940-140
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-05

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  12:05

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

83 3.4 5/1/17 18:14 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Arsenic

420 3.4 5/1/17 18:14 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Barium

6.1 0.34 5/1/17 18:14 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Cadmium

930 0.67 5/1/17 18:14 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Chromium

640 1.0 5/1/17 18:14 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Lead

0.49 0.036 4/27/17 12:45 TJKmg/Kg dry 4/27/17SW-846 7471B1Mercury

ND 6.7 5/1/17 18:14 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Selenium

ND 0.67 5/1/17 18:14 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Silver
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1128Sample Description:Project Location:  18 Howley St.

Sample ID:  17D1128-05

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  12:05

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

Absent 4/27/17 15:20 DCFpresent/absent 4/27/17SW-846 10301Ignitability

7.3 4/26/17  8:45 LLpH Units 4/26/17SW-846 9045C1pH @21.6°C

ND 4.0 4/28/17  8:35 LLmg/Kg 4/27/17SW-846 90141Reactive Cyanide

ND 20 4/28/17  8:20 LLmg/Kg 4/27/17SW-846 9030A1Reactive Sulfide

3.6 2.0 5/2/17 10:15 ECµmhos/cm 5/2/17SM21-22 2510B 

Modified

1Specific conductance

70.6 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Sample Extraction Data

Prep Method: % Solids-SM 2540G

Lab Number [Field ID] Batch Date

B175514 04/27/1717D1128-01 [SP-1 (0-1)]

B175514 04/27/1717D1128-02 [SP-1 (2-5)]

B175514 04/27/1717D1128-03 [SP-2 (0-1)]

B175514 04/27/1717D1128-04 [SP-2 (2-5)]

B175514 04/27/1717D1128-05 [Disposal Characterization]

SM21-22 2510B Modified

Lab Number [Field ID] Batch DateInitial [g]

B175829 05/02/171.0017D1128-05 [Disposal Characterization]

SM2580 A

Lab Number [Field ID] Batch DateInitial [g]

B175351 04/26/1720.017D1128-01 [SP-1 (0-1)]

B175351 04/26/1720.017D1128-02 [SP-1 (2-5)]

B175351 04/26/1720.017D1128-03 [SP-2 (0-1)]

B175351 04/26/1720.017D1128-04 [SP-2 (2-5)]

SW-846 1030

Lab Number [Field ID] Batch DateInitial [g]

B175571 04/27/1750.017D1128-05 [Disposal Characterization]

Prep Method: SW-846 3050B-SW-846 6010C-D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175526 04/27/171.00 50.017D1128-01 [SP-1 (0-1)]

B175526 04/27/171.04 50.017D1128-02 [SP-1 (2-5)]

B175526 04/27/170.993 50.017D1128-03 [SP-2 (0-1)]

B175526 04/27/171.07 50.017D1128-04 [SP-2 (2-5)]

B175526 04/27/171.05 50.017D1128-05 [Disposal Characterization]

SW-846 7196A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175501 04/27/172.57 10017D1128-02 [SP-1 (2-5)]

B175501 04/27/172.50 10017D1128-03 [SP-2 (0-1)]

B175501 04/27/172.54 10017D1128-04 [SP-2 (2-5)]

SW-846 7196A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175749 05/01/172.55 10017D1128-01 [SP-1 (0-1)]

[TOC_1]Sample Preparation Information[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Sample Extraction Data

Prep Method: SW-846 7471-SW-846 7471B

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175482 04/27/170.602 50.017D1128-01 [SP-1 (0-1)]

B175482 04/27/170.598 50.017D1128-02 [SP-1 (2-5)]

B175482 04/27/170.604 50.017D1128-03 [SP-2 (0-1)]

B175482 04/27/170.626 50.017D1128-04 [SP-2 (2-5)]

B175482 04/27/170.594 50.017D1128-05 [Disposal Characterization]

Prep Method: SW-846 3546-SW-846 8082A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175466 04/27/1710.0 10.017D1128-05 [Disposal Characterization]

Prep Method: SW-846 3546-SW-846 8100 Modified

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175469 04/27/1730.0 1.0017D1128-05 [Disposal Characterization]

Prep Method: SW-846 5035-SW-846 8260C

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175403 04/26/175.64 10.017D1128-02 [SP-1 (2-5)]

Prep Method: SW-846 3546-SW-846 8270D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175339 04/26/1730.0 1.0017D1128-01 [SP-1 (0-1)]

B175339 04/26/1730.0 1.0017D1128-02 [SP-1 (2-5)]

B175339 04/26/1730.0 1.0017D1128-03 [SP-2 (0-1)]

B175339 04/26/1715.0 1.0017D1128-04 [SP-2 (2-5)]

Prep Method: SW-846 3546-SW-846 8270D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175467 04/27/1730.0 1.0017D1128-05 [Disposal Characterization]

SW-846 9014

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175566 04/27/1725.2 25017D1128-05 [Disposal Characterization]

SW-846 9030A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175577 04/27/1725.2 25017D1128-05 [Disposal Characterization]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Sample Extraction Data

SW-846 9045C

Lab Number [Field ID] Batch DateInitial [g]

B175358 04/26/1720.017D1128-01 [SP-1 (0-1)]

B175358 04/26/1720.017D1128-02 [SP-1 (2-5)]

B175358 04/26/1720.017D1128-03 [SP-2 (0-1)]

B175358 04/26/1720.017D1128-04 [SP-2 (2-5)]

SW-846 9045C

Lab Number [Field ID] Batch DateInitial [g]

B175376 04/26/1720.017D1128-05 [Disposal Characterization]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

[TOC_2]Volatile Organic Compounds by GC/MS[TOC]

Batch B175403 - SW-846 5035
[TOC_3]B175403[TOC]

Blank (B175403-BLK1) Prepared & Analyzed: 04/26/17 

Acetone mg/Kg wet0.10ND

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010ND

Benzene mg/Kg wet0.0020ND

Bromobenzene mg/Kg wet0.0020ND

Bromochloromethane mg/Kg wet0.0020ND

Bromodichloromethane mg/Kg wet0.0020ND

Bromoform mg/Kg wet0.0020ND

Bromomethane mg/Kg wet0.010ND

2-Butanone (MEK) mg/Kg wet0.040ND

n-Butylbenzene mg/Kg wet0.0020ND

sec-Butylbenzene mg/Kg wet0.0020ND

tert-Butylbenzene mg/Kg wet0.0020ND

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010ND

Carbon Disulfide mg/Kg wet0.0060ND

Carbon Tetrachloride mg/Kg wet0.0020ND

Chlorobenzene mg/Kg wet0.0020ND

Chlorodibromomethane mg/Kg wet0.0010ND

Chloroethane mg/Kg wet0.010ND

Chloroform mg/Kg wet0.0040ND

Chloromethane mg/Kg wet0.010ND

2-Chlorotoluene mg/Kg wet0.0020ND

4-Chlorotoluene mg/Kg wet0.0020ND

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0020ND

1,2-Dibromoethane (EDB) mg/Kg wet0.0010ND

Dibromomethane mg/Kg wet0.0020ND

1,2-Dichlorobenzene mg/Kg wet0.0020ND

1,3-Dichlorobenzene mg/Kg wet0.0020ND

1,4-Dichlorobenzene mg/Kg wet0.0020ND

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.010 V-05ND

1,1-Dichloroethane mg/Kg wet0.0020ND

1,2-Dichloroethane mg/Kg wet0.0020ND

1,1-Dichloroethylene mg/Kg wet0.0040ND

cis-1,2-Dichloroethylene mg/Kg wet0.0020ND

trans-1,2-Dichloroethylene mg/Kg wet0.0020ND

1,2-Dichloropropane mg/Kg wet0.0020ND

1,3-Dichloropropane mg/Kg wet0.0010ND

2,2-Dichloropropane mg/Kg wet0.0020ND

1,1-Dichloropropene mg/Kg wet0.0020ND

cis-1,3-Dichloropropene mg/Kg wet0.0010ND

trans-1,3-Dichloropropene mg/Kg wet0.0010ND

Diethyl Ether mg/Kg wet0.010ND

Diisopropyl Ether (DIPE) mg/Kg wet0.0010ND

1,4-Dioxane mg/Kg wet0.10 V-16ND

Ethylbenzene mg/Kg wet0.0020ND

Hexachlorobutadiene mg/Kg wet0.0020ND

2-Hexanone (MBK) mg/Kg wet0.020ND

Isopropylbenzene (Cumene) mg/Kg wet0.0020ND

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020ND

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040ND

Methylene Chloride mg/Kg wet0.010ND

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020ND

Naphthalene mg/Kg wet0.0040 V-05ND

[TOC_1]QC Data[TOC]
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175403 - SW-846 5035

Blank (B175403-BLK1) Prepared & Analyzed: 04/26/17 

n-Propylbenzene mg/Kg wet0.0020ND

Styrene mg/Kg wet0.0020ND

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020ND

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010ND

Tetrachloroethylene mg/Kg wet0.0020ND

Tetrahydrofuran mg/Kg wet0.010ND

Toluene mg/Kg wet0.0020ND

1,2,3-Trichlorobenzene mg/Kg wet0.0020ND

1,2,4-Trichlorobenzene mg/Kg wet0.0020ND

1,1,1-Trichloroethane mg/Kg wet0.0020ND

1,1,2-Trichloroethane mg/Kg wet0.0020ND

Trichloroethylene mg/Kg wet0.0020ND

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010ND

1,2,3-Trichloropropane mg/Kg wet0.0020ND

1,2,4-Trimethylbenzene mg/Kg wet0.0020ND

1,3,5-Trimethylbenzene mg/Kg wet0.0020ND

Vinyl Chloride mg/Kg wet0.010ND

m+p Xylene mg/Kg wet0.0040ND

o-Xylene mg/Kg wet0.0020ND

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1070.0537

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 98.50.0492

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 94.40.0472

LCS (B175403-BS1) Prepared & Analyzed: 04/26/17 

Acetone mg/Kg wet0.10 0.200 40-16077.4 �0.155

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010 0.0200 70-13091.60.0183

Benzene mg/Kg wet0.0020 0.0200 70-1301010.0202

Bromobenzene mg/Kg wet0.0020 0.0200 70-1301090.0218

Bromochloromethane mg/Kg wet0.0020 0.0200 70-1301180.0236

Bromodichloromethane mg/Kg wet0.0020 0.0200 70-1301140.0229

Bromoform mg/Kg wet0.0020 0.0200 70-1301230.0246

Bromomethane mg/Kg wet0.010 0.0200 L-1440-16068.0 �0.0136

2-Butanone (MEK) mg/Kg wet0.040 0.200 40-16083.7 �0.167

n-Butylbenzene mg/Kg wet0.0020 0.0200 70-1301210.0242

sec-Butylbenzene mg/Kg wet0.0020 0.0200 70-1301160.0231

tert-Butylbenzene mg/Kg wet0.0020 0.0200 70-1301120.0223

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010 0.0200 70-13091.20.0182

Carbon Disulfide mg/Kg wet0.0060 0.0200 70-1301160.0232

Carbon Tetrachloride mg/Kg wet0.0020 0.0200 70-1301170.0234

Chlorobenzene mg/Kg wet0.0020 0.0200 70-1301070.0214

Chlorodibromomethane mg/Kg wet0.0010 0.0200 70-1301170.0235

Chloroethane mg/Kg wet0.010 0.0200 70-13083.30.0167

Chloroform mg/Kg wet0.0040 0.0200 70-1301090.0218

Chloromethane mg/Kg wet0.010 0.0200 L-1440-16066.0 �0.0132

2-Chlorotoluene mg/Kg wet0.0020 0.0200 70-1301090.0218

4-Chlorotoluene mg/Kg wet0.0020 0.0200 70-1301100.0221

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0020 0.0200 70-13096.10.0192

1,2-Dibromoethane (EDB) mg/Kg wet0.0010 0.0200 70-1301030.0207

Dibromomethane mg/Kg wet0.0020 0.0200 70-1301100.0221

1,2-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301180.0235

1,3-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301180.0236

1,4-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301140.0229
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175403 - SW-846 5035

LCS (B175403-BS1) Prepared & Analyzed: 04/26/17 

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.010 0.0200 L-14, V-0540-16049.9 �0.00998

1,1-Dichloroethane mg/Kg wet0.0020 0.0200 70-1301110.0222

1,2-Dichloroethane mg/Kg wet0.0020 0.0200 70-1301180.0237

1,1-Dichloroethylene mg/Kg wet0.0040 0.0200 70-1301080.0215

cis-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 70-1301080.0217

trans-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 70-1301040.0207

1,2-Dichloropropane mg/Kg wet0.0020 0.0200 70-1301030.0206

1,3-Dichloropropane mg/Kg wet0.0010 0.0200 70-1301050.0210

2,2-Dichloropropane mg/Kg wet0.0020 0.0200 70-1301040.0209

1,1-Dichloropropene mg/Kg wet0.0020 0.0200 70-1301060.0212

cis-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 70-13095.50.0191

trans-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 70-1301000.0200

Diethyl Ether mg/Kg wet0.010 0.0200 70-13090.20.0180

Diisopropyl Ether (DIPE) mg/Kg wet0.0010 0.0200 70-13099.20.0198

1,4-Dioxane mg/Kg wet0.10 0.200 V-1640-16097.9 �0.196

Ethylbenzene mg/Kg wet0.0020 0.0200 70-1301110.0222

Hexachlorobutadiene mg/Kg wet0.0020 0.0200 L-0770-130138 *0.0275

2-Hexanone (MBK) mg/Kg wet0.020 0.200 40-16086.4 �0.173

Isopropylbenzene (Cumene) mg/Kg wet0.0020 0.0200 70-1301190.0238

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020 0.0200 70-1301180.0236

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040 0.0200 70-13094.20.0188

Methylene Chloride mg/Kg wet0.010 0.0200 70-1301090.0218

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020 0.200 40-16099.8 �0.200

Naphthalene mg/Kg wet0.0040 0.0200 V-0570-13083.00.0166

n-Propylbenzene mg/Kg wet0.0020 0.0200 70-1301130.0226

Styrene mg/Kg wet0.0020 0.0200 70-1301070.0214

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020 0.0200 70-1301030.0206

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010 0.0200 70-1301080.0215

Tetrachloroethylene mg/Kg wet0.0020 0.0200 70-1301260.0253

Tetrahydrofuran mg/Kg wet0.010 0.0200 70-13093.60.0187

Toluene mg/Kg wet0.0020 0.0200 70-1301030.0206

1,2,3-Trichlorobenzene mg/Kg wet0.0020 0.0200 70-13097.00.0194

1,2,4-Trichlorobenzene mg/Kg wet0.0020 0.0200 70-13095.30.0191

1,1,1-Trichloroethane mg/Kg wet0.0020 0.0200 70-1301130.0226

1,1,2-Trichloroethane mg/Kg wet0.0020 0.0200 70-1301070.0215

Trichloroethylene mg/Kg wet0.0020 0.0200 70-1301100.0220

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010 0.0200 70-13098.50.0197

1,2,3-Trichloropropane mg/Kg wet0.0020 0.0200 70-1301070.0213

1,2,4-Trimethylbenzene mg/Kg wet0.0020 0.0200 70-1301080.0217

1,3,5-Trimethylbenzene mg/Kg wet0.0020 0.0200 70-1301140.0228

Vinyl Chloride mg/Kg wet0.010 0.0200 70-13073.50.0147

m+p Xylene mg/Kg wet0.0040 0.0400 70-1301100.0440

o-Xylene mg/Kg wet0.0020 0.0200 70-1301040.0209

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1040.0521

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 96.30.0481

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 98.40.0492
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175403 - SW-846 5035

LCS Dup (B175403-BSD1) Prepared & Analyzed: 04/26/17 

Acetone mg/Kg wet0.10 0.200 2040-16078.8 1.78 �0.158

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010 0.0200 2070-13092.1 0.5440.0184

Benzene mg/Kg wet0.0020 0.0200 2070-13099.9 1.190.0200

Bromobenzene mg/Kg wet0.0020 0.0200 2070-130102 6.150.0205

Bromochloromethane mg/Kg wet0.0020 0.0200 2070-130118 0.08490.0236

Bromodichloromethane mg/Kg wet0.0020 0.0200 2070-130117 2.590.0235

Bromoform mg/Kg wet0.0020 0.0200 2070-130112 9.520.0224

Bromomethane mg/Kg wet0.010 0.0200 2040-16072.6 6.54 �0.0145

2-Butanone (MEK) mg/Kg wet0.040 0.200 2040-16085.5 2.14 �0.171

n-Butylbenzene mg/Kg wet0.0020 0.0200 2070-130114 6.120.0228

sec-Butylbenzene mg/Kg wet0.0020 0.0200 2070-130111 4.330.0221

tert-Butylbenzene mg/Kg wet0.0020 0.0200 2070-130105 5.800.0211

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010 0.0200 2070-13093.0 1.950.0186

Carbon Disulfide mg/Kg wet0.0060 0.0200 2070-130115 0.7780.0231

Carbon Tetrachloride mg/Kg wet0.0020 0.0200 2070-130115 1.990.0229

Chlorobenzene mg/Kg wet0.0020 0.0200 2070-130105 1.510.0211

Chlorodibromomethane mg/Kg wet0.0010 0.0200 2070-130116 1.460.0231

Chloroethane mg/Kg wet0.010 0.0200 2070-13077.9 6.700.0156

Chloroform mg/Kg wet0.0040 0.0200 2070-130108 0.6440.0217

Chloromethane mg/Kg wet0.010 0.0200 20 L-1440-16064.7 1.99 �0.0129

2-Chlorotoluene mg/Kg wet0.0020 0.0200 2070-130110 0.4570.0219

4-Chlorotoluene mg/Kg wet0.0020 0.0200 2070-130108 1.830.0217

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0020 0.0200 2070-13096.2 0.1040.0192

1,2-Dibromoethane (EDB) mg/Kg wet0.0010 0.0200 2070-130106 2.110.0211

Dibromomethane mg/Kg wet0.0020 0.0200 2070-130114 3.560.0229

1,2-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130109 7.950.0217

1,3-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130114 3.800.0227

1,4-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130106 7.250.0213

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.010 0.0200 20 L-14, V-0540-16050.8 1.79 �0.0102

1,1-Dichloroethane mg/Kg wet0.0020 0.0200 2070-130111 0.08990.0223

1,2-Dichloroethane mg/Kg wet0.0020 0.0200 2070-130122 2.920.0244

1,1-Dichloroethylene mg/Kg wet0.0040 0.0200 2070-130107 0.4650.0214

cis-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 2070-130105 3.280.0210

trans-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 2070-130105 1.440.0210

1,2-Dichloropropane mg/Kg wet0.0020 0.0200 2070-130107 4.090.0214

1,3-Dichloropropane mg/Kg wet0.0010 0.0200 2070-130106 0.9500.0212

2,2-Dichloropropane mg/Kg wet0.0020 0.0200 2070-130104 0.3840.0208

1,1-Dichloropropene mg/Kg wet0.0020 0.0200 2070-130108 2.060.0216

cis-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 2070-13098.5 3.090.0197

trans-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 2070-13098.5 1.710.0197

Diethyl Ether mg/Kg wet0.010 0.0200 2070-13086.5 4.190.0173

Diisopropyl Ether (DIPE) mg/Kg wet0.0010 0.0200 2070-13099.4 0.2010.0199

1,4-Dioxane mg/Kg wet0.10 0.200 20 V-1640-160114 14.8 �0.227

Ethylbenzene mg/Kg wet0.0020 0.0200 2070-130110 1.080.0220

Hexachlorobutadiene mg/Kg wet0.0020 0.0200 2070-130127 8.080.0254

2-Hexanone (MBK) mg/Kg wet0.020 0.200 2040-16086.3 0.127 �0.173

Isopropylbenzene (Cumene) mg/Kg wet0.0020 0.0200 2070-130117 1.610.0234

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020 0.0200 2070-130111 5.750.0223

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040 0.0200 2070-13095.2 1.060.0190

Methylene Chloride mg/Kg wet0.010 0.0200 2070-130106 2.230.0213

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020 0.200 2040-16099.8 0.0601 �0.200

Naphthalene mg/Kg wet0.0040 0.0200 20 V-0570-13079.2 4.690.0158
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175403 - SW-846 5035

LCS Dup (B175403-BSD1) Prepared & Analyzed: 04/26/17 

n-Propylbenzene mg/Kg wet0.0020 0.0200 2070-130108 4.420.0217

Styrene mg/Kg wet0.0020 0.0200 2070-130103 4.000.0206

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020 0.0200 2070-130106 2.870.0212

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010 0.0200 2070-130105 2.820.0209

Tetrachloroethylene mg/Kg wet0.0020 0.0200 2070-130125 0.8740.0251

Tetrahydrofuran mg/Kg wet0.010 0.0200 2070-130103 9.560.0206

Toluene mg/Kg wet0.0020 0.0200 2070-130105 1.440.0209

1,2,3-Trichlorobenzene mg/Kg wet0.0020 0.0200 2070-13093.0 4.210.0186

1,2,4-Trichlorobenzene mg/Kg wet0.0020 0.0200 2070-13092.0 3.520.0184

1,1,1-Trichloroethane mg/Kg wet0.0020 0.0200 2070-130110 3.050.0220

1,1,2-Trichloroethane mg/Kg wet0.0020 0.0200 2070-130107 0.1860.0214

Trichloroethylene mg/Kg wet0.0020 0.0200 2070-130113 2.330.0225

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010 0.0200 2070-13097.3 1.230.0195

1,2,3-Trichloropropane mg/Kg wet0.0020 0.0200 2070-13091.1 15.70.0182

1,2,4-Trimethylbenzene mg/Kg wet0.0020 0.0200 2070-130104 4.720.0207

1,3,5-Trimethylbenzene mg/Kg wet0.0020 0.0200 2070-130112 1.770.0224

Vinyl Chloride mg/Kg wet0.010 0.0200 2070-13071.5 2.760.0143

m+p Xylene mg/Kg wet0.0040 0.0400 2070-130107 3.040.0427

o-Xylene mg/Kg wet0.0020 0.0200 2070-130107 1.990.0213

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1040.0518

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 1010.0503

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 96.50.0482
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Result Limit

Reporting

Units Level

Spike

Result
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%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

[TOC_2]Semivolatile Organic Compounds by GC/MS[TOC]

Batch B175339 - SW-846 3546
[TOC_3]B175339[TOC]

Blank (B175339-BLK1) Prepared: 04/26/17  Analyzed: 04/27/17 

Acenaphthene mg/Kg wet0.17ND

Acenaphthylene mg/Kg wet0.17ND

Anthracene mg/Kg wet0.17ND

Benzo(a)anthracene mg/Kg wet0.17ND

Benzo(a)pyrene mg/Kg wet0.17ND

Benzo(b)fluoranthene mg/Kg wet0.17ND

Benzo(g,h,i)perylene mg/Kg wet0.17 V-20ND

Benzo(k)fluoranthene mg/Kg wet0.17ND

Chrysene mg/Kg wet0.17ND

Dibenz(a,h)anthracene mg/Kg wet0.17 V-20ND

Fluoranthene mg/Kg wet0.17ND

Fluorene mg/Kg wet0.17ND

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 V-20ND

2-Methylnaphthalene mg/Kg wet0.17ND

Naphthalene mg/Kg wet0.17ND

Phenanthrene mg/Kg wet0.17ND

Pyrene mg/Kg wet0.17ND

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 91.33.04

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 95.43.18

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 1083.61

LCS (B175339-BS1) Prepared: 04/26/17  Analyzed: 04/27/17 

Acenaphthene mg/Kg wet0.17 1.67 40-14076.71.28

Acenaphthylene mg/Kg wet0.17 1.67 40-14073.01.22

Anthracene mg/Kg wet0.17 1.67 40-14082.21.37

Benzo(a)anthracene mg/Kg wet0.17 1.67 40-14085.71.43

Benzo(a)pyrene mg/Kg wet0.17 1.67 40-14085.11.42

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 40-14083.41.39

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 V-2040-1401031.72

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 40-14086.81.45

Chrysene mg/Kg wet0.17 1.67 40-14083.91.40

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 V-2040-1401081.80

Fluoranthene mg/Kg wet0.17 1.67 40-14087.51.46

Fluorene mg/Kg wet0.17 1.67 40-14079.51.32

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 V-2040-1401101.83

2-Methylnaphthalene mg/Kg wet0.17 1.67 40-14077.51.29

Naphthalene mg/Kg wet0.17 1.67 40-14070.41.17

Phenanthrene mg/Kg wet0.17 1.67 40-14082.51.37

Pyrene mg/Kg wet0.17 1.67 40-14085.71.43

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 82.02.73

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 86.32.88

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 1013.35
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Result Limit

Reporting

Units Level
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Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175339 - SW-846 3546

LCS Dup (B175339-BSD1) Prepared: 04/26/17  Analyzed: 04/27/17 

Acenaphthene mg/Kg wet0.17 1.67 3040-14072.7 5.351.21

Acenaphthylene mg/Kg wet0.17 1.67 3040-14070.3 3.771.17

Anthracene mg/Kg wet0.17 1.67 3040-14079.1 3.891.32

Benzo(a)anthracene mg/Kg wet0.17 1.67 3040-14081.2 5.421.35

Benzo(a)pyrene mg/Kg wet0.17 1.67 3040-14082.2 3.421.37

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 3040-14078.0 6.721.30

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 30 V-2040-140102 1.681.70

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 3040-14080.6 7.331.34

Chrysene mg/Kg wet0.17 1.67 3040-14078.7 6.321.31

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 30 V-2040-140105 2.271.76

Fluoranthene mg/Kg wet0.17 1.67 3040-14084.2 3.891.40

Fluorene mg/Kg wet0.17 1.67 3040-14074.2 6.791.24

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 30 V-2040-140104 5.541.73

2-Methylnaphthalene mg/Kg wet0.17 1.67 3040-14077.2 0.3361.29

Naphthalene mg/Kg wet0.17 1.67 3040-14068.5 2.681.14

Phenanthrene mg/Kg wet0.17 1.67 3040-14078.1 5.381.30

Pyrene mg/Kg wet0.17 1.67 3040-14078.0 9.381.30

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 77.92.60

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 79.02.63

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 90.03.00

Matrix Spike (B175339-MS1) Prepared: 04/26/17  Analyzed: 05/01/17 Source: 17D1128-01

Acenaphthene mg/Kg dry0.27 2.65 40-14041.81.19 0.0853

Batch B175467 - SW-846 3546
[TOC_3]B175467[TOC]

Blank (B175467-BLK1) Prepared: 04/27/17  Analyzed: 05/01/17 

Acenaphthene mg/Kg wet0.17ND

Acenaphthylene mg/Kg wet0.17ND

Acetophenone mg/Kg wet0.34ND

Aniline mg/Kg wet0.34 L-04ND

Anthracene mg/Kg wet0.17ND

Benzo(a)anthracene mg/Kg wet0.17ND

Benzo(a)pyrene mg/Kg wet0.17ND

Benzo(b)fluoranthene mg/Kg wet0.17ND

Benzo(g,h,i)perylene mg/Kg wet0.17ND

Benzo(k)fluoranthene mg/Kg wet0.17ND

Bis(2-chloroethoxy)methane mg/Kg wet0.34ND

Bis(2-chloroethyl)ether mg/Kg wet0.34ND

Bis(2-chloroisopropyl)ether mg/Kg wet0.34ND

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34ND

4-Bromophenylphenylether mg/Kg wet0.34ND

Butylbenzylphthalate mg/Kg wet0.34ND

4-Chloroaniline mg/Kg wet0.66ND

2-Chloronaphthalene mg/Kg wet0.34ND

2-Chlorophenol mg/Kg wet0.34ND

Chrysene mg/Kg wet0.17ND

Dibenz(a,h)anthracene mg/Kg wet0.17ND

Dibenzofuran mg/Kg wet0.34ND

Di-n-butylphthalate mg/Kg wet0.34ND

1,2-Dichlorobenzene mg/Kg wet0.34ND

1,3-Dichlorobenzene mg/Kg wet0.34ND

1,4-Dichlorobenzene mg/Kg wet0.34ND
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175467 - SW-846 3546

Blank (B175467-BLK1) Prepared: 04/27/17  Analyzed: 05/01/17 

3,3-Dichlorobenzidine mg/Kg wet0.17ND

2,4-Dichlorophenol mg/Kg wet0.34ND

Diethylphthalate mg/Kg wet0.34ND

2,4-Dimethylphenol mg/Kg wet0.34ND

Dimethylphthalate mg/Kg wet0.34ND

2,4-Dinitrophenol mg/Kg wet0.66 V-05ND

2,4-Dinitrotoluene mg/Kg wet0.34ND

2,6-Dinitrotoluene mg/Kg wet0.34ND

Di-n-octylphthalate mg/Kg wet0.34ND

1,2-Diphenylhydrazine (as Azobenzene) mg/Kg wet0.34ND

Fluoranthene mg/Kg wet0.17ND

Fluorene mg/Kg wet0.17ND

Hexachlorobenzene mg/Kg wet0.34ND

Hexachlorobutadiene mg/Kg wet0.34 V-20ND

Hexachloroethane mg/Kg wet0.34ND

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17ND

Isophorone mg/Kg wet0.34ND

2-Methylnaphthalene mg/Kg wet0.17ND

2-Methylphenol mg/Kg wet0.34ND

3/4-Methylphenol mg/Kg wet0.34ND

Naphthalene mg/Kg wet0.17ND

Nitrobenzene mg/Kg wet0.34ND

2-Nitrophenol mg/Kg wet0.34ND

4-Nitrophenol mg/Kg wet0.66ND

Pentachlorophenol mg/Kg wet0.34 V-05ND

Phenanthrene mg/Kg wet0.17ND

Phenol mg/Kg wet0.34ND

Pyrene mg/Kg wet0.17ND

1,2,4-Trichlorobenzene mg/Kg wet0.34ND

2,4,5-Trichlorophenol mg/Kg wet0.34ND

2,4,6-Trichlorophenol mg/Kg wet0.34ND

mg/Kg wet 6.73 30-130Surrogate: 2-Fluorophenol 59.44.00

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 61.34.09

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 64.12.14

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 67.12.24

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 83.05.53

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 79.72.66

LCS (B175467-BS1) Prepared: 04/27/17  Analyzed: 05/01/17 

Acenaphthene mg/Kg wet0.17 1.67 40-14058.10.968

Acenaphthylene mg/Kg wet0.17 1.67 40-14056.70.945

Acetophenone mg/Kg wet0.34 1.67 40-14062.71.04

Aniline mg/Kg wet0.34 1.67 L-0440-14037.8 *0.629

Anthracene mg/Kg wet0.17 1.67 40-14061.11.02

Benzo(a)anthracene mg/Kg wet0.17 1.67 40-14064.91.08

Benzo(a)pyrene mg/Kg wet0.17 1.67 40-14066.51.11

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 40-14063.61.06

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 40-14061.81.03

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 40-14062.51.04

Bis(2-chloroethoxy)methane mg/Kg wet0.34 1.67 40-14057.30.955

Bis(2-chloroethyl)ether mg/Kg wet0.34 1.67 40-14055.30.921

Bis(2-chloroisopropyl)ether mg/Kg wet0.34 1.67 40-14061.51.02
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175467 - SW-846 3546

LCS (B175467-BS1) Prepared: 04/27/17  Analyzed: 05/01/17 

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34 1.67 40-14061.81.03

4-Bromophenylphenylether mg/Kg wet0.34 1.67 40-14071.31.19

Butylbenzylphthalate mg/Kg wet0.34 1.67 40-14064.71.08

4-Chloroaniline mg/Kg wet0.66 1.67 15-14040.8 �0.680

2-Chloronaphthalene mg/Kg wet0.34 1.67 40-14057.30.954

2-Chlorophenol mg/Kg wet0.34 1.67 30-13059.10.985

Chrysene mg/Kg wet0.17 1.67 40-14058.00.967

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 40-14065.11.08

Dibenzofuran mg/Kg wet0.34 1.67 40-14067.11.12

Di-n-butylphthalate mg/Kg wet0.34 1.67 40-14059.20.987

1,2-Dichlorobenzene mg/Kg wet0.34 1.67 40-14056.60.944

1,3-Dichlorobenzene mg/Kg wet0.34 1.67 40-14055.10.918

1,4-Dichlorobenzene mg/Kg wet0.34 1.67 40-14056.20.937

3,3-Dichlorobenzidine mg/Kg wet0.17 1.67 40-14050.60.844

2,4-Dichlorophenol mg/Kg wet0.34 1.67 30-13068.71.15

Diethylphthalate mg/Kg wet0.34 1.67 40-14065.91.10

2,4-Dimethylphenol mg/Kg wet0.34 1.67 30-13061.41.02

Dimethylphthalate mg/Kg wet0.34 1.67 40-14067.81.13

2,4-Dinitrophenol mg/Kg wet0.66 1.67 V-0515-14036.7 �0.612

2,4-Dinitrotoluene mg/Kg wet0.34 1.67 40-14068.81.15

2,6-Dinitrotoluene mg/Kg wet0.34 1.67 40-14070.81.18

Di-n-octylphthalate mg/Kg wet0.34 1.67 40-14060.21.00

1,2-Diphenylhydrazine (as Azobenzene) mg/Kg wet0.34 1.67 40-14060.71.01

Fluoranthene mg/Kg wet0.17 1.67 40-14061.61.03

Fluorene mg/Kg wet0.17 1.67 40-14062.51.04

Hexachlorobenzene mg/Kg wet0.34 1.67 40-14071.91.20

Hexachlorobutadiene mg/Kg wet0.34 1.67 V-2040-14080.91.35

Hexachloroethane mg/Kg wet0.34 1.67 40-14059.00.983

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 40-14065.51.09

Isophorone mg/Kg wet0.34 1.67 40-14061.71.03

2-Methylnaphthalene mg/Kg wet0.17 1.67 40-14068.11.14

2-Methylphenol mg/Kg wet0.34 1.67 30-13058.40.974

3/4-Methylphenol mg/Kg wet0.34 1.67 30-13061.31.02

Naphthalene mg/Kg wet0.17 1.67 40-14060.61.01

Nitrobenzene mg/Kg wet0.34 1.67 40-14062.81.05

2-Nitrophenol mg/Kg wet0.34 1.67 30-13060.01.00

4-Nitrophenol mg/Kg wet0.66 1.67 15-14072.6 �1.21

Pentachlorophenol mg/Kg wet0.34 1.67 V-0530-13038.30.639

Phenanthrene mg/Kg wet0.17 1.67 40-14061.61.03

Phenol mg/Kg wet0.34 1.67 15-14061.2 �1.02

Pyrene mg/Kg wet0.17 1.67 40-14065.71.09

1,2,4-Trichlorobenzene mg/Kg wet0.34 1.67 40-14065.61.09

2,4,5-Trichlorophenol mg/Kg wet0.34 1.67 30-13071.01.18

2,4,6-Trichlorophenol mg/Kg wet0.34 1.67 30-13066.01.10

mg/Kg wet 6.73 30-130Surrogate: 2-Fluorophenol 62.34.19

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 66.34.42

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 68.62.29

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 72.92.43

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 83.95.60

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 76.02.53
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175467 - SW-846 3546

LCS Dup (B175467-BSD1) Prepared: 04/27/17  Analyzed: 05/01/17 

Acenaphthene mg/Kg wet0.17 1.67 3040-14057.5 1.070.958

Acenaphthylene mg/Kg wet0.17 1.67 3040-14057.0 0.5280.950

Acetophenone mg/Kg wet0.34 1.67 3040-14062.9 0.4141.05

Aniline mg/Kg wet0.34 1.67 30 L-0440-14039.3 3.95*0.655

Anthracene mg/Kg wet0.17 1.67 3040-14063.0 3.031.05

Benzo(a)anthracene mg/Kg wet0.17 1.67 3040-14066.6 2.461.11

Benzo(a)pyrene mg/Kg wet0.17 1.67 3040-14067.3 1.291.12

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 3040-14065.0 2.241.08

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 3040-14063.2 2.271.05

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 3040-14064.6 3.301.08

Bis(2-chloroethoxy)methane mg/Kg wet0.34 1.67 3040-14058.8 2.650.980

Bis(2-chloroethyl)ether mg/Kg wet0.34 1.67 3040-14054.1 2.230.901

Bis(2-chloroisopropyl)ether mg/Kg wet0.34 1.67 3040-14062.2 1.161.04

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34 1.67 3040-14062.0 0.3551.03

4-Bromophenylphenylether mg/Kg wet0.34 1.67 3040-14072.1 1.141.20

Butylbenzylphthalate mg/Kg wet0.34 1.67 3040-14064.0 1.031.07

4-Chloroaniline mg/Kg wet0.66 1.67 3015-14041.3 1.36 �0.689

2-Chloronaphthalene mg/Kg wet0.34 1.67 3040-14057.1 0.3150.951

2-Chlorophenol mg/Kg wet0.34 1.67 3030-13058.9 0.3730.981

Chrysene mg/Kg wet0.17 1.67 3040-14058.3 0.5160.972

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 3040-14065.5 0.5821.09

Dibenzofuran mg/Kg wet0.34 1.67 3040-14066.9 0.2691.12

Di-n-butylphthalate mg/Kg wet0.34 1.67 3040-14060.9 2.861.02

1,2-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14058.3 2.920.972

1,3-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14056.4 2.260.939

1,4-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14056.4 0.2130.939

3,3-Dichlorobenzidine mg/Kg wet0.17 1.67 3040-14052.8 4.210.880

2,4-Dichlorophenol mg/Kg wet0.34 1.67 3030-13067.9 1.261.13

Diethylphthalate mg/Kg wet0.34 1.67 3040-14066.1 0.3031.10

2,4-Dimethylphenol mg/Kg wet0.34 1.67 3030-13061.0 0.6541.02

Dimethylphthalate mg/Kg wet0.34 1.67 3040-14068.6 1.231.14

2,4-Dinitrophenol mg/Kg wet0.66 1.67 30 V-0515-14036.1 1.59 �0.602

2,4-Dinitrotoluene mg/Kg wet0.34 1.67 3040-14067.9 1.431.13

2,6-Dinitrotoluene mg/Kg wet0.34 1.67 3040-14071.3 0.8161.19

Di-n-octylphthalate mg/Kg wet0.34 1.67 3040-14062.6 3.871.04

1,2-Diphenylhydrazine (as Azobenzene) mg/Kg wet0.34 1.67 3040-14061.4 1.111.02

Fluoranthene mg/Kg wet0.17 1.67 3040-14064.5 4.631.08

Fluorene mg/Kg wet0.17 1.67 3040-14062.8 0.5421.05

Hexachlorobenzene mg/Kg wet0.34 1.67 3040-14073.0 1.491.22

Hexachlorobutadiene mg/Kg wet0.34 1.67 30 V-2040-14080.3 0.6951.34

Hexachloroethane mg/Kg wet0.34 1.67 3040-14060.3 2.151.00

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 3040-14066.2 1.091.10

Isophorone mg/Kg wet0.34 1.67 3040-14062.0 0.4201.03

2-Methylnaphthalene mg/Kg wet0.17 1.67 3040-14066.5 2.381.11

2-Methylphenol mg/Kg wet0.34 1.67 3030-13057.0 2.460.950

3/4-Methylphenol mg/Kg wet0.34 1.67 3030-13061.5 0.4561.03

Naphthalene mg/Kg wet0.17 1.67 3040-14060.6 0.09901.01

Nitrobenzene mg/Kg wet0.34 1.67 3040-14063.0 0.2861.05

2-Nitrophenol mg/Kg wet0.34 1.67 3030-13060.9 1.491.02

4-Nitrophenol mg/Kg wet0.66 1.67 3015-14075.5 3.94 �1.26

Pentachlorophenol mg/Kg wet0.34 1.67 30 V-0530-13036.8 4.040.614

Phenanthrene mg/Kg wet0.17 1.67 3040-14062.5 1.511.04
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175467 - SW-846 3546

LCS Dup (B175467-BSD1) Prepared: 04/27/17  Analyzed: 05/01/17 

Phenol mg/Kg wet0.34 1.67 3015-14059.5 2.82 �0.991

Pyrene mg/Kg wet0.17 1.67 3040-14068.5 4.261.14

1,2,4-Trichlorobenzene mg/Kg wet0.34 1.67 3040-14066.8 1.841.11

2,4,5-Trichlorophenol mg/Kg wet0.34 1.67 3030-13076.2 7.121.27

2,4,6-Trichlorophenol mg/Kg wet0.34 1.67 3030-13066.2 0.2421.10

mg/Kg wet 6.73 30-130Surrogate: 2-Fluorophenol 61.34.13

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 65.24.35

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 68.02.27

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 76.22.54

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 82.25.48

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 77.82.59
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Polychlorinated Biphenyls By GC/ECD - Quality Control

QUALITY CONTROL

[TOC_2]Polychlorinated Biphenyls By GC/ECD[TOC]

Batch B175466 - SW-846 3546
[TOC_3]B175466[TOC]

Blank (B175466-BLK1) Prepared: 04/27/17  Analyzed: 04/30/17 

Aroclor-1016 mg/Kg wet0.020ND

Aroclor-1016 [2C] mg/Kg wet0.020ND

Aroclor-1221 mg/Kg wet0.020ND

Aroclor-1221 [2C] mg/Kg wet0.020ND

Aroclor-1232 mg/Kg wet0.020ND

Aroclor-1232 [2C] mg/Kg wet0.020ND

Aroclor-1242 mg/Kg wet0.020ND

Aroclor-1242 [2C] mg/Kg wet0.020ND

Aroclor-1248 mg/Kg wet0.020ND

Aroclor-1248 [2C] mg/Kg wet0.020ND

Aroclor-1254 mg/Kg wet0.020ND

Aroclor-1254 [2C] mg/Kg wet0.020ND

Aroclor-1260 mg/Kg wet0.020ND

Aroclor-1260 [2C] mg/Kg wet0.020ND

Aroclor-1262 mg/Kg wet0.020ND

Aroclor-1262 [2C] mg/Kg wet0.020ND

Aroclor-1268 mg/Kg wet0.020ND

Aroclor-1268 [2C] mg/Kg wet0.020ND

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 98.10.196

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 94.40.189

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 96.40.193

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 90.10.180

LCS (B175466-BS1) Prepared: 04/27/17  Analyzed: 04/30/17 

Aroclor-1016 mg/Kg wet0.020 0.200 40-1401000.20

Aroclor-1016 [2C] mg/Kg wet0.020 0.200 40-1401030.21

Aroclor-1260 mg/Kg wet0.020 0.200 40-14089.80.18

Aroclor-1260 [2C] mg/Kg wet0.020 0.200 40-14096.70.19

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 98.30.197

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 94.70.189

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 99.90.200

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 93.40.187

LCS Dup (B175466-BSD1) Prepared: 04/27/17  Analyzed: 04/30/17 

Aroclor-1016 mg/Kg wet0.020 0.200 3040-140102 1.170.20

Aroclor-1016 [2C] mg/Kg wet0.020 0.200 3040-140104 1.110.21

Aroclor-1260 mg/Kg wet0.020 0.200 3040-14091.2 1.570.18

Aroclor-1260 [2C] mg/Kg wet0.020 0.200 3040-14098.5 1.920.20

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 99.50.199

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 96.00.192

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 1000.201

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 94.30.189
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Petroleum Hydrocarbons Analyses - Quality Control

QUALITY CONTROL

[TOC_2]Petroleum Hydrocarbons Analyses[TOC]

Batch B175469 - SW-846 3546
[TOC_3]B175469[TOC]

Blank (B175469-BLK1) Prepared: 04/27/17  Analyzed: 04/28/17 

TPH (C9-C36) mg/Kg wet8.3ND

mg/Kg wet 3.33 40-140Surrogate: o-Terphenyl 92.03.07

LCS (B175469-BS1) Prepared: 04/27/17  Analyzed: 04/28/17 

TPH (C9-C36) mg/Kg wet8.3 33.3 40-14085.628.5

mg/Kg wet 3.33 40-140Surrogate: o-Terphenyl 91.33.04

LCS Dup (B175469-BSD1) Prepared: 04/27/17  Analyzed: 04/28/17 

TPH (C9-C36) mg/Kg wet8.3 33.3 3040-14088.8 3.6629.6

mg/Kg wet 3.33 40-140Surrogate: o-Terphenyl 94.63.15
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals Analyses (Total) - Quality Control

QUALITY CONTROL

[TOC_2]Metals Analyses (Total)[TOC]

Batch B175482 - SW-846 7471
[TOC_3]B175482[TOC]

Blank (B175482-BLK1) Prepared & Analyzed: 04/27/17 

Mercury mg/Kg wet0.025ND

LCS (B175482-BS1) Prepared & Analyzed: 04/27/17 

Mercury mg/Kg wet1.9 9.36 73.7-126.31019.48

LCS Dup (B175482-BSD1) Prepared & Analyzed: 04/27/17 

Mercury mg/Kg wet1.9 9.36 3073.7-126.3107 5.209.99

Duplicate (B175482-DUP1) Prepared & Analyzed: 04/27/17 Source: 17D1128-03

Mercury mg/Kg dry0.19 3511.81.28 1.13

Matrix Spike (B175482-MS1) Prepared & Analyzed: 04/27/17 Source: 17D1128-03

Mercury mg/Kg dry0.19 0.251 MS-1175-125153 *1.52 1.13

Batch B175526 - SW-846 3050B
[TOC_3]B175526[TOC]

Blank (B175526-BLK1) Prepared: 04/27/17  Analyzed: 05/01/17 

Antimony mg/Kg wet2.5ND

Arsenic mg/Kg wet2.5ND

Barium mg/Kg wet2.5ND

Beryllium mg/Kg wet0.25ND

Cadmium mg/Kg wet0.25ND

Chromium mg/Kg wet0.50ND

Lead mg/Kg wet0.75ND

Nickel mg/Kg wet0.50ND

Selenium mg/Kg wet5.0ND

Silver mg/Kg wet0.50ND

Thallium mg/Kg wet2.5ND

Vanadium mg/Kg wet1.0ND

Zinc mg/Kg wet1.0ND

LCS (B175526-BS1) Prepared: 04/27/17  Analyzed: 05/01/17 

Antimony mg/Kg wet5.0 88.2 0-210.3142125

Arsenic mg/Kg wet5.0 57.0 77.8-122.195.054.1

Barium mg/Kg wet5.0 110 82-117.485.894.3

Beryllium mg/Kg wet0.50 67.5 82.3-117.710872.6

Cadmium mg/Kg wet0.50 77.8 81.9-118.296.875.3

Chromium mg/Kg wet1.0 65.0 78.7-120.691.159.2

Lead mg/Kg wet1.5 85.6 82.4-117.888.876.0

Nickel mg/Kg wet1.0 61.3 82.2-117.894.257.8

Selenium mg/Kg wet10 78.9 77.1-122.395.275.1

Silver mg/Kg wet1.0 54.2 74.3-125.494.451.2

Thallium mg/Kg wet5.0 178 78.2-121.696.9172

Vanadium mg/Kg wet2.0 56.3 64.8-135.286.348.6

Zinc mg/Kg wet2.0 198 79.7-120.891.9182
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals Analyses (Total) - Quality Control

QUALITY CONTROL

Batch B175526 - SW-846 3050B

LCS Dup (B175526-BSD1) Prepared: 04/27/17  Analyzed: 05/01/17 

Antimony mg/Kg wet4.9 88.2 300-210.3162 13.3143

Arsenic mg/Kg wet4.9 57.0 3077.8-122.193.7 1.3753.4

Barium mg/Kg wet4.9 110 3082-117.491.4 6.40101

Beryllium mg/Kg wet0.49 67.5 3082.3-117.7113 5.2176.5

Cadmium mg/Kg wet0.49 77.8 3081.9-118.294.2 2.7673.3

Chromium mg/Kg wet0.98 65.0 3078.7-120.692.1 1.1559.9

Lead mg/Kg wet1.5 85.6 3082.4-117.887.5 1.4774.9

Nickel mg/Kg wet0.98 61.3 3082.2-117.893.2 1.1557.1

Selenium mg/Kg wet9.8 78.9 3077.1-122.394.4 0.81874.5

Silver mg/Kg wet0.98 54.2 3074.3-125.494.4 0.010951.2

Thallium mg/Kg wet4.9 178 3078.2-121.696.1 0.835171

Vanadium mg/Kg wet2.0 56.3 3064.8-135.290.7 5.0351.1

Zinc mg/Kg wet2.0 198 3079.7-120.889.6 2.49177

MRL Check (B175526-MRL1) Prepared: 04/27/17  Analyzed: 05/01/17 

Lead mg/Kg wet0.74 0.741 80-12093.60.693

Page 45 of 60

Table of Contents



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total) - Quality Control

QUALITY CONTROL

[TOC_2]Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)[TOC]

Batch B175351 - SM2580 A
[TOC_3]B175351[TOC]

Duplicate (B175351-DUP1) Prepared & Analyzed: 04/26/17 Source: 17D1128-01

Oxidation/Reduction Potential mV 24.65.06154 162

Batch B175358 - SW-846 9045C
[TOC_3]B175358[TOC]

LCS (B175358-BS1) Prepared & Analyzed: 04/26/17 

pH pH Units 6.00 98.5-1101016.05

LCS (B175358-BS2) Prepared & Analyzed: 04/26/17 

pH pH Units 6.00 98.5-11099.25.95

Duplicate (B175358-DUP1) Prepared & Analyzed: 04/26/17 Source: 17D1128-01

pH pH Units 50.3775.3 5.3

Batch B175376 - SW-846 9045C
[TOC_3]B175376[TOC]

LCS (B175376-BS1) Prepared & Analyzed: 04/26/17 

pH pH Units 6.00 98.5-1101016.05

Batch B175501 - SW-846 7196A
[TOC_3]B175501[TOC]

Blank (B175501-BLK1) Prepared: 04/27/17  Analyzed: 04/28/17 

Hexavalent Chromium mg/Kg wet0.16ND

LCS (B175501-BS1) Prepared: 04/27/17  Analyzed: 04/28/17 

Hexavalent Chromium mg/Kg wet1.8 64.0 80-12087.556

LCS Dup (B175501-BSD1) Prepared: 04/27/17  Analyzed: 04/28/17 

Hexavalent Chromium mg/Kg wet1.8 63.9 2080-12091.6 4.2758

Batch B175566 - SW-846 9014
[TOC_3]B175566[TOC]

Blank (B175566-BLK1) Prepared: 04/27/17  Analyzed: 04/28/17 

Reactive Cyanide mg/Kg0.40ND

LCS (B175566-BS1) Prepared: 04/27/17  Analyzed: 04/28/17 

Reactive Cyanide mg/Kg0.40 10.0 85.9-11090.49.0

Batch B175577 - SW-846 9030A
[TOC_3]B175577[TOC]

Blank (B175577-BLK1) Prepared: 04/27/17  Analyzed: 04/28/17 

Reactive Sulfide mg/Kg2.0ND
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total) - Quality Control

QUALITY CONTROL

Batch B175577 - SW-846 9030A

LCS (B175577-BS1) Prepared: 04/27/17  Analyzed: 04/28/17 

Reactive Sulfide mg/Kg2.0 14.8 64.5-12086.513

Batch B175749 - SW-846 7196A
[TOC_3]B175749[TOC]

Blank (B175749-BLK1) Prepared: 05/01/17  Analyzed: 05/02/17 

Hexavalent Chromium mg/Kg wet0.16ND

LCS (B175749-BS1) Prepared: 05/01/17  Analyzed: 05/02/17 

Hexavalent Chromium mg/Kg wet1.8 64.3 80-12083.153

LCS Dup (B175749-BSD1) Prepared: 05/01/17  Analyzed: 05/02/17 

Hexavalent Chromium mg/Kg wet1.8 64.2 2080-12084.9 2.0154

Batch B175829 - SM21-22 2510B Modified
[TOC_3]B175829[TOC]

Blank (B175829-BLK1) Prepared & Analyzed: 05/02/17 

Specific conductance µmhos/cm2.0ND

LCS (B175829-BS2) Prepared & Analyzed: 05/02/17 

Specific conductance µmhos/cm2.0 234 89.2-11097.0230
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IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES Disposal Characterization

SW-846 8082A

Lab Sample ID: Date(s) Analyzed17D1128-05

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

Instrument ID (2):

05/01/2017 05/01/2017

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

Aroclor-1254 1 0.000 0.000 0.000 0.57

0.560.0000.0000.0002 1.8

Aroclor-1260 1 0.000 0.000 0.000 0.20

0.230.0000.0000.0002 14.0

[TOC_1]Dual Column RPD Report[TOC]
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IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS

SW-846 8082A

Lab Sample ID: Date(s) AnalyzedB175466-BS1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

Instrument ID (2):

04/30/2017 04/30/2017

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

Aroclor-1016 1 0.000 0.000 0.000 0.20

0.210.0000.0000.0002 4.9

Aroclor-1260 1 0.000 0.000 0.000 0.18

0.190.0000.0000.0002 5.4
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IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS Dup

SW-846 8082A

Lab Sample ID: Date(s) AnalyzedB175466-BSD1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

Instrument ID (2):

04/30/2017 04/30/2017

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

Aroclor-1016 1 0.000 0.000 0.000 0.20

0.210.0000.0000.0002 4.9

Aroclor-1260 1 0.000 0.000 0.000 0.18

0.200.0000.0000.0002 10.5
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FLAG/QUALIFIER SUMMARY

* QC result is outside of established limits.

� Wide recovery limits established for difficult compound.

� Wide RPD limits established for difficult compound.

# Data exceeded client recommended or regulatory level 

Percent recoveries and relative percent differences (RPDs) are determined by the software using values in the 

calculation which have not been rounded.

No results have been blank subtracted unless specified in the case narrative section.

RL Reporting Limit

DL Method Detection Limit

MCL Maximum Contaminant Level

ND Not Detected

Laboratory fortified blank/laboratory control sample recovery and duplicate recovery are outside of control limits.  

Reported value for this compound is likely to be biased on the low side.

L-04

Either laboratory fortified blank/laboratory control sample or duplicate recovery is outside of control limits, but the 

other is within limits. RPD between the two LFB/LCS results is within method specified criteria.

L-07

Compound classified by MA CAM as difficult with acceptable recoveries of  40-160%.  Recovery does not meet 

70-130% criteria but does meet difficult compound criteria.

L-14

Matrix spike recovery outside of control limits.  Possibility of sample matrix effects that lead to a high bias for 

reported result or non-homogeneous sample aliquots cannot be eliminated.

MS-11

Elevated reporting limit due to matrix interference.RL-12

Continuing calibration did not meet method specifications and was biased on the low side for this compound.  

Increased uncertainty is associated with the reported value which is likely to be biased on the low side.

V-05

Response factor is less than method specified minimum acceptable value.  Reduced precision and accuracy may be 

associated with reported result.

V-16

Continuing calibration did not meet method specifications and was biased on the high side.  Data validation is not 

affected since sample result was "not detected" for this compound.

V-20

Elevated method reporting limit due to intense color of sampleW-06

[TOC_1]Flag/Qualifier Summary[TOC]

Page 51 of 60

Table of Contents



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 1030 in Soil

NY,NH,CT,NC,ME,VAIgnitability

SW-846 6010C-D in Soil

CT,NH,NY,ME,VA,NCAntimony

CT,NH,NY,ME,VA,NCArsenic

CT,NH,NY,ME,VA,NCBarium

CT,NH,NY,ME,VA,NCBeryllium

CT,NH,NY,ME,VA,NCCadmium

CT,NH,NY,ME,VA,NCChromium

CT,NH,NY,AIHA,ME,VA,NCLead

CT,NH,NY,ME,VA,NCNickel

CT,NH,NY,ME,VA,NCSelenium

CT,NH,NY,ME,VA,NCSilver

CT,NH,NY,ME,VA,NCThallium

CT,NH,NY,ME,VA,NCVanadium

CT,NH,NY,ME,VA,NCZinc

SW-846 7196A in Soil

NY,CT,NH,NC,ME,VAHexavalent Chromium

SW-846 7471B in Soil

CT,NH,NY,NC,ME,VAMercury

SW-846 8082A in Soil

CT,NH,NY,NC,ME,VAAroclor-1016

CT,NH,NY,NC,ME,VAAroclor-1016 [2C]

CT,NH,NY,NC,ME,VAAroclor-1221

CT,NH,NY,NC,ME,VAAroclor-1221 [2C]

CT,NH,NY,NC,ME,VAAroclor-1232

CT,NH,NY,NC,ME,VAAroclor-1232 [2C]

CT,NH,NY,NC,ME,VAAroclor-1242

CT,NH,NY,NC,ME,VAAroclor-1242 [2C]

CT,NH,NY,NC,ME,VAAroclor-1248

CT,NH,NY,NC,ME,VAAroclor-1248 [2C]

CT,NH,NY,NC,ME,VAAroclor-1254

CT,NH,NY,NC,ME,VAAroclor-1254 [2C]

CT,NH,NY,NC,ME,VAAroclor-1260

CT,NH,NY,NC,ME,VAAroclor-1260 [2C]

NH,NY,NC,ME,VAAroclor-1262

NH,NY,NC,ME,VAAroclor-1262 [2C]

NH,NY,NC,ME,VAAroclor-1268

NH,NY,NC,ME,VAAroclor-1268 [2C]

SW-846 8260C in Soil

CT,NH,NY,MEAcetone

CT,NH,NY,MEBenzene

NH,NY,MEBromobenzene

NH,NY,MEBromochloromethane

CT,NH,NY,MEBromodichloromethane

CT,NH,NY,MEBromoform

[TOC_1]Certifications[TOC]
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CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8260C in Soil

CT,NH,NY,MEBromomethane

CT,NH,NY,ME2-Butanone (MEK)

CT,NH,NY,MEn-Butylbenzene

CT,NH,NY,MEsec-Butylbenzene

CT,NH,NY,MEtert-Butylbenzene

CT,NH,NY,MECarbon Disulfide

CT,NH,NY,MECarbon Tetrachloride

CT,NH,NY,MEChlorobenzene

CT,NH,NY,MEChlorodibromomethane

CT,NH,NY,MEChloroethane

CT,NH,NY,MEChloroform

CT,NH,NY,MEChloromethane

CT,NH,NY,ME2-Chlorotoluene

CT,NH,NY,ME4-Chlorotoluene

NH,NY,MEDibromomethane

CT,NH,NY,ME1,2-Dichlorobenzene

CT,NH,NY,ME1,3-Dichlorobenzene

CT,NH,NY,ME1,4-Dichlorobenzene

NY,MEDichlorodifluoromethane (Freon 12)

CT,NH,NY,ME1,1-Dichloroethane

CT,NH,NY,ME1,2-Dichloroethane

CT,NH,NY,ME1,1-Dichloroethylene

CT,NH,NY,MEcis-1,2-Dichloroethylene

CT,NH,NY,MEtrans-1,2-Dichloroethylene

CT,NH,NY,ME1,2-Dichloropropane

NH,NY,ME1,3-Dichloropropane

NH,NY,ME2,2-Dichloropropane

NH,NY,ME1,1-Dichloropropene

CT,NH,NY,MEcis-1,3-Dichloropropene

CT,NH,NY,MEtrans-1,3-Dichloropropene

NY1,4-Dioxane

CT,NH,NY,MEEthylbenzene

NH,NY,MEHexachlorobutadiene

CT,NH,NY,ME2-Hexanone (MBK)

CT,NH,NY,MEIsopropylbenzene (Cumene)

NH,NYp-Isopropyltoluene (p-Cymene)

NH,NYMethyl tert-Butyl Ether (MTBE)

CT,NH,NY,MEMethylene Chloride

CT,NH,NY4-Methyl-2-pentanone (MIBK)

NH,NY,MENaphthalene

NH,NYn-Propylbenzene

CT,NH,NY,MEStyrene

CT,NH,NY,ME1,1,1,2-Tetrachloroethane

CT,NH,NY,ME1,1,2,2-Tetrachloroethane

CT,NH,NY,METetrachloroethylene

CT,NH,NY,METoluene

NY1,2,3-Trichlorobenzene
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CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8260C in Soil

NH,NY,ME1,2,4-Trichlorobenzene

CT,NH,NY,ME1,1,1-Trichloroethane

CT,NH,NY,ME1,1,2-Trichloroethane

CT,NH,NY,METrichloroethylene

CT,NH,NY,METrichlorofluoromethane (Freon 11)

NH,NY,ME1,2,3-Trichloropropane

CT,NH,NY,ME1,2,4-Trimethylbenzene

CT,NH,NY,ME1,3,5-Trimethylbenzene

CT,NH,NY,MEVinyl Chloride

CT,NH,NY,MEm+p Xylene

CT,NH,NY,MEo-Xylene

SW-846 8270D in Soil

CT,NY,NH,ME,NC,VAAcenaphthene

CT,NY,NHAcenaphthene

CT,NY,NH,ME,NC,VAAcenaphthylene

CT,NY,NHAcenaphthylene

NY,NHAcetophenone

NY,NHAniline

CT,NY,NHAnthracene

CT,NY,NH,ME,NC,VAAnthracene

CT,NY,NHBenzo(a)anthracene

CT,NY,NH,ME,NC,VABenzo(a)anthracene

CT,NY,NH,ME,NC,VABenzo(a)pyrene

CT,NY,NHBenzo(a)pyrene

CT,NY,NH,ME,NC,VABenzo(b)fluoranthene

CT,NY,NHBenzo(b)fluoranthene

CT,NY,NHBenzo(g,h,i)perylene

CT,NY,NH,ME,NC,VABenzo(g,h,i)perylene

CT,NY,NHBenzo(k)fluoranthene

CT,NY,NH,ME,NC,VABenzo(k)fluoranthene

CT,NY,NHBis(2-chloroethoxy)methane

CT,NY,NHBis(2-chloroethyl)ether

CT,NY,NHBis(2-chloroisopropyl)ether

CT,NY,NHBis(2-Ethylhexyl)phthalate

CT,NY,NH4-Bromophenylphenylether

CT,NY,NHButylbenzylphthalate

CT,NY,NH4-Chloroaniline

CT,NY,NH2-Chloronaphthalene

CT,NY,NH2-Chlorophenol

CT,NY,NHChrysene

CT,NY,NH,ME,NC,VAChrysene

CT,NY,NHDibenz(a,h)anthracene

CT,NY,NH,ME,NC,VADibenz(a,h)anthracene

CT,NY,NHDibenzofuran

CT,NY,NHDi-n-butylphthalate

NY,NH1,2-Dichlorobenzene
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CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8270D in Soil

NY,NH1,3-Dichlorobenzene

NY,NH1,4-Dichlorobenzene

CT,NY,NH3,3-Dichlorobenzidine

CT,NY,NH2,4-Dichlorophenol

CT,NY,NHDiethylphthalate

CT,NY,NH2,4-Dimethylphenol

CT,NY,NHDimethylphthalate

CT,NY,NH2,4-Dinitrophenol

CT,NY,NH2,4-Dinitrotoluene

CT,NY,NH2,6-Dinitrotoluene

CT,NY,NHDi-n-octylphthalate

NY,NH1,2-Diphenylhydrazine (as Azobenzene)

CT,NY,NHFluoranthene

CT,NY,NH,ME,NC,VAFluoranthene

CT,NY,NH,ME,NC,VAFluorene

NY,NHFluorene

CT,NY,NHHexachlorobenzene

CT,NY,NHHexachlorobutadiene

CT,NY,NHHexachloroethane

CT,NY,NHIndeno(1,2,3-cd)pyrene

CT,NY,NH,ME,NC,VAIndeno(1,2,3-cd)pyrene

CT,NY,NHIsophorone

CT,NY,NH2-Methylnaphthalene

CT,NY,NH,ME,NC,VA2-Methylnaphthalene

CT,NY,NH2-Methylphenol

CT,NY,NH3/4-Methylphenol

CT,NY,NH,ME,NC,VANaphthalene

CT,NY,NHNaphthalene

CT,NY,NHNitrobenzene

CT,NY,NH2-Nitrophenol

CT,NY,NH4-Nitrophenol

CT,NY,NHPentachlorophenol

CT,NY,NH,ME,NC,VAPhenanthrene

CT,NY,NHPhenanthrene

CT,NY,NHPhenol

CT,NY,NHPyrene

CT,NY,NH,ME,NC,VAPyrene

CT,NY,NH1,2,4-Trichlorobenzene

CT,NY,NH2,4,5-Trichlorophenol

CT,NY,NH2,4,6-Trichlorophenol
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The CON-TEST Environmental Laboratory operates under the following certifications and accreditations:

Code Description Number Expires

100033AIHA-LAP, LLC - ISO17025:2005AIHA 02/1/2018

M-MA100Massachusetts DEPMA 06/30/2017

PH-0567Connecticut Department of Publilc HealthCT 09/30/2017

10899 NELAPNew York State Department of HealthNY 04/1/2018

2516 NELAPNew Hampshire Environmental LabNH-S 02/5/2018

LAO00112Rhode Island Department of HealthRI 12/30/2017

652North Carolina Div. of Water QualityNC 12/31/2017

MA007 NELAPNew Jersey DEPNJ 06/30/2017

E871027 NELAPFlorida Department of HealthFL 06/30/2017

LL015036Vermont Department of Health Lead LaboratoryVT 07/30/2017

2011028State of MaineME 06/9/2017

460217Commonwealth of VirginiaVA 12/14/2017

2557 NELAPNew Hampshire Environmental LabNH-P 09/6/2017
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MADEP MCP Analytical Method Report Certification Form

Laboratory Name: Con-Test Analytical Laboratory Project #:

Project Location:

This Form provides certifications for the following data set: [list Laboratory Sample ID Number(s)]

17D1128

17D1128-01 thru 17D1128-05

8260 VOC  

CAM II A (X)

8151 Herbicides 

CAM V C ( )

8330 Explosives 

CAM VIII A ( )

6010 Metals  

CAM III A  (X)

7470/7471 Hg  

CAM IIIB  (X)

8270 SVOC 

CAM II B  (X)

8081 Pesticides 

CAM V B ( )

MassDEP VPH  

CAM IV A ( )

6020 Metals   

CAM III D ( )

9014 Total 

Cyanide/PAC 

CAM VI A ( )

8082 PCB   

CAM V A (X)

6860 Perchlorate 

CAM VIII B ( )

MassDEP EPH  

CAM IV A ( )

7010 Metals  

CAM III C  ( )

7196 Hex Cr   

CAM VI B (X)

MassDEP APH 

CAM IX A ( )

TO-15 VOC 

CAM IX B ( )

18 Howley St.

Matrices:  

RTN:

Soil

CAM Protocol (check all that below)

Affirmative response to Questions A throughF is required for �Presumptive Certainty� status 

ü  

A
Yes No¹

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?

ü  

B
Yes No¹

Were the analytical method(s) and all associated QC requirements specificed in the selected CAM 

protocol(s) followed?

ü  

C
Yes No¹

Were all required corrective actions and analytical response actions specified in the selected CAM 

protocol(s) implemented for all identified performance standard non-conformances?

ü  

D
Yes No¹

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 

Quality Assurance and Quality Control Guidlines for the Acquisition and Reporting of Analytical 

Data?

  

E a
Yes No¹

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).

  

E b
Yes No¹

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

ü  

F
Yes No¹

Were all applicable CAM protocol QC and performance standard non-conformances identified and 

evaluated in a laboratory narrative (including all No responses to Qestions A through E)?

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 

protocol(s)?
ü Yes  No¹

A response to questions G, H and I below is required for �Presumptive Certainty� status 

Were all QC perfomance standards specified in the CAM protocol(s) achieved?  Yes ü No¹H

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.

 ü

I
Yes No¹

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

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, accurate and complete. 

¹All Negative responses must be addressed in an attached Environmental Laboratory case narrative.

Signature:

Printed Name:

Position:

Date:

Project Manager

Lisa A. Worthington 05/03/17

Page 1 of 1Page 60 of 60
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

                                  June 21, 2017       

Joe Spencer

Weston & Sampson Engineers MA

5 Centennial Drive

Peabody, MA 01960

Project Location: 18 Howley St.

Client Job Number: 

Project Number: 2160299

Laboratory Work Order Number: 17F0707

Enclosed are results of analyses for samples received by the laboratory on June 14, 2017. If you have any questions concerning 

this report, please feel free to contact me.

Sincerely,

Meghan E. Kelley

Project Manager

Page 1 of 14
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

ANALYTICAL SUMMARY

6/21/2017

Weston & Sampson Engineers MA

5 Centennial Drive

Peabody, MA 01960

ATTN: Joe Spencer

2160299

17F0707

The results of analyses performed on the following samples submitted to the CON-TEST Analytical Laboratory are found in this report.

PROJECT LOCATION:

PURCHASE ORDER NUMBER:

PROJECT NUMBER:

REPORT DATE:

WORK ORDER NUMBER:

FIELD SAMPLE # LAB ID: MATRIX TESTSAMPLE DESCRIPTION SUB LAB

18 Howley St.

Disposal Characterization 17F0707-01 Soil SM 2540G

SW-846 1311

SW-846 6010C-D

[TOC_1]Sample Summary[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CASE NARRATIVE SUMMARY

All reported results are within defined laboratory quality control objectives unless listed below or otherwise qualified in this report.

REVISED REPORT - 6/21/17 - TCLP Cr added to 17F0707-01. 

[TOC_1]Case Narrative[TOC]

SW-846 6010C/D SW-846 6020A/B

For NC, Metals methods SW-846 6010D and SW-846 6020B are followed, and for all other states methods SW-846 6010C and SW-846 6020A are followed.

The results of analyses reported only relate to samples submitted to the Con-Test Analytical Laboratory for testing.

I certify that the analyses listed above, unless specifically listed as subcontracted, if any, were performed under my direction according to the approved methodologies listed 

in this document, and that based upon my inquiry of those individuals immediately responsible for obtaining the information, the material contained in this report is, to the 

best of my knowledge and belief, accurate and complete.

Lisa A. Worthington

Project Manager

Page 4 of 14
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  6/14/2017

Work Order:   17F0707Sample Description:Project Location:  18 Howley St.

Sample ID:  17F0707-01

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  12:05

[TOC_2]17F0707-01[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

70.6 6/16/17 10:00 FWD% Wt 4/27/17SM 2540G1% Solids

[TOC_1]Sample Results[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  6/14/2017

Work Order:   17F0707Sample Description:Project Location:  18 Howley St.

Sample ID:  17F0707-01

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  12:05

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

TCLP - Metals Analyses

0.35 0.010 6/16/17 11:36 SHNmg/L 6/15/17SW-846 6010C-D1Chromium

0.40 0.010 6/16/17 11:36 SHNmg/L 6/15/17SW-846 6010C-D1Lead

Page 6 of 14
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Sample Extraction Data

Prep Method: % Solids-SM 2540G

Lab Number [Field ID] Batch Date

B175514 04/27/1717F0707-01 [Disposal Characterization]

Prep Method: SW-846 3010A-SW-846 6010C-D

Lab Number [Field ID] Batch DateInitial [mL] Final [mL]

Leachates were extracted on 6/14/2017 per SW-846 1311 in Batch B179247

B179322 06/15/1750.0 50.017F0707-01 [Disposal Characterization]

[TOC_1]Sample Preparation Information[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

TCLP - Metals Analyses - Quality Control

QUALITY CONTROL

[TOC_2]TCLP - Metals Analyses[TOC]

Batch B179322 - SW-846 3010A
[TOC_3]B179322[TOC]

Blank (B179322-BLK1) Prepared: 06/15/17  Analyzed: 06/16/17 

Chromium mg/L0.010ND

Lead mg/L0.010ND

LCS (B179322-BS1) Prepared: 06/15/17  Analyzed: 06/16/17 

Chromium mg/L0.010 0.500 80-1201050.523

Lead mg/L0.010 0.500 80-1201030.517

LCS Dup (B179322-BSD1) Prepared: 06/15/17  Analyzed: 06/16/17 

Chromium mg/L0.010 0.500 2080-120102 2.170.511

Lead mg/L0.010 0.500 2080-120104 0.3530.519

[TOC_1]QC Data[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

FLAG/QUALIFIER SUMMARY

* QC result is outside of established limits.

� Wide recovery limits established for difficult compound.

� Wide RPD limits established for difficult compound.

# Data exceeded client recommended or regulatory level 

Percent recoveries and relative percent differences (RPDs) are determined by the software using values in the 

calculation which have not been rounded.

No results have been blank subtracted unless specified in the case narrative section.

RL Reporting Limit

DL Method Detection Limit

MCL Maximum Contaminant Level

ND Not Detected

[TOC_1]Flag/Qualifier Summary[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 6010C-D in Water

NY,CT,ME,NC,NH,VAChromium

NY,CT,ME,NC,NH,VALead

[TOC_1]Certifications[TOC]

The CON-TEST Environmental Laboratory operates under the following certifications and accreditations:

Code Description Number Expires

100033AIHA-LAP, LLC - ISO17025:2005AIHA 02/1/2018

M-MA100Massachusetts DEPMA 06/30/2018

PH-0567Connecticut Department of Publilc HealthCT 09/30/2017

10899 NELAPNew York State Department of HealthNY 04/1/2018

2516 NELAPNew Hampshire Environmental LabNH-S 02/5/2018

LAO00112Rhode Island Department of HealthRI 12/30/2017

652North Carolina Div. of Water QualityNC 12/31/2017

MA007 NELAPNew Jersey DEPNJ 06/30/2018

E871027 NELAPFlorida Department of HealthFL 06/30/2018

LL015036Vermont Department of Health Lead LaboratoryVT 07/30/2017

2011028State of MaineME 06/9/2019

460217Commonwealth of VirginiaVA 12/14/2017

2557 NELAPNew Hampshire Environmental LabNH-P 09/6/2017

VT-255716Vermont Department of Health Drinking WaterVT-DW 06/12/2018

Page 10 of 14
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MADEP MCP Analytical Method Report Certification Form

Laboratory Name: Con-Test Analytical Laboratory Project #:

Project Location:

This Form provides certifications for the following data set: [list Laboratory Sample ID Number(s)]

17F0707

17F0707-01

8260 VOC  

CAM II A ( )

8151 Herbicides 

CAM V C ( )

8330 Explosives 

CAM VIII A ( )

6010 Metals  

CAM III A  (X)

7470/7471 Hg  

CAM IIIB  ( )

8270 SVOC 

CAM II B  ( )

8081 Pesticides 

CAM V B ( )

MassDEP VPH  

CAM IV A ( )

6020 Metals   

CAM III D ( )

9014 Total 

Cyanide/PAC 

CAM VI A ( )

8082 PCB   

CAM V A ( )

6860 Perchlorate 

CAM VIII B ( )

MassDEP EPH  

CAM IV A ( )

7010 Metals  

CAM III C  ( )

7196 Hex Cr   

CAM VI B ( )

MassDEP APH 

CAM IX A ( )

TO-15 VOC 

CAM IX B ( )

18 Howley St.

Matrices:  

RTN:

Soil

CAM Protocol (check all that below)

Affirmative response to Questions A throughF is required for �Presumptive Certainty� status 

ü  

A
Yes No¹

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?

ü  

B
Yes No¹

Were the analytical method(s) and all associated QC requirements specificed in the selected CAM 

protocol(s) followed?

ü  

C
Yes No¹

Were all required corrective actions and analytical response actions specified in the selected CAM 

protocol(s) implemented for all identified performance standard non-conformances?

ü  

D
Yes No¹

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 

Quality Assurance and Quality Control Guidlines for the Acquisition and Reporting of Analytical 

Data?

  

E a
Yes No¹

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).

  

E b
Yes No¹

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

ü  

F
Yes No¹

Were all applicable CAM protocol QC and performance standard non-conformances identified and 

evaluated in a laboratory narrative (including all No responses to Qestions A through E)?

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 

protocol(s)?
ü Yes  No¹

A response to questions G, H and I below is required for �Presumptive Certainty� status 

Were all QC perfomance standards specified in the CAM protocol(s) achieved? ü Yes  No¹H

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.

 ü

I
Yes No¹

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

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, accurate and complete. 

¹All Negative responses must be addressed in an attached Environmental Laboratory case narrative.

Signature:

Printed Name:

Position:

Date:

Project Manager

Lisa A. Worthington 06/16/17
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5 Centennial Drive, Peabody, MA 01960 (HQ) 

Tel: 978.532.1900 

 

Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL 
westonandsampson.com 

June 26, 2017 

Mr. Brendan Callahan 

Department of Community Development and Planning 

24 Lowell Street 

Peabody, Massachusetts 01960 

Re: Limited Subsurface Site Investigation 

 North River Corridor Riverwalk 

 20 Howley Street 

 Peabody, Massachusetts 

Dear Mr. Callahan: 

Weston & Sampson is pleased to submit this Limited Subsurface Site Investigation Letter Report for the portion 

of 20 Howley Street located adjacent to the North River Canal in Peabody, Massachusetts.  Specifically, this 

assessment evaluated an approximate 10-foot wide strip of land abutting the south side of the North River in 

Peabody, Massachusetts (the Site). The assessment was performed as part of a multi-parcel limited assessment 

in support of the proposed Riverwalk project along the North River Corridor. Weston & Sampson performed the 

following tasks as part of the Limited Subsurface Site Investigation: 

 

▪ Site reconnaissance and review of previous investigations conducted at the Site; 

▪ Soil boring advancement; and,  

▪ Soil sampling and analysis.  

 

See attached Figures 1 and 2 for a Site Locus Map and a Site Plan (with soil sampling locations), respectively. 

 

SITE BACKGROUND 

In support of the City of Peabody’s (the City’s) desire to construct a Riverwalk along the North River Corridor, the 

City is evaluating potential property acquisition and/or easement takings at selected properties along the 

corridor. Specifically, the City is interested in purchasing a portion of the property located at 20 Howley Street 

(Parcel ID 086-162). The Site, which was regulated under the Massachusetts Contingency Plan (MCP), has a 

documented history of environmental releases under Release Tracking Number (RTN) 3-17492. The property 

was closed under a Class B-2 RAO using an Activity Use Limitation (AUL) to restrict future use and development. 

The AUL is not applicable to the entire parcel and is located on the northern portion of the parcel and is 

approximately 31,800 square feet of the 38,385-square foot total parcel area, which includes all of the Site.   

 

Under the AUL, the bituminous pavement and building foundations must remain in good condition as a barrier to 

prevent exposures to underlying impacted soils. Semi-annual inspections are required to be performed to 

confirm and document the barriers to exposure are being maintained.  
 
The primary contaminants of concern at the Site are metals (i.e., arsenic, chromium and lead) and polycyclic 

aromatic hydrocarbons (PAHs). Historical fill has been observed at the site to depths of approximately six (6) feet 

below grade surface (bgs). 

 

SUBSURFACE INVESTIGATION 

Weston & Sampson performed a Limited Subsurface Investigation at the Site on April 25, 2017, to evaluate the 

quality of the surficial and near surficial soils. The investigation, which included the advancement of two (2) soil 

borings and the collection and analysis of four (4) soil samples, was limited to the area of the proposed 

Riverwalk only. A detailed summary of the investigation is provided below. See Figure 2 for sampling locations. A 

summary of laboratory analytical results is provided in Tables 1 and 2. 
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Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL 
westonandsampson.com 

Soil Boring Advancement  

On April 25, 2017, Weston & Sampson oversaw the advancement of two (2) soil borings (SP-1 and SP-2) at the 

Site. The borings were advanced by New England Geotech, LLC, of Jamestown, Rhode Island, to depths of 5 

feet below ground surface (bgs) using direct-push methods. Boring locations were selected by Weston & 

Sampson based on documented historical Site use and a review of previous Site investigations, and were 

spatially distributed to obtain a representative evaluation of the conditions of the proposed Riverwalk area.  

Soil Sampling and Analysis  

A Weston & Sampson representative screened each soil boring at continuous depth intervals and logged soil 

descriptions using a modified Burmeister Soil Classification System. Each sample was field-screened for visual 

and olfactory evidence of impacts, as well as total volatile organic compounds (VOCs) using a photoionization 

detector (PID) in accordance with the Massachusetts Department of Environmental Protection (MassDEP) jar 

headspace screening method. Field screening results are included in the soil boring logs Attachment A. 

Two (2) soil samples from each boring, one at the 0-1 foot interval, and one at the 2-5 foot interval, were 

submitted to Con-Test Analytical Laboratory of East Longmeadow, Massachusetts (Con-Test) for analysis of 

hexavalent chromium, selenium, silver, and PAHs. Analysis of additional metals and PCBs was not required 

because those analytes were included in previous investigations. 

Weston & Sampson also composited soil from both soil boring locations, and submitted the composite sample 

(Comp-1) for analysis of typical disposal characterization parameters. The disposal characterization was 

conducted in accordance with the MassDEP Policy # COMM-97-001: Reuse and Disposal of Contaminated Soil 

in Massachusetts and included the following analyses: total petroleum hydrocarbons (TPH); Resource 

Conservation and Recovery Act (RCRA) 8 metals (arsenic, barium, cadmium, chromium, lead, mercury, 

selenium, and silver); VOCs; semi-volatile organic compounds (SVOCs); polychlorinated biphenyls (PCBs); pH; 

ignitability; specific conductivity; and reactivity.  

SUBSURFACE INVESTIGATION RESULTS 

In general, the following shallow geologic conditions were encountered during the subsurface soil investigation 

program: 

Fill Material:   Light brown to dark brown fine to coarse sand matrix containing variable amounts of fractured 

rocks and organics. Note the borings were not advanced deeper than five (5) feet below ground 

surface. 

Bedrock was not encountered during the investigation. 

Field Screening Results  

As shown in the attached boring logs, PID field screening of soil samples collected from soil borings SP-1 and 

SP-2 did not identify detectable VOCs. Soil boring logs are included in Attachment A. 

Soil Analytical Results  

As shown in Table 1, analysis of soil samples identified concentrations of PAHs below applicable MCP Method 1 

S-1/GW-2 and S-1/GW-3 standards in SP-1 (2-5) and SP-2 0-1). Hexavalent chromium, selenium, and silver were 

not detected in any samples. The results of historical investigations completed by others are included in Table 3. 

As shown in Table 3, arsenic, chromium, lead, and total petroleum hydrocarbons (TPH) are present at the Site 

above the applicable MCP Method 1 standards. 
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The results of the disposal characterization analyses are presented in Table 3. The results were compared to the 

COMM-97-001 requirements for reuse at Massachusetts lined and unlined landfills and the MCP RCS-1 

thresholds. As shown in Table 3, soil analytical results indicate that only arsenic concentrations exceed the RCS-

1 thresholds; however, arsenic and all other parameters are below the COMM-97-001 Reuse level for In-State 

Lined and Unlined Landfills. These exceedances are not reportable because they are consistent with 

concentrations of arsenic documented in the RAO for the Site. 

CONCLUSIONS & COST ESTIMATES 

In summary, no new reportable conditions under the MCP were encountered; however, the concentrations 

indicate that: 

▪ In general, contaminant concentrations are similar in the 0-1 and 2-5 feet depth intervals;    

▪ Excavation will require soil management under the MCP; and 

▪ Surplus soil will require disposal at an appropriate facility and documentation by a Licensed Site 

Professional (LSP). 

The Method 3 Risk Characterization presented in the RAO for the Site includes exposure scenarios consistent 

with the City’s planned future for the Riverwalk. Specifically, the AUL permits use, without limitation as a 

residential facility and education facility, and permits “Such other activities or uses which, in the Opinion of 

a[n]… LSP…shall present no greater risk of harm to health, safety, public welfare or the environment than the 

activities and uses set forth in this Paragraph.” Given that the newly collected data is consistent with the previous 

data and findings of the RAO, an updated Method 3 Risk Characterization for the proposed Riverwalk (i.e. 

easement) area will not be necessary. However, activities inconsistent with the AUL including “excavation 

activities which include the removal and/or the disturbance of the bituminous pavement…within the AUL Area 

and/or the disturbance of arsenic, chromium, or PAH contaminated soils,” are likely to occur during 

redevelopment and will require a Release Abatement Measure (RAM) Plan to be filed with MassDEP, along with 

a Soil Management Plan (SMP) and Health and Safety Plan (HASP). Additionally, following the work, if the risk or 

exposure scenario changes, the existing AUL may be modified either to exclude the Site or amended to 

document the new conditions. 

In summary, to construct the Riverwalk, soils will likely be excavated and disposed of at an appropriate facility. 

Clean fill will be used to construct the Riverwalk pathways. A new risk characterization will not be required for the 

Riverwalk area and redevelopment is unlikely to require a separate AUL or Permanent Solution Statement.  

Assuming only the Riverwalk portion of the property were to be obtained through an easement, potential 

obligations to the City to construct a river walk along the corridor at the 21 Caller Street Property may include the 

following: 

▪ MCP compliance costs for soil disturbance / construction activities ~ $17,000 

o Release Abatement Measure Plan (RAM) Plan, including HASP & SMP 

o RAM Status Report 

o RAM Completion Report 

o Soil Management & Bills of Lading (BOLs) 

o AUL Modifications (excludes survey) 

▪ Construction Specifications ~ $5,000 

▪ Construction Administration, Coordination & Oversight ~ $5,000 

▪ Soil removal and out-of-state disposal of approximately 160 tons (assumed to be an area measuring 

130 feet long by 10 feet wide and a depth of 2 feet) of impacted soil from the Riverwalk ~ $7,200 

Estimated TOTAL = $34,200* (not including permitting or associated Riverwalk construction costs). *Note: 

Given the existing condition of the canal wall along the property, further structural evaluations may conclude that 

additional soils require removal as part of wall repair alternatives. 
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We look forward to discussing these findings with you in greater detail and working with the City to make your 

visions for the Riverwalk a reality. If you have any comments or questions, please contact us at 978-532-1900. 

Very truly yours, 

WESTON & SAMPSON ENGINEERS, INC. 

 

George D. Naslas, PG, LSP 

Vice President 

Attachments: Figures 

  Tables 

  Attachment A – Soil Boring Logs 

  Attachment B – Laboratory Analytical Report 
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LOCUS MAP

FIGURE 1
20 HOWLEY STREET

PEABODY, MASSACHUSETTS
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Metals
HEXAVALENT CHROMIUM mg/kg 100 100 <0.33 <1.9 <0.34 <0.51
SELENIUM mg/kg 400 400 <5.0 <5.8 <5.3 <7.5
SILVER mg/kg 100 100 <0.50 <0.58 <0.53 <0.75

PAHs
ACENAPHTHENE mg/kg 1000 1000 <0.18 <0.20 <0.18 <0.27
ACENAPHTHYLENE mg/kg 600 10 <0.18 <0.20 <0.18 <0.27
ANTHRACENE mg/kg 1000 1000 <0.18 <0.20 <0.18 <0.27
BENZO(A)ANTHRACENE mg/kg 7 7 <0.18 0.3 0.33 <0.27
BENZO(A)PYRENE mg/kg 2 2 <0.18 0.27 0.35 <0.27
BENZO(B)FLUORANTHENE mg/kg 7 7 <0.18 0.49 0.45 <0.27
BENZO(G,H,I)PERYLENE mg/kg 1000 1000 <0.18 <0.20 0.19 <0.27
BENZO(K)FLUORANTHENE mg/kg 70 70 <0.18 <0.20 <0.18 <0.27
CHRYSENE mg/kg 70 70 <0.18 0.38 0.35 <0.27
DIBENZ(A,H)ANTHRACENE mg/kg 0.7 0.7 <0.18 <0.20 <0.18 <0.27
FLUORANTHENE mg/kg 1000 1000 <0.18 0.64 0.69 <0.27
FLUORENE mg/kg 1000 1000 <0.18 <0.20 <0.18 <0.27
INDENO(1,2,3-CD)PYRENE mg/kg 7 7 <0.18 0.24 0.24 <0.27
2-METHYLNAPHTHALENE mg/kg 80 300 <0.18 <0.20 <0.18 <0.27
NAPHTHALENE mg/kg 20 500 <0.18 <0.20 <0.18 <0.27
PHENANTHRENE mg/kg 500 500 <0.18 0.28 0.24 <0.27
PYRENE mg/kg 1000 1000 <0.18 0.57 0.73 <0.27

QC by JRS 6/9/17

Abbreviations: Notes:
VOCs = Volatile Organic Compounds < = indicates parameter not detected above laboratory method reporting limit, shown

SVOCs = Semivolatile Organic Compounds BOLD Parameter detected above laboratory detection limit

PCBs=Polychlorinated Biphenyls BOLD Parameter exceeds the applicable MCP Method 1, S-1 standard

PAH = Polycyclic Aromatic Hydrocarbons 1 = Standards are from  Massachusetts Contingency Plan (MCP), 310 CMR 40, April 2014 (updated January 2015).

ND = Not Detected
NT = Not Tested
NS = No Standard
MCP = Massachusetts Contingency Plan
mg/kg = milligram per killiogram

Method 1 Cleanup Standards (1) Sample Location, Depth, and Date

SP-2 (2-5)
S-1/GW-2 S-1/GW-3

SP-2 (0-1)

2-5 Feet0-1 Feet2-5 Feet0-1 Feet

Table 1

Summary of Laboratory Analytical Results - Soil Borings

20 Howley Street

Peabody, Massachusetts

April 25, 2017

SP-1 (0-1) SP-1 (2-5)

Parameter Units

  



Metals
ARSENIC mg/kg 20 40 40 26
BARIUM mg/kg 1000 NS NS 62
CADMIUM mg/kg 70 30 80 1.3
CHROMIUM mg/kg 100 1000 1000 62
LEAD mg/kg 200 1000 2000 77
MERCURY mg/kg 20 10 10 1.0
SELENIUM mg/kg 400 NS NS <6.0
SILVER mg/kg 100 NS NS <0.60

PCBs
Total PCBs mg/kg 1 <2 <2 ND

TPH
TPH mg/kg 1000 2500 5000 360

VOCs
Total VOCs mg/kg NS 4 10 ND

SVOCs
Total SVOCs mg/kg NS 100 100 ND

General Chemistry

% Solids %Wt NS NS NS 81.3

SPECIFIC CONDUCTANCE (µmhos/cm) NS 4000 8000 4.4
IGNITABILITY (present/absent) NS Absent Absent Absent
REACTIVE CYANIDE mg/kg NS ND ND <4.0
REACTIVE SULFIDE mg/kg NS ND ND <20
PH pH Units NS >2 and <12 >2 and <12 6.8

QC by JRS 6/9/17 C:\Users\SpencerJ\Desktop\New folder\20 Howley\Tables\[Table 1 -  20 Howley Street.xls]Soil Borings

Abbreviations: Notes:
VOCs = Volatile Organic Compounds < = indicates parameter not detected above laboratory method reporting limit, shown

SVOCs = Semivolatile Organic Compounds BOLD Parameter detected above laboratory detection limit

PCBs=Polychlorinated Biphenyls BOLD Parameter exceeds the applicable MCP Method 1, S-1 standard

PAH = Polycyclic Aromatic Hydrocarbons BOLD Parameter exceeds the COMM-97-001 standard for reuse at In-State landfills

ND = Not Detected 1 = Standards are from  Massachusetts Contingency Plan (MCP), 310 CMR 40, April 2014 (updated January 2015).
NT = Not Tested
NS = No Standard

Units

Disposal Characterization

Sample Location, Depth, and DateCOMM-97-001 In-State Disposal/Reuse Levels
Reportable 

Concentrations
1

LinedUnlinedRCS-1

Table 2

Summary of Laboratory Analytical Results - Disposal Characterization

20 Howley Street

Peabody, Massachusetts

April 25, 2017

Parameter



Metals

ANTIMONY mg/kg 20 20 NA NA NA NA NA NA NA 8.28 <7.81 <6.16 <10.7 <5.12 <5.12 <7.41

ARSENIC mg/kg 20 20 53.4 43.8 112 11 6 233 59.3 312 231 41.8 31.1 15.1 17 <9.26

         TCLP ARSENIC mg/L NA NA NA NA NA NA NA 1.2 0.74 NA NA <0.25 <0.25 <0.25

BARIUM mg/kg 1000 1000 NA NA NA NA NA NA NA 168 98.3 60.8 67.9 61.5 86.6 <37.1

BERYLLIUM mg/kg 90 90 NA NA NA NA NA NA NA 0.402 <0.488 0.469 0.72 <0.320 <0.320 0.704

CADMIUM mg/kg 70 70 1.18 0.98 2.76 1.05 0.6 3.53 1.21 2.41 1.23 <0.77 <1.34 <0.640 <0.639 <0.926

TRIVALENT CHROMIUM mg/kg 1000 1000 NA NA 890 NA NA NA NA 1450 535 45.4 40.6 958 326 46.5

HEXAVALENT CHROMIUM
2 mg/kg 100 100 55 32 NA 23.2 14.9 402 91.7 <2.3 <3.4 <2.5 <4.6 3.7 <8.6 <6.4

           TCLP TOTAL CHROMIUM mg/L NS NS NA NA NA NA NA NA NA <0.1 <0.1 NA NA <0.1 <0.1 <0.1

LEAD mg/kg 200 200 122 69.3 102 26.5 20.2 299 74.5 191 154 103 72.9 36.9 26.4 8.33

            TCLP LEAD mg/L NS NS NA NA NA NA NA NA NA <0.25 <0.25 <0.25 NA <0.25 <0.25 <0.25

MERCURY mg/kg 20 20 NA NA NA NA NA NA NA 0.292 0.363 0.277 0.333 <0.0480 0.074 <0.0775

NICKEL mg/kg 600 600 NA NA NA NA NA NA NA 21.5 16.4 19.4 25.6 28.9 18.3 24.8

SELENIUM mg/kg 400 400 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

SILVER mg/kg 100 100 NA NA NA NA NA NA NA NA NA NA NA NA NA NA

THALLIUM mg/kg 8 8 NA NA NA NA NA NA NA <7.23 <9.76 <7.7 <13.4 <6.40 <6.39 <9.26

VANADIUM mg/kg 400 400 NA NA NA NA NA NA NA 39.8 27.9 31.9 44.4 73.7 65.7 35.3

ZINC mg/kg 1000 1000 NA NA NA NA NA NA NA 688 250 99.8 79.1 73.8 70.5 53.6

VOCs

ACETONE mg/kg 50 400 NA NA NA NA NA NA NA <0.021 0.11 <0.300 <0.850 <0.200 <170 <0.41

BENZENE mg/kg 40 40 NA NA NA NA NA NA NA <0.0051 <0.0089 <0.030 <0.085 <0.020 <0.017 <0.041

CHLOROMETHANE mg/kg NS NS NA NA NA NA NA NA NA <0.0051 <0.0089 <0.061 <0.170 <0.040 <35 <0.082

ETHYLBENZENE mg/kg 500 500 NA NA NA NA NA NA NA <0.0051 <0.0089 <0.030 <0.085 0.084 0.07 <0.041

METHYLENE CHLORIDE mg/kg 20 200 NA NA NA NA NA NA NA <0.0051 <0.035 <0.061 <0.170 0.15 0.057 <0.082

NAPHTHALENE mg/kg 20 500 NA NA NA NA NA NA NA <0.0051 <0.0089 <0.061 <0.170 0.26 0.067 <0.082

TETRACHLOROETHYLENE mg/kg 10 30 NA NA NA NA NA NA NA <0.0051 <0.0089 <0.030 <0.085 <0.020 <0.017 <0.041

TOLUENE mg/kg 500 500 NA NA NA NA NA NA NA <0.0051 <0.0089 <0.030 <0.085 0.22 0.17 <0.041

M/P-XYLENE mg/kg 100 500 NA NA NA NA NA NA NA <0.0051 <0.0089 <0.030 <0.085 0.12 0.1 <0.041

O-XYLENE mg/kg 100 500 NA NA NA NA NA NA NA <0.0051 <0.0089 <0.030 <0.085 0.35 0.28 <0.041

SVOCs

ACENAPHTHYLENE mg/kg 600 10 NA NA NA NA NA NA NA NA <0.42 NA <0.058 <2.5 <2.6 NA

ANTHRACENE mg/kg 1000 1000 NA NA NA NA NA NA NA NA 0.69 NA <0.058 <2.5 <2.6 NA

BENZO(A)ANTHRACENE mg/kg 7 7 NA NA NA NA NA NA NA NA 1.6 NA <0.058 4.1 2.7 NA

BENZO(A)PYRENE mg/kg 2 2 NA NA NA NA NA NA NA NA 1.7 NA <0.058 4 2.8 NA

BENZO(B)FLUORANTHENE mg/kg 7 7 NA NA NA NA NA NA NA NA 1.4 NA <0.058 5.8 4 NA

BENZO(G,H,I)PERYLENE mg/kg 1000 1000 NA NA NA NA NA NA NA NA <420 NA <0.058 <2.5 <2.6 NA

BENZO(K)FLUORANTHENE mg/kg 70 70 NA NA NA NA NA NA NA NA 1.4 NA <0.058 <2.5 <2.6 NA

CHRYSENE mg/kg 70 70 NA NA NA NA NA NA NA NA 1.7 NA <0.058 4.5 3.2 NA

DIBENZ(A,H)ANTHRACENE mg/kg 0.7 0.7 NA NA NA NA NA NA NA NA <420 NA <0.058 <2.5 <2.6 NA

FLUORANTHENE mg/kg 1000 1000 NA NA NA NA NA NA NA NA 3.8 NA <0.058 9.8 6.7 NA

INDENO(1,2,3-CD)PYRENE mg/kg 7 7 NA NA NA NA NA NA NA NA 1.1 NA <0.058 <2.5 <2.6 NA

NAPHTHALENE mg/kg 20 500 NA NA NA NA NA NA NA NA 0.66 NA <0.058 <2.5 <2.6 NA

PHENANTHRENE mg/kg 500 500 NA NA NA NA NA NA NA NA 2.3 NA <0.058 <2.5 3.1 NA

PYRENE mg/kg 1000 1000 NA NA NA NA NA NA NA NA 3.3 NA <0.058 7.8 5.6 NA

PCBs

AROCLOR 1268 mg/kg 1 1 NA NA NA NA NA NA NA <0.028 <0.042 <0.031 <0.056 <0.025 <0.025 <0.040

AROCLOR 1016 mg/kg 1 1 NA NA NA NA NA NA NA <0.028 <0.042 <0.031 <0.056 0.051 0.068 <0.040

AROCLOR 1232 mg/kg 1 1 NA NA NA NA NA NA NA <0.028 <0.042 <0.031 <0.056 <0.025 <0.025 <0.040

TPH

Diesel Range Organics mg/kg 1000 1000 NA NA NA NA NA NA NA 290 270 81 150 1500 1400 240

General Chemistry

% Solids %Wt NS NS NA NA NA NA NA NA NA 14.3 14.3 32.8 32.8 3.3 2.5 38.1

IGNITABILITY (present/absent) NS NS NA NA NA NA NA NA NA >200 >200 >200 >200 >200 >200 >200

REACTIVE CYANIDE mg/kg NS NS NA NA NA NA NA NA NA <23 <23 <30 <30 <20 <20 <32

REACTIVE SULFIDE mg/kg NS NS NA NA NA NA NA NA NA <110 <110 <150 <150 <100 <100 <160

PH pH Units NS NS NA NA NA NA NA NA NA 7.2 7.2 6.2 6.2 7.4 7.3 6.6

Abbreviations: Notes:

VOCs = Volatile Organic Compounds < = indicates parameter not detected above laboratory method reporting limit, shown

SVOCs = Semivolatile Organic Compounds BOLD Parameter detected above laboratory detection limit

PCBs=Polychlorinated Biphenyls BOLD Parameter exceeds the applicable MCP Method 1, S-1 standard

PAH = Polycyclic Aromatic Hydrocarbons 1 = Standards are from  Massachusetts Contingency Plan (MCP), 310 CMR 40, April 2014 (updated Janurary 2015).

ND = Not Detected 2 = Assumed to be the hexavalent form in the absence of speciation analysis

NT = Not Tested

NS = No Standard

MCP = Massachusetts Contingency Plan

mg/kg = milligram per killiogram

10/21/2005 10/21/2005 10/21/2005

B-31-SS-02 B-32-SS-01 B-32-SS-02D B-33-SS-01 P-13 (5-7)

9/15/2009 9/15/2009

P-10 (5-10)

Table 3

Summary of Laboratory Analytical Results - Historical Data

20 Howley Street

Peabody, Massachusetts

Parameter Units

Method 1 Cleanup Standards (1) Sample Location, Depth, and Date

S-1/GW-2 S-1/GW-3

B-31-SS-01

10/21/2005 10/21/2005 10/21/2005 9/15/2009

B-32-SS-02 B-33-SS-2

10/21/2005

P-9 (0-5) P-9 (5-10) P-10 (0-5)
K-13 (0-3)

(FD of P-13)
P-13 (0-3)

5/29/2009 5/29/2009 5/29/2009 5/29/2009



ATTACHEMNT A 

Soil Boring Logs 

  



REPORT OF BORING No.  

SHEET OF

Project No.
CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM 

WSE REP DATE START DATE END 

SAMPLER: ATS track mounted rig

DT 22 Sampler 2.25 inch DATE TIME

CASING: DT 22 2.25 inch PVC liners w/o catcher

CASING SIZE: Method Direct Push

CASING PID

(lb/ft) No. REC/PEN (in) DEPTH (ft) PID Depth (ppm)

8/12 0-2 0-2 0

18/36 2-5 2-5 0

5

10

15

20

25

30

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT

2-4 SOFT

4-8 M. STIFF

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES: 1)  THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES.  TRANSITIONS MAY BE GRADUAL.  

2)  WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

      FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

      MEASUREMENTS ARE MADE.  

C:\Users\SpencerJ\Desktop\New folder\20 Howley\[20 Howley_Boring Logs.xlsx]SB-2

NE Geotech See Figure 2

Keith

4/25/17 4/25/17

PROJECT SB-1

20 Howley St 

(Peabody Riverwalk)

1 1

2160299

Taylor Smith

2.25 inch

SAMPLE

GROUNDWATER READINGS

WATER AT CASING AT STABILIZATION TIME

Brown to dark grey fine to coarse SAND 

with little silt

SAND FILL

End of Boring @ 5'

Brown to grey fine to coarse SAND with 

little silt

DEPTH SAMPLE DESCRIPTION
NOTES STRATUM DESCRIPTION

(feet) Burmister Classification

GRANULAR SOILS COHESIVE SOILS

BLOWS/FT DENSITY

0-4 V. LOOSE

BORING No. SB-1

30-50 DENSE

> 50 V. DENSE

4-10 LOOSE

10-30 M. DENSE



REPORT OF BORING No.  

SHEET OF

Project No.
CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM 

WSE REP DATE START DATE END 

SAMPLER: ATS track mounted rig

DT 22 Sampler 2.25 inch DATE TIME

CASING: DT 22 2.25 inch PVC liners w/o catcher

CASING SIZE: Method Direct Push

CASING PID

(lb/ft) No. REC/PEN (in) DEPTH (ft) PID Depth (ppm)

8/12 0-2 0-2 0

18/36 2-5 2-5 0.1

5

10

15

20

25

30

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT

2-4 SOFT

4-8 M. STIFF

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES: 1)  THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES.  TRANSITIONS MAY BE GRADUAL.  

2)  WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THIS BORING LOG.

      FLUCTUATIONS IN THE LEVEL OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME

      MEASUREMENTS ARE MADE.  

C:\Users\SpencerJ\Desktop\New folder\20 Howley\[20 Howley_Boring Logs.xlsx]SB-2

PROJECT SB-2

20 Howley St 

(Peabody Riverwalk)

1 1

2160299

Taylor Smith

GROUNDWATER READINGS

WATER AT CASING AT STABILIZATION TIME

NE Geotech See Figure 2

Keith

4/25/17 4/25/17

DEPTH SAMPLE DESCRIPTION
NOTES STRATUM DESCRIPTION

(feet) Burmister Classification

2.25 inch

SAMPLE

Dark grey fine to coarse SAND; trace brick 

and peat 

SAND FILL

End of Boring @ 5'

Dark grey to light grey fine to coarse 

SAND

BLOWS/FT DENSITY

0-4 V. LOOSE

GRANULAR SOILS COHESIVE SOILS

BORING No. SB-2

30-50 DENSE

> 50 V. DENSE

4-10 LOOSE

10-30 M. DENSE



ATTACHMENT B 

Laboratory Analytical Reports 



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

                                  May 3, 2017       

Joe Spencer

Weston & Sampson Engineers MA

5 Centennial Drive

Peabody, MA 01960

Project Location: 20 Howley St.

Client Job Number: 

Project Number: 2160299

Laboratory Work Order Number: 17D1127

Enclosed are results of analyses for samples received by the laboratory on April 25, 2017. If you have any questions concerning 

this report, please feel free to contact me.

Sincerely,

Meghan E. Kelley

Project Manager
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

ANALYTICAL SUMMARY

5/3/2017

Weston & Sampson Engineers MA

5 Centennial Drive

Peabody, MA 01960

ATTN: Joe Spencer

2160299

17D1127

The results of analyses performed on the following samples submitted to the CON-TEST Analytical Laboratory are found in this report.

PROJECT LOCATION:

PURCHASE ORDER NUMBER:

PROJECT NUMBER:

REPORT DATE:

WORK ORDER NUMBER:

FIELD SAMPLE # LAB ID: MATRIX TESTSAMPLE DESCRIPTION SUB LAB

20 Howley St.

SP1 (0-1) 17D1127-01 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 8270D

SW-846 9045C

SP-1 (2-5) 17D1127-02 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 8270D

SW-846 9045C

SP-2 (0-1) 17D1127-03 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 8270D

SW-846 9045C

SP-2 (2-5) 17D1127-04 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 8270D

SW-846 9045C

Disposal Characterization 17D1127-05 Soil SM 2540G

SM21-22 2510B 

Modified

SW-846 1030

SW-846 6010C-D

SW-846 7471B

SW-846 8082A

SW-846 8100 Modified

SW-846 8260C

SW-846 8270D

SW-846 9014

SW-846 9030A

SW-846 9045C

[TOC_1]Sample Summary[TOC]

Page 4 of 59
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CASE NARRATIVE SUMMARY

All reported results are within defined laboratory quality control objectives unless listed below or otherwise qualified in this report.

For method 8270, 17D1127-01,02,03,04    only PAHs were requested and reported.

For method 6010, only a select list of metals were requested and reported.

[TOC_1]Case Narrative[TOC]

Page 5 of 59
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

SW-846 7196A

Qualifications:

Elevated reporting limit due to matrix.

Analyte & Samples(s) Qualified:

DL-03

Hexavalent Chromium

17D1127-01[SP1 (0-1)], 17D1127-03[SP-2 (0-1)], 17D1127-04[SP-2 (2-5)]

For solid method SW846-7196A, the matrix spike is outside of control limits.  pH and ORP results were indicative of reducing conditions.  

Reanalysis is not required.  Analysis is in control based on LCS recoveries.
Analyte & Samples(s) Qualified:

MS-16

Hexavalent Chromium

17D1127-01[SP1 (0-1)], 17D1127-02[SP-1 (2-5)], B175501-MS1, B175501-MS2, B175501-MSD1, B175749-MS3, B175749-MSD1

Elevated method reporting limit due to intense color of sample

Analyte & Samples(s) Qualified:

W-06

Hexavalent Chromium

17D1127-02[SP-1 (2-5)], B175749-MS3, B175749-MSD1

SW-846 8082A

Qualifications:

A dilution was performed as part of the standard analytical procedure.

Analyte & Samples(s) Qualified:

O-32

17D1127-05[Disposal Characterization]

SW-846 8100 Modified

Qualifications:

The surrogate recovery for this sample is not available due to sample dilution below the surrogate reporting limit required from high analyte 

concentration and/or matrix interferences.
Analyte & Samples(s) Qualified:

S-01

o-Terphenyl

17D1127-05[Disposal Characterization]

SW-846 8260C

Qualifications:

Either laboratory fortified blank/laboratory control sample or duplicate recovery is outside of control limits, but the other is within limits. RPD 

between the two LFB/LCS results is within method specified criteria.
Analyte & Samples(s) Qualified:

L-07

Hexachlorobutadiene

B175403-BS1

Continuing calibration did not meet method specifications and was biased on the low side for this compound.  Increased uncertainty is 

associated with the reported value which is likely to be biased on the low side.
Analyte & Samples(s) Qualified:

V-05

Dichlorodifluoromethane (Freon 12)

17D1127-05[Disposal Characterization], B175403-BLK1, B175403-BS1, B175403-BSD1

Naphthalene

17D1127-05[Disposal Characterization], B175403-BLK1, B175403-BS1, B175403-BSD1

Response factor is less than method specified minimum acceptable value.  Reduced precision and accuracy may be associated with reported 

result.
Analyte & Samples(s) Qualified:

V-16

1,4-Dioxane

17D1127-05[Disposal Characterization], B175403-BLK1, B175403-BS1, B175403-BSD1

Page 6 of 59
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

SW-846 8270D

Qualifications:

Laboratory fortified blank/laboratory control sample recovery and duplicate recovery are outside of control limits.  Reported value for this 

compound is likely to be biased on the low side.
Analyte & Samples(s) Qualified:

L-04

Aniline

17D1127-05[Disposal Characterization], B175467-BLK1, B175467-BS1, B175467-BSD1

Continuing calibration did not meet method specifications and was biased on the low side for this compound.  Increased uncertainty is 

associated with the reported value which is likely to be biased on the low side.
Analyte & Samples(s) Qualified:

V-05

2,4-Dinitrophenol

17D1127-05[Disposal Characterization], B175467-BLK1, B175467-BS1, B175467-BSD1

Benzo(b)fluoranthene

17D1127-01[SP1 (0-1)], 17D1127-02[SP-1 (2-5)], 17D1127-03[SP-2 (0-1)], 17D1127-04[SP-2 (2-5)]

Benzo(k)fluoranthene

17D1127-01[SP1 (0-1)], 17D1127-02[SP-1 (2-5)], 17D1127-03[SP-2 (0-1)], 17D1127-04[SP-2 (2-5)]

Pentachlorophenol

17D1127-05[Disposal Characterization], B175467-BLK1, B175467-BS1, B175467-BSD1

Continuing calibration did not meet method specifications and was biased on the high side.  Data validation is not affected since sample result 

was "not detected" for this compound.
Analyte & Samples(s) Qualified:

V-20

Benzo(g,h,i)perylene

B175339-BLK1, B175339-BS1, B175339-BSD1

Dibenz(a,h)anthracene

B175339-BLK1, B175339-BS1, B175339-BSD1

Hexachlorobutadiene

17D1127-05[Disposal Characterization], B175467-BLK1, B175467-BS1, B175467-BSD1

Indeno(1,2,3-cd)pyrene

B175339-BLK1, B175339-BS1, B175339-BSD1

SW-846 6010C/D SW-846 6020A/B

For NC, Metals methods SW-846 6010D and SW-846 6020B are followed, and for all other states methods SW-846 6010C and SW-846 6020A are followed.

SW-846 8100 Modified

TPH (C9-C36) is quantitated against a calibration made with a diesel standard.

SW-846 8260C

Laboratory control sample recoveries for required MCP Data Enhancement 8260 compounds were all within limits specified by the method except for �difficult analytes� where 

recovery control limits of 40-160% are used and/or unless otherwise listed in this narrative. Difficult analytes: MIBK, MEK, acetone, 1,4-dioxane, chloromethane, 

dichlorodifluoromethane, 2-hexanone, and bromomethane.

SW-846 8270D

Laboratory control sample recoveries for required MCP Data Enhancement 8270 compounds were all within control limits specified by the method, 40-140% for base/neutrals and 

30-130% for acids except for �difficult analytes� listed below and/or otherwise listed in this narrative. Difficult analytes limits are 15 and 140%: 2,4-dinitrophenol, 

4-chloroaniline, 4-nitrophenol, and phenol.

The results of analyses reported only relate to samples submitted to the Con-Test Analytical Laboratory for testing.

I certify that the analyses listed above, unless specifically listed as subcontracted, if any, were performed under my direction according to the approved methodologies listed 

in this document, and that based upon my inquiry of those individuals immediately responsible for obtaining the information, the material contained in this report is, to the 

best of my knowledge and belief, accurate and complete.

Lisa A. Worthington

Project Manager
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-01

Field Sample #:  SP1 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  09:25

[TOC_2]17D1127-01[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.18 5/1/17 17:26 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthene

ND 0.18 5/1/17 17:26 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthylene

ND 0.18 5/1/17 17:26 MJCmg/Kg dry 4/26/17SW-846 8270D1Anthracene

ND 0.18 5/1/17 17:26 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)anthracene

ND 0.18 5/1/17 17:26 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)pyrene

ND 0.18 5/1/17 17:26 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(b)fluoranthene

ND 0.18 5/1/17 17:26 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(g,h,i)perylene

ND 0.18 5/1/17 17:26 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(k)fluoranthene

ND 0.18 5/1/17 17:26 MJCmg/Kg dry 4/26/17SW-846 8270D1Chrysene

ND 0.18 5/1/17 17:26 MJCmg/Kg dry 4/26/17SW-846 8270D1Dibenz(a,h)anthracene

ND 0.18 5/1/17 17:26 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluoranthene

ND 0.18 5/1/17 17:26 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluorene

ND 0.18 5/1/17 17:26 MJCmg/Kg dry 4/26/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.18 5/1/17 17:26 MJCmg/Kg dry 4/26/17SW-846 8270D12-Methylnaphthalene

ND 0.18 5/1/17 17:26 MJCmg/Kg dry 4/26/17SW-846 8270D1Naphthalene

ND 0.18 5/1/17 17:26 MJCmg/Kg dry 4/26/17SW-846 8270D1Phenanthrene

ND 0.18 5/1/17 17:26 MJCmg/Kg dry 4/26/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 40.8 5/1/17  17:2630-130

2-Fluorobiphenyl 43.7 5/1/17  17:2630-130

p-Terphenyl-d14 40.6 5/1/17  17:2630-130

[TOC_1]Sample Results[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-01

Field Sample #:  SP1 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  09:25

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

ND 5.0 5/2/17  9:14 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Selenium

ND 0.50 5/2/17  9:14 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Silver
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-01

Field Sample #:  SP1 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  09:25

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 0.33 4/28/17 12:00 LLmg/Kg dry 4/27/17SW-846 7196A2 DL-03, MS-16Hexavalent Chromium

120 4/26/17  7:55 LLmV 4/26/17SM2580 A1Oxidation/Reduction Potential

7.6 4/26/17  7:55 LLpH Units 4/26/17SW-846 9045C1pH @25.4°C

93.8 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-02

Field Sample #:  SP-1 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  09:35

[TOC_2]17D1127-02[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.20 5/1/17 17:50 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthene

ND 0.20 5/1/17 17:50 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthylene

ND 0.20 5/1/17 17:50 MJCmg/Kg dry 4/26/17SW-846 8270D1Anthracene

0.30 0.20 5/1/17 17:50 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)anthracene

0.27 0.20 5/1/17 17:50 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)pyrene

0.49 0.20 5/1/17 17:50 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(b)fluoranthene

ND 0.20 5/1/17 17:50 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(g,h,i)perylene

ND 0.20 5/1/17 17:50 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(k)fluoranthene

0.38 0.20 5/1/17 17:50 MJCmg/Kg dry 4/26/17SW-846 8270D1Chrysene

ND 0.20 5/1/17 17:50 MJCmg/Kg dry 4/26/17SW-846 8270D1Dibenz(a,h)anthracene

0.64 0.20 5/1/17 17:50 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluoranthene

ND 0.20 5/1/17 17:50 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluorene

0.24 0.20 5/1/17 17:50 MJCmg/Kg dry 4/26/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.20 5/1/17 17:50 MJCmg/Kg dry 4/26/17SW-846 8270D12-Methylnaphthalene

ND 0.20 5/1/17 17:50 MJCmg/Kg dry 4/26/17SW-846 8270D1Naphthalene

0.28 0.20 5/1/17 17:50 MJCmg/Kg dry 4/26/17SW-846 8270D1Phenanthrene

0.57 0.20 5/1/17 17:50 MJCmg/Kg dry 4/26/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 45.3 5/1/17  17:5030-130

2-Fluorobiphenyl 45.2 5/1/17  17:5030-130

p-Terphenyl-d14 52.8 5/1/17  17:5030-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-02

Field Sample #:  SP-1 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  09:35

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

ND 5.8 5/2/17  9:10 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Selenium

ND 0.58 5/2/17  9:10 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Silver
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-02

Field Sample #:  SP-1 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  09:35

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 1.9 5/2/17 12:15 LLmg/Kg dry 5/1/17SW-846 7196A10 MS-16, W-06Hexavalent Chromium

100 4/26/17  7:55 LLmV 4/26/17SM2580 A1Oxidation/Reduction Potential

7.0 4/26/17  7:55 LLpH Units 4/26/17SW-846 9045C1pH @22.8°C

84.2 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-03

Field Sample #:  SP-2 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  10:00

[TOC_2]17D1127-03[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.18 5/1/17 18:15 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthene

ND 0.18 5/1/17 18:15 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthylene

ND 0.18 5/1/17 18:15 MJCmg/Kg dry 4/26/17SW-846 8270D1Anthracene

0.33 0.18 5/1/17 18:15 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)anthracene

0.35 0.18 5/1/17 18:15 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)pyrene

0.45 0.18 5/1/17 18:15 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(b)fluoranthene

0.19 0.18 5/1/17 18:15 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(g,h,i)perylene

ND 0.18 5/1/17 18:15 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(k)fluoranthene

0.35 0.18 5/1/17 18:15 MJCmg/Kg dry 4/26/17SW-846 8270D1Chrysene

ND 0.18 5/1/17 18:15 MJCmg/Kg dry 4/26/17SW-846 8270D1Dibenz(a,h)anthracene

0.69 0.18 5/1/17 18:15 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluoranthene

ND 0.18 5/1/17 18:15 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluorene

0.24 0.18 5/1/17 18:15 MJCmg/Kg dry 4/26/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.18 5/1/17 18:15 MJCmg/Kg dry 4/26/17SW-846 8270D12-Methylnaphthalene

ND 0.18 5/1/17 18:15 MJCmg/Kg dry 4/26/17SW-846 8270D1Naphthalene

0.24 0.18 5/1/17 18:15 MJCmg/Kg dry 4/26/17SW-846 8270D1Phenanthrene

0.73 0.18 5/1/17 18:15 MJCmg/Kg dry 4/26/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 75.0 5/1/17  18:1530-130

2-Fluorobiphenyl 78.2 5/1/17  18:1530-130

p-Terphenyl-d14 99.2 5/1/17  18:1530-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-03

Field Sample #:  SP-2 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  10:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

ND 5.3 5/2/17  9:05 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Selenium

ND 0.53 5/2/17  9:05 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Silver
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-03

Field Sample #:  SP-2 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  10:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 0.34 4/28/17 12:00 LLmg/Kg dry 4/27/17SW-846 7196A2 DL-03Hexavalent Chromium

120 4/26/17  7:55 LLmV 4/26/17SM2580 A1Oxidation/Reduction Potential

8.1 4/26/17  7:55 LLpH Units 4/26/17SW-846 9045C1pH @22.3°C

93.7 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-04

Field Sample #:  SP-2 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  10:05

[TOC_2]17D1127-04[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.27 5/1/17 18:39 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthene

ND 0.27 5/1/17 18:39 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthylene

ND 0.27 5/1/17 18:39 MJCmg/Kg dry 4/26/17SW-846 8270D1Anthracene

ND 0.27 5/1/17 18:39 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)anthracene

ND 0.27 5/1/17 18:39 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)pyrene

ND 0.27 5/1/17 18:39 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(b)fluoranthene

ND 0.27 5/1/17 18:39 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(g,h,i)perylene

ND 0.27 5/1/17 18:39 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(k)fluoranthene

ND 0.27 5/1/17 18:39 MJCmg/Kg dry 4/26/17SW-846 8270D1Chrysene

ND 0.27 5/1/17 18:39 MJCmg/Kg dry 4/26/17SW-846 8270D1Dibenz(a,h)anthracene

ND 0.27 5/1/17 18:39 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluoranthene

ND 0.27 5/1/17 18:39 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluorene

ND 0.27 5/1/17 18:39 MJCmg/Kg dry 4/26/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.27 5/1/17 18:39 MJCmg/Kg dry 4/26/17SW-846 8270D12-Methylnaphthalene

ND 0.27 5/1/17 18:39 MJCmg/Kg dry 4/26/17SW-846 8270D1Naphthalene

ND 0.27 5/1/17 18:39 MJCmg/Kg dry 4/26/17SW-846 8270D1Phenanthrene

ND 0.27 5/1/17 18:39 MJCmg/Kg dry 4/26/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 50.5 5/1/17  18:3930-130

2-Fluorobiphenyl 51.4 5/1/17  18:3930-130

p-Terphenyl-d14 51.4 5/1/17  18:3930-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-04

Field Sample #:  SP-2 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  10:05

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

ND 7.5 5/1/17 17:43 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Selenium

ND 0.75 5/1/17 17:43 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Silver
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-04

Field Sample #:  SP-2 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  10:05

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 0.51 4/28/17 12:00 LLmg/Kg dry 4/27/17SW-846 7196A2 DL-03Hexavalent Chromium

120 4/26/17  7:55 LLmV 4/26/17SM2580 A1Oxidation/Reduction Potential

6.4 4/26/17  7:55 LLpH Units 4/26/17SW-846 9045C1pH @21.7°C

62.6 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-05

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  09:40

[TOC_2]17D1127-05[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.14 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Acetone

ND 0.0014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1tert-Amyl Methyl Ether (TAME)

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Benzene

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Bromobenzene

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Bromochloromethane

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Bromodichloromethane

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Bromoform

ND 0.014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Bromomethane

ND 0.058 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C12-Butanone (MEK)

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1n-Butylbenzene

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1sec-Butylbenzene

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1tert-Butylbenzene

ND 0.0014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1tert-Butyl Ethyl Ether (TBEE)

ND 0.0087 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Carbon Disulfide

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Carbon Tetrachloride

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Chlorobenzene

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Chlorodibromomethane

ND 0.014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Chloroethane

ND 0.0058 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Chloroform

ND 0.014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Chloromethane

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C12-Chlorotoluene

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C14-Chlorotoluene

ND 0.0058 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,2-Dibromo-3-chloropropane (DBCP)

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,2-Dibromoethane (EDB)

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Dibromomethane

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,2-Dichlorobenzene

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,3-Dichlorobenzene

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,4-Dichlorobenzene

ND 0.014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1 V-05Dichlorodifluoromethane (Freon 12)

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,1-Dichloroethane

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,2-Dichloroethane

ND 0.0058 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,1-Dichloroethylene

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1cis-1,2-Dichloroethylene

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1trans-1,2-Dichloroethylene

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,2-Dichloropropane

ND 0.0014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,3-Dichloropropane

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C12,2-Dichloropropane

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,1-Dichloropropene

ND 0.0014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1cis-1,3-Dichloropropene

ND 0.0014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1trans-1,3-Dichloropropene

ND 0.014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Diethyl Ether

ND 0.0014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Diisopropyl Ether (DIPE)

ND 0.29 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1 V-161,4-Dioxane

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Ethylbenzene
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Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-05

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  09:40

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Hexachlorobutadiene

ND 0.029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C12-Hexanone (MBK)

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Isopropylbenzene (Cumene)

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1p-Isopropyltoluene (p-Cymene)

ND 0.0058 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Methyl tert-Butyl Ether (MTBE)

ND 0.014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Methylene Chloride

ND 0.029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C14-Methyl-2-pentanone (MIBK)

ND 0.014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1 V-05Naphthalene

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1n-Propylbenzene

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Styrene

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,1,1,2-Tetrachloroethane

ND 0.0014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,1,2,2-Tetrachloroethane

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Tetrachloroethylene

ND 0.014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Tetrahydrofuran

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Toluene

ND 0.014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,2,3-Trichlorobenzene

ND 0.014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,2,4-Trichlorobenzene

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,1,1-Trichloroethane

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,1,2-Trichloroethane

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Trichloroethylene

ND 0.014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Trichlorofluoromethane (Freon 11)

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,2,3-Trichloropropane

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,2,4-Trimethylbenzene

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C11,3,5-Trimethylbenzene

ND 0.014 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1Vinyl Chloride

ND 0.0058 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1m+p Xylene

ND 0.0029 4/26/17 13:09 MFFmg/Kg dry 4/26/17SW-846 8260C1o-Xylene

Surrogates % Recovery Recovery Limits Flag/Qual

1,2-Dichloroethane-d4 104 4/26/17  13:0970-130

Toluene-d8 95.1 4/26/17  13:0970-130

4-Bromofluorobenzene 88.1 4/26/17  13:0970-130
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Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-05

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  09:40

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.21 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthene

ND 0.21 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthylene

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Acetophenone

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1 L-04Aniline

ND 0.21 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Anthracene

ND 0.21 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)anthracene

ND 0.21 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)pyrene

ND 0.21 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(b)fluoranthene

ND 0.21 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(g,h,i)perylene

ND 0.21 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(k)fluoranthene

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Bis(2-chloroethoxy)methane

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Bis(2-chloroethyl)ether

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Bis(2-chloroisopropyl)ether

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Bis(2-Ethylhexyl)phthalate

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D14-Bromophenylphenylether

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Butylbenzylphthalate

ND 0.81 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D14-Chloroaniline

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D12-Chloronaphthalene

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D12-Chlorophenol

ND 0.21 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Chrysene

ND 0.21 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Dibenz(a,h)anthracene

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Dibenzofuran

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Di-n-butylphthalate

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D11,2-Dichlorobenzene

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D11,3-Dichlorobenzene

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D11,4-Dichlorobenzene

ND 0.21 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D13,3-Dichlorobenzidine

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D12,4-Dichlorophenol

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Diethylphthalate

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D12,4-Dimethylphenol

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Dimethylphthalate

ND 0.81 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1 V-052,4-Dinitrophenol

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D12,4-Dinitrotoluene

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D12,6-Dinitrotoluene

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Di-n-octylphthalate

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D11,2-Diphenylhydrazine (as Azobenzene)

ND 0.21 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluoranthene

ND 0.21 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluorene

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Hexachlorobenzene

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1 V-20Hexachlorobutadiene

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Hexachloroethane

ND 0.21 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Isophorone

ND 0.21 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D12-Methylnaphthalene
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Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-05

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  09:40

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D12-Methylphenol

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D13/4-Methylphenol

ND 0.21 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Naphthalene

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Nitrobenzene

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D12-Nitrophenol

ND 0.81 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D14-Nitrophenol

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1 V-05Pentachlorophenol

ND 0.21 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Phenanthrene

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Phenol

ND 0.21 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D1Pyrene

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D11,2,4-Trichlorobenzene

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D12,4,5-Trichlorophenol

ND 0.42 5/1/17 19:36 BGLmg/Kg dry 4/27/17SW-846 8270D12,4,6-Trichlorophenol

Surrogates % Recovery Recovery Limits Flag/Qual

2-Fluorophenol 44.7 5/1/17  19:3630-130

Phenol-d6 48.3 5/1/17  19:3630-130

Nitrobenzene-d5 57.7 5/1/17  19:3630-130

2-Fluorobiphenyl 53.6 5/1/17  19:3630-130

2,4,6-Tribromophenol 49.9 5/1/17  19:3630-130

p-Terphenyl-d14 54.9 5/1/17  19:3630-130
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Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-05

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  09:40

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Sample Flags: O-32 Polychlorinated Biphenyls By GC/ECD

ND 0.12 5/1/17 10:10 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1016 [1]

ND 0.12 5/1/17 10:10 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1221 [1]

ND 0.12 5/1/17 10:10 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1232 [1]

ND 0.12 5/1/17 10:10 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1242 [1]

ND 0.12 5/1/17 10:10 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1248 [1]

ND 0.12 5/1/17 10:10 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1254 [1]

ND 0.12 5/1/17 10:10 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1260 [1]

ND 0.12 5/1/17 10:10 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1262 [1]

ND 0.12 5/1/17 10:10 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1268 [1]

Surrogates % Recovery Recovery Limits Flag/Qual

Decachlorobiphenyl [1] 94.6 5/1/17  10:1030-150

Decachlorobiphenyl [2] 95.6 5/1/17  10:1030-150

Tetrachloro-m-xylene [1] 103 5/1/17  10:1030-150

Tetrachloro-m-xylene [2] 102 5/1/17  10:1030-150
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Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-05

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  09:40

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Petroleum Hydrocarbons Analyses

360 200 5/2/17  0:11 PJGmg/Kg dry 4/27/17SW-846 8100 Modified20TPH (C9-C36)

Surrogates % Recovery Recovery Limits Flag/Qual

o-Terphenyl 5/2/17   0:11* S-0140-140
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Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-05

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  09:40

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

26 3.0 5/1/17 17:48 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Arsenic

62 3.0 5/1/17 17:48 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Barium

1.3 0.30 5/1/17 17:48 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Cadmium

62 0.60 5/1/17 17:48 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Chromium

77 0.90 5/1/17 17:48 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Lead

1.0 0.15 4/27/17 13:05 TJKmg/Kg dry 4/27/17SW-846 7471B5Mercury

ND 6.0 5/1/17 17:48 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Selenium

ND 0.60 5/1/17 17:48 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Silver
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Date Received:  4/25/2017

Work Order:   17D1127Sample Description:Project Location:  20 Howley St.

Sample ID:  17D1127-05

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  09:40

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

Absent 4/27/17 15:20 DCFpresent/absent 4/27/17SW-846 10301Ignitability

6.8 4/26/17  8:45 LLpH Units 4/26/17SW-846 9045C1pH @22.8°C

ND 4.0 4/28/17  8:35 LLmg/Kg 4/27/17SW-846 90141Reactive Cyanide

ND 20 4/28/17  8:20 LLmg/Kg 4/27/17SW-846 9030A1Reactive Sulfide

4.4 2.0 5/2/17 10:15 ECµmhos/cm 5/2/17SM21-22 2510B 

Modified

1Specific conductance

81.3 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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Sample Extraction Data

Prep Method: % Solids-SM 2540G

Lab Number [Field ID] Batch Date

B175514 04/27/1717D1127-01 [SP1 (0-1)]

B175514 04/27/1717D1127-02 [SP-1 (2-5)]

B175514 04/27/1717D1127-03 [SP-2 (0-1)]

B175514 04/27/1717D1127-04 [SP-2 (2-5)]

B175514 04/27/1717D1127-05 [Disposal Characterization]

SM21-22 2510B Modified

Lab Number [Field ID] Batch DateInitial [g]

B175829 05/02/171.0017D1127-05 [Disposal Characterization]

SM2580 A

Lab Number [Field ID] Batch DateInitial [g]

B175351 04/26/1720.017D1127-01 [SP1 (0-1)]

B175351 04/26/1720.017D1127-02 [SP-1 (2-5)]

B175351 04/26/1720.017D1127-03 [SP-2 (0-1)]

B175351 04/26/1720.017D1127-04 [SP-2 (2-5)]

SW-846 1030

Lab Number [Field ID] Batch DateInitial [g]

B175571 04/27/1750.017D1127-05 [Disposal Characterization]

Prep Method: SW-846 3050B-SW-846 6010C-D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175526 04/27/171.07 50.017D1127-04 [SP-2 (2-5)]

B175526 04/27/171.03 50.017D1127-05 [Disposal Characterization]

Prep Method: SW-846 3051-SW-846 6010C-D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175609 04/28/171.07 50.017D1127-01 [SP1 (0-1)]

B175609 04/28/171.02 50.017D1127-02 [SP-1 (2-5)]

B175609 04/28/171.00 50.017D1127-03 [SP-2 (0-1)]

SW-846 7196A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175501 04/27/172.58 10017D1127-01 [SP1 (0-1)]

B175501 04/27/172.53 10017D1127-03 [SP-2 (0-1)]

B175501 04/27/172.52 10017D1127-04 [SP-2 (2-5)]

[TOC_1]Sample Preparation Information[TOC]
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Sample Extraction Data

SW-846 7196A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175749 05/01/172.51 10017D1127-02 [SP-1 (2-5)]

Prep Method: SW-846 7471-SW-846 7471B

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175482 04/27/170.611 50.017D1127-05 [Disposal Characterization]

Prep Method: SW-846 3546-SW-846 8082A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175466 04/27/1710.0 10.017D1127-05 [Disposal Characterization]

Prep Method: SW-846 3546-SW-846 8100 Modified

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175469 04/27/1730.0 1.0017D1127-05 [Disposal Characterization]

Prep Method: SW-846 5035-SW-846 8260C

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175403 04/26/174.26 10.017D1127-05 [Disposal Characterization]

Prep Method: SW-846 3546-SW-846 8270D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175339 04/26/1730.0 1.0017D1127-01 [SP1 (0-1)]

B175339 04/26/1730.0 1.0017D1127-02 [SP-1 (2-5)]

B175339 04/26/1730.0 1.0017D1127-03 [SP-2 (0-1)]

B175339 04/26/1730.0 1.0017D1127-04 [SP-2 (2-5)]

Prep Method: SW-846 3546-SW-846 8270D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175467 04/27/1730.0 1.0017D1127-05 [Disposal Characterization]

SW-846 9014

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175566 04/27/1725.3 25017D1127-05 [Disposal Characterization]

SW-846 9030A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175577 04/27/1725.3 25017D1127-05 [Disposal Characterization]
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Sample Extraction Data

SW-846 9045C

Lab Number [Field ID] Batch DateInitial [g]

B175358 04/26/1720.017D1127-01 [SP1 (0-1)]

B175358 04/26/1720.017D1127-02 [SP-1 (2-5)]

B175358 04/26/1720.017D1127-03 [SP-2 (0-1)]

B175358 04/26/1720.017D1127-04 [SP-2 (2-5)]

SW-846 9045C

Lab Number [Field ID] Batch DateInitial [g]

B175376 04/26/1720.017D1127-05 [Disposal Characterization]
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

[TOC_2]Volatile Organic Compounds by GC/MS[TOC]

Batch B175403 - SW-846 5035
[TOC_3]B175403[TOC]

Blank (B175403-BLK1) Prepared & Analyzed: 04/26/17 

Acetone mg/Kg wet0.10ND

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010ND

Benzene mg/Kg wet0.0020ND

Bromobenzene mg/Kg wet0.0020ND

Bromochloromethane mg/Kg wet0.0020ND

Bromodichloromethane mg/Kg wet0.0020ND

Bromoform mg/Kg wet0.0020ND

Bromomethane mg/Kg wet0.010ND

2-Butanone (MEK) mg/Kg wet0.040ND

n-Butylbenzene mg/Kg wet0.0020ND

sec-Butylbenzene mg/Kg wet0.0020ND

tert-Butylbenzene mg/Kg wet0.0020ND

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010ND

Carbon Disulfide mg/Kg wet0.0060ND

Carbon Tetrachloride mg/Kg wet0.0020ND

Chlorobenzene mg/Kg wet0.0020ND

Chlorodibromomethane mg/Kg wet0.0010ND

Chloroethane mg/Kg wet0.010ND

Chloroform mg/Kg wet0.0040ND

Chloromethane mg/Kg wet0.010ND

2-Chlorotoluene mg/Kg wet0.0020ND

4-Chlorotoluene mg/Kg wet0.0020ND

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0020ND

1,2-Dibromoethane (EDB) mg/Kg wet0.0010ND

Dibromomethane mg/Kg wet0.0020ND

1,2-Dichlorobenzene mg/Kg wet0.0020ND

1,3-Dichlorobenzene mg/Kg wet0.0020ND

1,4-Dichlorobenzene mg/Kg wet0.0020ND

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.010 V-05ND

1,1-Dichloroethane mg/Kg wet0.0020ND

1,2-Dichloroethane mg/Kg wet0.0020ND

1,1-Dichloroethylene mg/Kg wet0.0040ND

cis-1,2-Dichloroethylene mg/Kg wet0.0020ND

trans-1,2-Dichloroethylene mg/Kg wet0.0020ND

1,2-Dichloropropane mg/Kg wet0.0020ND

1,3-Dichloropropane mg/Kg wet0.0010ND

2,2-Dichloropropane mg/Kg wet0.0020ND

1,1-Dichloropropene mg/Kg wet0.0020ND

cis-1,3-Dichloropropene mg/Kg wet0.0010ND

trans-1,3-Dichloropropene mg/Kg wet0.0010ND

Diethyl Ether mg/Kg wet0.010ND

Diisopropyl Ether (DIPE) mg/Kg wet0.0010ND

1,4-Dioxane mg/Kg wet0.10 V-16ND

Ethylbenzene mg/Kg wet0.0020ND

Hexachlorobutadiene mg/Kg wet0.0020ND

2-Hexanone (MBK) mg/Kg wet0.020ND

Isopropylbenzene (Cumene) mg/Kg wet0.0020ND

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020ND

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040ND

Methylene Chloride mg/Kg wet0.010ND

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020ND

Naphthalene mg/Kg wet0.0040 V-05ND

[TOC_1]QC Data[TOC]
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175403 - SW-846 5035

Blank (B175403-BLK1) Prepared & Analyzed: 04/26/17 

n-Propylbenzene mg/Kg wet0.0020ND

Styrene mg/Kg wet0.0020ND

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020ND

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010ND

Tetrachloroethylene mg/Kg wet0.0020ND

Tetrahydrofuran mg/Kg wet0.010ND

Toluene mg/Kg wet0.0020ND

1,2,3-Trichlorobenzene mg/Kg wet0.0020ND

1,2,4-Trichlorobenzene mg/Kg wet0.0020ND

1,1,1-Trichloroethane mg/Kg wet0.0020ND

1,1,2-Trichloroethane mg/Kg wet0.0020ND

Trichloroethylene mg/Kg wet0.0020ND

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010ND

1,2,3-Trichloropropane mg/Kg wet0.0020ND

1,2,4-Trimethylbenzene mg/Kg wet0.0020ND

1,3,5-Trimethylbenzene mg/Kg wet0.0020ND

Vinyl Chloride mg/Kg wet0.010ND

m+p Xylene mg/Kg wet0.0040ND

o-Xylene mg/Kg wet0.0020ND

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1070.0537

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 98.50.0492

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 94.40.0472

LCS (B175403-BS1) Prepared & Analyzed: 04/26/17 

Acetone mg/Kg wet0.10 0.200 40-16077.4 �0.155

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010 0.0200 70-13091.60.0183

Benzene mg/Kg wet0.0020 0.0200 70-1301010.0202

Bromobenzene mg/Kg wet0.0020 0.0200 70-1301090.0218

Bromochloromethane mg/Kg wet0.0020 0.0200 70-1301180.0236

Bromodichloromethane mg/Kg wet0.0020 0.0200 70-1301140.0229

Bromoform mg/Kg wet0.0020 0.0200 70-1301230.0246

Bromomethane mg/Kg wet0.010 0.0200 L-1440-16068.0 �0.0136

2-Butanone (MEK) mg/Kg wet0.040 0.200 40-16083.7 �0.167

n-Butylbenzene mg/Kg wet0.0020 0.0200 70-1301210.0242

sec-Butylbenzene mg/Kg wet0.0020 0.0200 70-1301160.0231

tert-Butylbenzene mg/Kg wet0.0020 0.0200 70-1301120.0223

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010 0.0200 70-13091.20.0182

Carbon Disulfide mg/Kg wet0.0060 0.0200 70-1301160.0232

Carbon Tetrachloride mg/Kg wet0.0020 0.0200 70-1301170.0234

Chlorobenzene mg/Kg wet0.0020 0.0200 70-1301070.0214

Chlorodibromomethane mg/Kg wet0.0010 0.0200 70-1301170.0235

Chloroethane mg/Kg wet0.010 0.0200 70-13083.30.0167

Chloroform mg/Kg wet0.0040 0.0200 70-1301090.0218

Chloromethane mg/Kg wet0.010 0.0200 L-1440-16066.0 �0.0132

2-Chlorotoluene mg/Kg wet0.0020 0.0200 70-1301090.0218

4-Chlorotoluene mg/Kg wet0.0020 0.0200 70-1301100.0221

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0020 0.0200 70-13096.10.0192

1,2-Dibromoethane (EDB) mg/Kg wet0.0010 0.0200 70-1301030.0207

Dibromomethane mg/Kg wet0.0020 0.0200 70-1301100.0221

1,2-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301180.0235

1,3-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301180.0236

1,4-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301140.0229
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175403 - SW-846 5035

LCS (B175403-BS1) Prepared & Analyzed: 04/26/17 

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.010 0.0200 L-14, V-0540-16049.9 �0.00998

1,1-Dichloroethane mg/Kg wet0.0020 0.0200 70-1301110.0222

1,2-Dichloroethane mg/Kg wet0.0020 0.0200 70-1301180.0237

1,1-Dichloroethylene mg/Kg wet0.0040 0.0200 70-1301080.0215

cis-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 70-1301080.0217

trans-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 70-1301040.0207

1,2-Dichloropropane mg/Kg wet0.0020 0.0200 70-1301030.0206

1,3-Dichloropropane mg/Kg wet0.0010 0.0200 70-1301050.0210

2,2-Dichloropropane mg/Kg wet0.0020 0.0200 70-1301040.0209

1,1-Dichloropropene mg/Kg wet0.0020 0.0200 70-1301060.0212

cis-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 70-13095.50.0191

trans-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 70-1301000.0200

Diethyl Ether mg/Kg wet0.010 0.0200 70-13090.20.0180

Diisopropyl Ether (DIPE) mg/Kg wet0.0010 0.0200 70-13099.20.0198

1,4-Dioxane mg/Kg wet0.10 0.200 V-1640-16097.9 �0.196

Ethylbenzene mg/Kg wet0.0020 0.0200 70-1301110.0222

Hexachlorobutadiene mg/Kg wet0.0020 0.0200 L-0770-130138 *0.0275

2-Hexanone (MBK) mg/Kg wet0.020 0.200 40-16086.4 �0.173

Isopropylbenzene (Cumene) mg/Kg wet0.0020 0.0200 70-1301190.0238

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020 0.0200 70-1301180.0236

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040 0.0200 70-13094.20.0188

Methylene Chloride mg/Kg wet0.010 0.0200 70-1301090.0218

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020 0.200 40-16099.8 �0.200

Naphthalene mg/Kg wet0.0040 0.0200 V-0570-13083.00.0166

n-Propylbenzene mg/Kg wet0.0020 0.0200 70-1301130.0226

Styrene mg/Kg wet0.0020 0.0200 70-1301070.0214

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020 0.0200 70-1301030.0206

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010 0.0200 70-1301080.0215

Tetrachloroethylene mg/Kg wet0.0020 0.0200 70-1301260.0253

Tetrahydrofuran mg/Kg wet0.010 0.0200 70-13093.60.0187

Toluene mg/Kg wet0.0020 0.0200 70-1301030.0206

1,2,3-Trichlorobenzene mg/Kg wet0.0020 0.0200 70-13097.00.0194

1,2,4-Trichlorobenzene mg/Kg wet0.0020 0.0200 70-13095.30.0191

1,1,1-Trichloroethane mg/Kg wet0.0020 0.0200 70-1301130.0226

1,1,2-Trichloroethane mg/Kg wet0.0020 0.0200 70-1301070.0215

Trichloroethylene mg/Kg wet0.0020 0.0200 70-1301100.0220

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010 0.0200 70-13098.50.0197

1,2,3-Trichloropropane mg/Kg wet0.0020 0.0200 70-1301070.0213

1,2,4-Trimethylbenzene mg/Kg wet0.0020 0.0200 70-1301080.0217

1,3,5-Trimethylbenzene mg/Kg wet0.0020 0.0200 70-1301140.0228

Vinyl Chloride mg/Kg wet0.010 0.0200 70-13073.50.0147

m+p Xylene mg/Kg wet0.0040 0.0400 70-1301100.0440

o-Xylene mg/Kg wet0.0020 0.0200 70-1301040.0209

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1040.0521

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 96.30.0481

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 98.40.0492
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175403 - SW-846 5035

LCS Dup (B175403-BSD1) Prepared & Analyzed: 04/26/17 

Acetone mg/Kg wet0.10 0.200 2040-16078.8 1.78 �0.158

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010 0.0200 2070-13092.1 0.5440.0184

Benzene mg/Kg wet0.0020 0.0200 2070-13099.9 1.190.0200

Bromobenzene mg/Kg wet0.0020 0.0200 2070-130102 6.150.0205

Bromochloromethane mg/Kg wet0.0020 0.0200 2070-130118 0.08490.0236

Bromodichloromethane mg/Kg wet0.0020 0.0200 2070-130117 2.590.0235

Bromoform mg/Kg wet0.0020 0.0200 2070-130112 9.520.0224

Bromomethane mg/Kg wet0.010 0.0200 2040-16072.6 6.54 �0.0145

2-Butanone (MEK) mg/Kg wet0.040 0.200 2040-16085.5 2.14 �0.171

n-Butylbenzene mg/Kg wet0.0020 0.0200 2070-130114 6.120.0228

sec-Butylbenzene mg/Kg wet0.0020 0.0200 2070-130111 4.330.0221

tert-Butylbenzene mg/Kg wet0.0020 0.0200 2070-130105 5.800.0211

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010 0.0200 2070-13093.0 1.950.0186

Carbon Disulfide mg/Kg wet0.0060 0.0200 2070-130115 0.7780.0231

Carbon Tetrachloride mg/Kg wet0.0020 0.0200 2070-130115 1.990.0229

Chlorobenzene mg/Kg wet0.0020 0.0200 2070-130105 1.510.0211

Chlorodibromomethane mg/Kg wet0.0010 0.0200 2070-130116 1.460.0231

Chloroethane mg/Kg wet0.010 0.0200 2070-13077.9 6.700.0156

Chloroform mg/Kg wet0.0040 0.0200 2070-130108 0.6440.0217

Chloromethane mg/Kg wet0.010 0.0200 20 L-1440-16064.7 1.99 �0.0129

2-Chlorotoluene mg/Kg wet0.0020 0.0200 2070-130110 0.4570.0219

4-Chlorotoluene mg/Kg wet0.0020 0.0200 2070-130108 1.830.0217

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0020 0.0200 2070-13096.2 0.1040.0192

1,2-Dibromoethane (EDB) mg/Kg wet0.0010 0.0200 2070-130106 2.110.0211

Dibromomethane mg/Kg wet0.0020 0.0200 2070-130114 3.560.0229

1,2-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130109 7.950.0217

1,3-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130114 3.800.0227

1,4-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130106 7.250.0213

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.010 0.0200 20 L-14, V-0540-16050.8 1.79 �0.0102

1,1-Dichloroethane mg/Kg wet0.0020 0.0200 2070-130111 0.08990.0223

1,2-Dichloroethane mg/Kg wet0.0020 0.0200 2070-130122 2.920.0244

1,1-Dichloroethylene mg/Kg wet0.0040 0.0200 2070-130107 0.4650.0214

cis-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 2070-130105 3.280.0210

trans-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 2070-130105 1.440.0210

1,2-Dichloropropane mg/Kg wet0.0020 0.0200 2070-130107 4.090.0214

1,3-Dichloropropane mg/Kg wet0.0010 0.0200 2070-130106 0.9500.0212

2,2-Dichloropropane mg/Kg wet0.0020 0.0200 2070-130104 0.3840.0208

1,1-Dichloropropene mg/Kg wet0.0020 0.0200 2070-130108 2.060.0216

cis-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 2070-13098.5 3.090.0197

trans-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 2070-13098.5 1.710.0197

Diethyl Ether mg/Kg wet0.010 0.0200 2070-13086.5 4.190.0173

Diisopropyl Ether (DIPE) mg/Kg wet0.0010 0.0200 2070-13099.4 0.2010.0199

1,4-Dioxane mg/Kg wet0.10 0.200 20 V-1640-160114 14.8 �0.227

Ethylbenzene mg/Kg wet0.0020 0.0200 2070-130110 1.080.0220

Hexachlorobutadiene mg/Kg wet0.0020 0.0200 2070-130127 8.080.0254

2-Hexanone (MBK) mg/Kg wet0.020 0.200 2040-16086.3 0.127 �0.173

Isopropylbenzene (Cumene) mg/Kg wet0.0020 0.0200 2070-130117 1.610.0234

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020 0.0200 2070-130111 5.750.0223

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040 0.0200 2070-13095.2 1.060.0190

Methylene Chloride mg/Kg wet0.010 0.0200 2070-130106 2.230.0213

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020 0.200 2040-16099.8 0.0601 �0.200

Naphthalene mg/Kg wet0.0040 0.0200 20 V-0570-13079.2 4.690.0158
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Result Limit
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Units Level
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Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175403 - SW-846 5035

LCS Dup (B175403-BSD1) Prepared & Analyzed: 04/26/17 

n-Propylbenzene mg/Kg wet0.0020 0.0200 2070-130108 4.420.0217

Styrene mg/Kg wet0.0020 0.0200 2070-130103 4.000.0206

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020 0.0200 2070-130106 2.870.0212

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010 0.0200 2070-130105 2.820.0209

Tetrachloroethylene mg/Kg wet0.0020 0.0200 2070-130125 0.8740.0251

Tetrahydrofuran mg/Kg wet0.010 0.0200 2070-130103 9.560.0206

Toluene mg/Kg wet0.0020 0.0200 2070-130105 1.440.0209

1,2,3-Trichlorobenzene mg/Kg wet0.0020 0.0200 2070-13093.0 4.210.0186

1,2,4-Trichlorobenzene mg/Kg wet0.0020 0.0200 2070-13092.0 3.520.0184

1,1,1-Trichloroethane mg/Kg wet0.0020 0.0200 2070-130110 3.050.0220

1,1,2-Trichloroethane mg/Kg wet0.0020 0.0200 2070-130107 0.1860.0214

Trichloroethylene mg/Kg wet0.0020 0.0200 2070-130113 2.330.0225

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010 0.0200 2070-13097.3 1.230.0195

1,2,3-Trichloropropane mg/Kg wet0.0020 0.0200 2070-13091.1 15.70.0182

1,2,4-Trimethylbenzene mg/Kg wet0.0020 0.0200 2070-130104 4.720.0207

1,3,5-Trimethylbenzene mg/Kg wet0.0020 0.0200 2070-130112 1.770.0224

Vinyl Chloride mg/Kg wet0.010 0.0200 2070-13071.5 2.760.0143

m+p Xylene mg/Kg wet0.0040 0.0400 2070-130107 3.040.0427

o-Xylene mg/Kg wet0.0020 0.0200 2070-130107 1.990.0213

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1040.0518

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 1010.0503

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 96.50.0482
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Result Limit
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Units Level
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Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

[TOC_2]Semivolatile Organic Compounds by GC/MS[TOC]

Batch B175339 - SW-846 3546
[TOC_3]B175339[TOC]

Blank (B175339-BLK1) Prepared: 04/26/17  Analyzed: 04/27/17 

Acenaphthene mg/Kg wet0.17ND

Acenaphthylene mg/Kg wet0.17ND

Anthracene mg/Kg wet0.17ND

Benzo(a)anthracene mg/Kg wet0.17ND

Benzo(a)pyrene mg/Kg wet0.17ND

Benzo(b)fluoranthene mg/Kg wet0.17ND

Benzo(g,h,i)perylene mg/Kg wet0.17 V-20ND

Benzo(k)fluoranthene mg/Kg wet0.17ND

Chrysene mg/Kg wet0.17ND

Dibenz(a,h)anthracene mg/Kg wet0.17 V-20ND

Fluoranthene mg/Kg wet0.17ND

Fluorene mg/Kg wet0.17ND

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 V-20ND

2-Methylnaphthalene mg/Kg wet0.17ND

Naphthalene mg/Kg wet0.17ND

Phenanthrene mg/Kg wet0.17ND

Pyrene mg/Kg wet0.17ND

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 91.33.04

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 95.43.18

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 1083.61

LCS (B175339-BS1) Prepared: 04/26/17  Analyzed: 04/27/17 

Acenaphthene mg/Kg wet0.17 1.67 40-14076.71.28

Acenaphthylene mg/Kg wet0.17 1.67 40-14073.01.22

Anthracene mg/Kg wet0.17 1.67 40-14082.21.37

Benzo(a)anthracene mg/Kg wet0.17 1.67 40-14085.71.43

Benzo(a)pyrene mg/Kg wet0.17 1.67 40-14085.11.42

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 40-14083.41.39

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 V-2040-1401031.72

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 40-14086.81.45

Chrysene mg/Kg wet0.17 1.67 40-14083.91.40

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 V-2040-1401081.80

Fluoranthene mg/Kg wet0.17 1.67 40-14087.51.46

Fluorene mg/Kg wet0.17 1.67 40-14079.51.32

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 V-2040-1401101.83

2-Methylnaphthalene mg/Kg wet0.17 1.67 40-14077.51.29

Naphthalene mg/Kg wet0.17 1.67 40-14070.41.17

Phenanthrene mg/Kg wet0.17 1.67 40-14082.51.37

Pyrene mg/Kg wet0.17 1.67 40-14085.71.43

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 82.02.73

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 86.32.88

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 1013.35
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175339 - SW-846 3546

LCS Dup (B175339-BSD1) Prepared: 04/26/17  Analyzed: 04/27/17 

Acenaphthene mg/Kg wet0.17 1.67 3040-14072.7 5.351.21

Acenaphthylene mg/Kg wet0.17 1.67 3040-14070.3 3.771.17

Anthracene mg/Kg wet0.17 1.67 3040-14079.1 3.891.32

Benzo(a)anthracene mg/Kg wet0.17 1.67 3040-14081.2 5.421.35

Benzo(a)pyrene mg/Kg wet0.17 1.67 3040-14082.2 3.421.37

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 3040-14078.0 6.721.30

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 30 V-2040-140102 1.681.70

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 3040-14080.6 7.331.34

Chrysene mg/Kg wet0.17 1.67 3040-14078.7 6.321.31

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 30 V-2040-140105 2.271.76

Fluoranthene mg/Kg wet0.17 1.67 3040-14084.2 3.891.40

Fluorene mg/Kg wet0.17 1.67 3040-14074.2 6.791.24

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 30 V-2040-140104 5.541.73

2-Methylnaphthalene mg/Kg wet0.17 1.67 3040-14077.2 0.3361.29

Naphthalene mg/Kg wet0.17 1.67 3040-14068.5 2.681.14

Phenanthrene mg/Kg wet0.17 1.67 3040-14078.1 5.381.30

Pyrene mg/Kg wet0.17 1.67 3040-14078.0 9.381.30

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 77.92.60

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 79.02.63

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 90.03.00

Batch B175467 - SW-846 3546
[TOC_3]B175467[TOC]

Blank (B175467-BLK1) Prepared: 04/27/17  Analyzed: 05/01/17 

Acenaphthene mg/Kg wet0.17ND

Acenaphthylene mg/Kg wet0.17ND

Acetophenone mg/Kg wet0.34ND

Aniline mg/Kg wet0.34 L-04ND

Anthracene mg/Kg wet0.17ND

Benzo(a)anthracene mg/Kg wet0.17ND

Benzo(a)pyrene mg/Kg wet0.17ND

Benzo(b)fluoranthene mg/Kg wet0.17ND

Benzo(g,h,i)perylene mg/Kg wet0.17ND

Benzo(k)fluoranthene mg/Kg wet0.17ND

Bis(2-chloroethoxy)methane mg/Kg wet0.34ND

Bis(2-chloroethyl)ether mg/Kg wet0.34ND

Bis(2-chloroisopropyl)ether mg/Kg wet0.34ND

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34ND

4-Bromophenylphenylether mg/Kg wet0.34ND

Butylbenzylphthalate mg/Kg wet0.34ND

4-Chloroaniline mg/Kg wet0.66ND

2-Chloronaphthalene mg/Kg wet0.34ND

2-Chlorophenol mg/Kg wet0.34ND

Chrysene mg/Kg wet0.17ND

Dibenz(a,h)anthracene mg/Kg wet0.17ND

Dibenzofuran mg/Kg wet0.34ND

Di-n-butylphthalate mg/Kg wet0.34ND

1,2-Dichlorobenzene mg/Kg wet0.34ND

1,3-Dichlorobenzene mg/Kg wet0.34ND

1,4-Dichlorobenzene mg/Kg wet0.34ND

3,3-Dichlorobenzidine mg/Kg wet0.17ND

2,4-Dichlorophenol mg/Kg wet0.34ND

Diethylphthalate mg/Kg wet0.34ND
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175467 - SW-846 3546

Blank (B175467-BLK1) Prepared: 04/27/17  Analyzed: 05/01/17 

2,4-Dimethylphenol mg/Kg wet0.34ND

Dimethylphthalate mg/Kg wet0.34ND

2,4-Dinitrophenol mg/Kg wet0.66 V-05ND

2,4-Dinitrotoluene mg/Kg wet0.34ND

2,6-Dinitrotoluene mg/Kg wet0.34ND

Di-n-octylphthalate mg/Kg wet0.34ND

1,2-Diphenylhydrazine (as Azobenzene) mg/Kg wet0.34ND

Fluoranthene mg/Kg wet0.17ND

Fluorene mg/Kg wet0.17ND

Hexachlorobenzene mg/Kg wet0.34ND

Hexachlorobutadiene mg/Kg wet0.34 V-20ND

Hexachloroethane mg/Kg wet0.34ND

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17ND

Isophorone mg/Kg wet0.34ND

2-Methylnaphthalene mg/Kg wet0.17ND

2-Methylphenol mg/Kg wet0.34ND

3/4-Methylphenol mg/Kg wet0.34ND

Naphthalene mg/Kg wet0.17ND

Nitrobenzene mg/Kg wet0.34ND

2-Nitrophenol mg/Kg wet0.34ND

4-Nitrophenol mg/Kg wet0.66ND

Pentachlorophenol mg/Kg wet0.34 V-05ND

Phenanthrene mg/Kg wet0.17ND

Phenol mg/Kg wet0.34ND

Pyrene mg/Kg wet0.17ND

1,2,4-Trichlorobenzene mg/Kg wet0.34ND

2,4,5-Trichlorophenol mg/Kg wet0.34ND

2,4,6-Trichlorophenol mg/Kg wet0.34ND

mg/Kg wet 6.73 30-130Surrogate: 2-Fluorophenol 59.44.00

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 61.34.09

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 64.12.14

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 67.12.24

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 83.05.53

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 79.72.66

LCS (B175467-BS1) Prepared: 04/27/17  Analyzed: 05/01/17 

Acenaphthene mg/Kg wet0.17 1.67 40-14058.10.968

Acenaphthylene mg/Kg wet0.17 1.67 40-14056.70.945

Acetophenone mg/Kg wet0.34 1.67 40-14062.71.04

Aniline mg/Kg wet0.34 1.67 L-0440-14037.8 *0.629

Anthracene mg/Kg wet0.17 1.67 40-14061.11.02

Benzo(a)anthracene mg/Kg wet0.17 1.67 40-14064.91.08

Benzo(a)pyrene mg/Kg wet0.17 1.67 40-14066.51.11

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 40-14063.61.06

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 40-14061.81.03

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 40-14062.51.04

Bis(2-chloroethoxy)methane mg/Kg wet0.34 1.67 40-14057.30.955

Bis(2-chloroethyl)ether mg/Kg wet0.34 1.67 40-14055.30.921

Bis(2-chloroisopropyl)ether mg/Kg wet0.34 1.67 40-14061.51.02

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34 1.67 40-14061.81.03

4-Bromophenylphenylether mg/Kg wet0.34 1.67 40-14071.31.19

Butylbenzylphthalate mg/Kg wet0.34 1.67 40-14064.71.08
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175467 - SW-846 3546

LCS (B175467-BS1) Prepared: 04/27/17  Analyzed: 05/01/17 

4-Chloroaniline mg/Kg wet0.66 1.67 15-14040.8 �0.680

2-Chloronaphthalene mg/Kg wet0.34 1.67 40-14057.30.954

2-Chlorophenol mg/Kg wet0.34 1.67 30-13059.10.985

Chrysene mg/Kg wet0.17 1.67 40-14058.00.967

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 40-14065.11.08

Dibenzofuran mg/Kg wet0.34 1.67 40-14067.11.12

Di-n-butylphthalate mg/Kg wet0.34 1.67 40-14059.20.987

1,2-Dichlorobenzene mg/Kg wet0.34 1.67 40-14056.60.944

1,3-Dichlorobenzene mg/Kg wet0.34 1.67 40-14055.10.918

1,4-Dichlorobenzene mg/Kg wet0.34 1.67 40-14056.20.937

3,3-Dichlorobenzidine mg/Kg wet0.17 1.67 40-14050.60.844

2,4-Dichlorophenol mg/Kg wet0.34 1.67 30-13068.71.15

Diethylphthalate mg/Kg wet0.34 1.67 40-14065.91.10

2,4-Dimethylphenol mg/Kg wet0.34 1.67 30-13061.41.02

Dimethylphthalate mg/Kg wet0.34 1.67 40-14067.81.13

2,4-Dinitrophenol mg/Kg wet0.66 1.67 V-0515-14036.7 �0.612

2,4-Dinitrotoluene mg/Kg wet0.34 1.67 40-14068.81.15

2,6-Dinitrotoluene mg/Kg wet0.34 1.67 40-14070.81.18

Di-n-octylphthalate mg/Kg wet0.34 1.67 40-14060.21.00

1,2-Diphenylhydrazine (as Azobenzene) mg/Kg wet0.34 1.67 40-14060.71.01

Fluoranthene mg/Kg wet0.17 1.67 40-14061.61.03

Fluorene mg/Kg wet0.17 1.67 40-14062.51.04

Hexachlorobenzene mg/Kg wet0.34 1.67 40-14071.91.20

Hexachlorobutadiene mg/Kg wet0.34 1.67 V-2040-14080.91.35

Hexachloroethane mg/Kg wet0.34 1.67 40-14059.00.983

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 40-14065.51.09

Isophorone mg/Kg wet0.34 1.67 40-14061.71.03

2-Methylnaphthalene mg/Kg wet0.17 1.67 40-14068.11.14

2-Methylphenol mg/Kg wet0.34 1.67 30-13058.40.974

3/4-Methylphenol mg/Kg wet0.34 1.67 30-13061.31.02

Naphthalene mg/Kg wet0.17 1.67 40-14060.61.01

Nitrobenzene mg/Kg wet0.34 1.67 40-14062.81.05

2-Nitrophenol mg/Kg wet0.34 1.67 30-13060.01.00

4-Nitrophenol mg/Kg wet0.66 1.67 15-14072.6 �1.21

Pentachlorophenol mg/Kg wet0.34 1.67 V-0530-13038.30.639

Phenanthrene mg/Kg wet0.17 1.67 40-14061.61.03

Phenol mg/Kg wet0.34 1.67 15-14061.2 �1.02

Pyrene mg/Kg wet0.17 1.67 40-14065.71.09

1,2,4-Trichlorobenzene mg/Kg wet0.34 1.67 40-14065.61.09

2,4,5-Trichlorophenol mg/Kg wet0.34 1.67 30-13071.01.18

2,4,6-Trichlorophenol mg/Kg wet0.34 1.67 30-13066.01.10

mg/Kg wet 6.73 30-130Surrogate: 2-Fluorophenol 62.34.19

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 66.34.42

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 68.62.29

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 72.92.43

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 83.95.60

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 76.02.53
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175467 - SW-846 3546

LCS Dup (B175467-BSD1) Prepared: 04/27/17  Analyzed: 05/01/17 

Acenaphthene mg/Kg wet0.17 1.67 3040-14057.5 1.070.958

Acenaphthylene mg/Kg wet0.17 1.67 3040-14057.0 0.5280.950

Acetophenone mg/Kg wet0.34 1.67 3040-14062.9 0.4141.05

Aniline mg/Kg wet0.34 1.67 30 L-0440-14039.3 3.95*0.655

Anthracene mg/Kg wet0.17 1.67 3040-14063.0 3.031.05

Benzo(a)anthracene mg/Kg wet0.17 1.67 3040-14066.6 2.461.11

Benzo(a)pyrene mg/Kg wet0.17 1.67 3040-14067.3 1.291.12

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 3040-14065.0 2.241.08

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 3040-14063.2 2.271.05

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 3040-14064.6 3.301.08

Bis(2-chloroethoxy)methane mg/Kg wet0.34 1.67 3040-14058.8 2.650.980

Bis(2-chloroethyl)ether mg/Kg wet0.34 1.67 3040-14054.1 2.230.901

Bis(2-chloroisopropyl)ether mg/Kg wet0.34 1.67 3040-14062.2 1.161.04

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34 1.67 3040-14062.0 0.3551.03

4-Bromophenylphenylether mg/Kg wet0.34 1.67 3040-14072.1 1.141.20

Butylbenzylphthalate mg/Kg wet0.34 1.67 3040-14064.0 1.031.07

4-Chloroaniline mg/Kg wet0.66 1.67 3015-14041.3 1.36 �0.689

2-Chloronaphthalene mg/Kg wet0.34 1.67 3040-14057.1 0.3150.951

2-Chlorophenol mg/Kg wet0.34 1.67 3030-13058.9 0.3730.981

Chrysene mg/Kg wet0.17 1.67 3040-14058.3 0.5160.972

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 3040-14065.5 0.5821.09

Dibenzofuran mg/Kg wet0.34 1.67 3040-14066.9 0.2691.12

Di-n-butylphthalate mg/Kg wet0.34 1.67 3040-14060.9 2.861.02

1,2-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14058.3 2.920.972

1,3-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14056.4 2.260.939

1,4-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14056.4 0.2130.939

3,3-Dichlorobenzidine mg/Kg wet0.17 1.67 3040-14052.8 4.210.880

2,4-Dichlorophenol mg/Kg wet0.34 1.67 3030-13067.9 1.261.13

Diethylphthalate mg/Kg wet0.34 1.67 3040-14066.1 0.3031.10

2,4-Dimethylphenol mg/Kg wet0.34 1.67 3030-13061.0 0.6541.02

Dimethylphthalate mg/Kg wet0.34 1.67 3040-14068.6 1.231.14

2,4-Dinitrophenol mg/Kg wet0.66 1.67 30 V-0515-14036.1 1.59 �0.602

2,4-Dinitrotoluene mg/Kg wet0.34 1.67 3040-14067.9 1.431.13

2,6-Dinitrotoluene mg/Kg wet0.34 1.67 3040-14071.3 0.8161.19

Di-n-octylphthalate mg/Kg wet0.34 1.67 3040-14062.6 3.871.04

1,2-Diphenylhydrazine (as Azobenzene) mg/Kg wet0.34 1.67 3040-14061.4 1.111.02

Fluoranthene mg/Kg wet0.17 1.67 3040-14064.5 4.631.08

Fluorene mg/Kg wet0.17 1.67 3040-14062.8 0.5421.05

Hexachlorobenzene mg/Kg wet0.34 1.67 3040-14073.0 1.491.22

Hexachlorobutadiene mg/Kg wet0.34 1.67 30 V-2040-14080.3 0.6951.34

Hexachloroethane mg/Kg wet0.34 1.67 3040-14060.3 2.151.00

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 3040-14066.2 1.091.10

Isophorone mg/Kg wet0.34 1.67 3040-14062.0 0.4201.03

2-Methylnaphthalene mg/Kg wet0.17 1.67 3040-14066.5 2.381.11

2-Methylphenol mg/Kg wet0.34 1.67 3030-13057.0 2.460.950

3/4-Methylphenol mg/Kg wet0.34 1.67 3030-13061.5 0.4561.03

Naphthalene mg/Kg wet0.17 1.67 3040-14060.6 0.09901.01

Nitrobenzene mg/Kg wet0.34 1.67 3040-14063.0 0.2861.05

2-Nitrophenol mg/Kg wet0.34 1.67 3030-13060.9 1.491.02

4-Nitrophenol mg/Kg wet0.66 1.67 3015-14075.5 3.94 �1.26

Pentachlorophenol mg/Kg wet0.34 1.67 30 V-0530-13036.8 4.040.614

Phenanthrene mg/Kg wet0.17 1.67 3040-14062.5 1.511.04
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175467 - SW-846 3546

LCS Dup (B175467-BSD1) Prepared: 04/27/17  Analyzed: 05/01/17 

Phenol mg/Kg wet0.34 1.67 3015-14059.5 2.82 �0.991

Pyrene mg/Kg wet0.17 1.67 3040-14068.5 4.261.14

1,2,4-Trichlorobenzene mg/Kg wet0.34 1.67 3040-14066.8 1.841.11

2,4,5-Trichlorophenol mg/Kg wet0.34 1.67 3030-13076.2 7.121.27

2,4,6-Trichlorophenol mg/Kg wet0.34 1.67 3030-13066.2 0.2421.10

mg/Kg wet 6.73 30-130Surrogate: 2-Fluorophenol 61.34.13

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 65.24.35

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 68.02.27

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 76.22.54

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 82.25.48

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 77.82.59
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Polychlorinated Biphenyls By GC/ECD - Quality Control

QUALITY CONTROL

[TOC_2]Polychlorinated Biphenyls By GC/ECD[TOC]

Batch B175466 - SW-846 3546
[TOC_3]B175466[TOC]

Blank (B175466-BLK1) Prepared: 04/27/17  Analyzed: 04/30/17 

Aroclor-1016 mg/Kg wet0.020ND

Aroclor-1016 [2C] mg/Kg wet0.020ND

Aroclor-1221 mg/Kg wet0.020ND

Aroclor-1221 [2C] mg/Kg wet0.020ND

Aroclor-1232 mg/Kg wet0.020ND

Aroclor-1232 [2C] mg/Kg wet0.020ND

Aroclor-1242 mg/Kg wet0.020ND

Aroclor-1242 [2C] mg/Kg wet0.020ND

Aroclor-1248 mg/Kg wet0.020ND

Aroclor-1248 [2C] mg/Kg wet0.020ND

Aroclor-1254 mg/Kg wet0.020ND

Aroclor-1254 [2C] mg/Kg wet0.020ND

Aroclor-1260 mg/Kg wet0.020ND

Aroclor-1260 [2C] mg/Kg wet0.020ND

Aroclor-1262 mg/Kg wet0.020ND

Aroclor-1262 [2C] mg/Kg wet0.020ND

Aroclor-1268 mg/Kg wet0.020ND

Aroclor-1268 [2C] mg/Kg wet0.020ND

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 98.10.196

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 94.40.189

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 96.40.193

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 90.10.180

LCS (B175466-BS1) Prepared: 04/27/17  Analyzed: 04/30/17 

Aroclor-1016 mg/Kg wet0.020 0.200 40-1401000.20

Aroclor-1016 [2C] mg/Kg wet0.020 0.200 40-1401030.21

Aroclor-1260 mg/Kg wet0.020 0.200 40-14089.80.18

Aroclor-1260 [2C] mg/Kg wet0.020 0.200 40-14096.70.19

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 98.30.197

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 94.70.189

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 99.90.200

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 93.40.187

LCS Dup (B175466-BSD1) Prepared: 04/27/17  Analyzed: 04/30/17 

Aroclor-1016 mg/Kg wet0.020 0.200 3040-140102 1.170.20

Aroclor-1016 [2C] mg/Kg wet0.020 0.200 3040-140104 1.110.21

Aroclor-1260 mg/Kg wet0.020 0.200 3040-14091.2 1.570.18

Aroclor-1260 [2C] mg/Kg wet0.020 0.200 3040-14098.5 1.920.20

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 99.50.199

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 96.00.192

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 1000.201

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 94.30.189
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Petroleum Hydrocarbons Analyses - Quality Control

QUALITY CONTROL

[TOC_2]Petroleum Hydrocarbons Analyses[TOC]

Batch B175469 - SW-846 3546
[TOC_3]B175469[TOC]

Blank (B175469-BLK1) Prepared: 04/27/17  Analyzed: 04/28/17 

TPH (C9-C36) mg/Kg wet8.3ND

mg/Kg wet 3.33 40-140Surrogate: o-Terphenyl 92.03.07

LCS (B175469-BS1) Prepared: 04/27/17  Analyzed: 04/28/17 

TPH (C9-C36) mg/Kg wet8.3 33.3 40-14085.628.5

mg/Kg wet 3.33 40-140Surrogate: o-Terphenyl 91.33.04

LCS Dup (B175469-BSD1) Prepared: 04/27/17  Analyzed: 04/28/17 

TPH (C9-C36) mg/Kg wet8.3 33.3 3040-14088.8 3.6629.6

mg/Kg wet 3.33 40-140Surrogate: o-Terphenyl 94.63.15
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals Analyses (Total) - Quality Control

QUALITY CONTROL

[TOC_2]Metals Analyses (Total)[TOC]

Batch B175482 - SW-846 7471
[TOC_3]B175482[TOC]

Blank (B175482-BLK1) Prepared & Analyzed: 04/27/17 

Mercury mg/Kg wet0.025ND

LCS (B175482-BS1) Prepared & Analyzed: 04/27/17 

Mercury mg/Kg wet1.9 9.36 73.7-126.31019.48

LCS Dup (B175482-BSD1) Prepared & Analyzed: 04/27/17 

Mercury mg/Kg wet1.9 9.36 3073.7-126.3107 5.209.99

Batch B175526 - SW-846 3050B
[TOC_3]B175526[TOC]

Blank (B175526-BLK1) Prepared: 04/27/17  Analyzed: 05/01/17 

Arsenic mg/Kg wet2.5ND

Barium mg/Kg wet2.5ND

Cadmium mg/Kg wet0.25ND

Chromium mg/Kg wet0.50ND

Lead mg/Kg wet0.75ND

Selenium mg/Kg wet5.0ND

Silver mg/Kg wet0.50ND

LCS (B175526-BS1) Prepared: 04/27/17  Analyzed: 05/01/17 

Arsenic mg/Kg wet5.0 57.0 77.8-122.195.054.1

Barium mg/Kg wet5.0 110 82-117.485.894.3

Cadmium mg/Kg wet0.50 77.8 81.9-118.296.875.3

Chromium mg/Kg wet1.0 65.0 78.7-120.691.159.2

Lead mg/Kg wet1.5 85.6 82.4-117.888.876.0

Selenium mg/Kg wet10 78.9 77.1-122.395.275.1

Silver mg/Kg wet1.0 54.2 74.3-125.494.451.2

LCS Dup (B175526-BSD1) Prepared: 04/27/17  Analyzed: 05/01/17 

Arsenic mg/Kg wet4.9 57.0 3077.8-122.193.7 1.3753.4

Barium mg/Kg wet4.9 110 3082-117.491.4 6.40101

Cadmium mg/Kg wet0.49 77.8 3081.9-118.294.2 2.7673.3

Chromium mg/Kg wet0.98 65.0 3078.7-120.692.1 1.1559.9

Lead mg/Kg wet1.5 85.6 3082.4-117.887.5 1.4774.9

Selenium mg/Kg wet9.8 78.9 3077.1-122.394.4 0.81874.5

Silver mg/Kg wet0.98 54.2 3074.3-125.494.4 0.010951.2

MRL Check (B175526-MRL1) Prepared: 04/27/17  Analyzed: 05/01/17 

Lead mg/Kg wet0.74 0.741 80-12093.60.693

Batch B175609 - SW-846 3051
[TOC_3]B175609[TOC]

Blank (B175609-BLK1) Prepared: 04/28/17  Analyzed: 05/02/17 

Selenium mg/Kg wet5.0ND

Silver mg/Kg wet0.50ND
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals Analyses (Total) - Quality Control

QUALITY CONTROL

Batch B175609 - SW-846 3051

LCS (B175609-BS1) Prepared: 04/28/17  Analyzed: 05/02/17 

Selenium mg/Kg wet10 78.9 77.1-122.310079.1

Silver mg/Kg wet1.0 54.2 74.3-125.496.352.2

LCS Dup (B175609-BSD1) Prepared: 04/28/17  Analyzed: 05/02/17 

Selenium mg/Kg wet10 78.9 3077.1-122.3102 2.0280.7

Silver mg/Kg wet1.0 54.2 3074.3-125.495.9 0.38652.0
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total) - Quality Control

QUALITY CONTROL

[TOC_2]Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)[TOC]

Batch B175358 - SW-846 9045C
[TOC_3]B175358[TOC]

LCS (B175358-BS1) Prepared & Analyzed: 04/26/17 

pH pH Units 6.00 98.5-1101016.05

LCS (B175358-BS2) Prepared & Analyzed: 04/26/17 

pH pH Units 6.00 98.5-11099.25.95

Batch B175376 - SW-846 9045C
[TOC_3]B175376[TOC]

LCS (B175376-BS1) Prepared & Analyzed: 04/26/17 

pH pH Units 6.00 98.5-1101016.05

Batch B175501 - SW-846 7196A
[TOC_3]B175501[TOC]

Blank (B175501-BLK1) Prepared: 04/27/17  Analyzed: 04/28/17 

Hexavalent Chromium mg/Kg wet0.16ND

LCS (B175501-BS1) Prepared: 04/27/17  Analyzed: 04/28/17 

Hexavalent Chromium mg/Kg wet1.8 64.0 80-12087.556

LCS Dup (B175501-BSD1) Prepared: 04/27/17  Analyzed: 04/28/17 

Hexavalent Chromium mg/Kg wet1.8 63.9 2080-12091.6 4.2758

Matrix Spike (B175501-MS1) Soluble MS Prepared: 04/27/17  Analyzed: 04/28/17 Source: 17D1127-01

Hexavalent Chromium mg/Kg dry0.83 41.6 MS-1675-12555.2 *23 ND

Matrix Spike (B175501-MS2) PDMS Prepared: 04/27/17  Analyzed: 04/28/17 Source: 17D1127-01

Hexavalent Chromium mg/Kg dry1.7 41.3 MS-1675-12565.2 *27 ND

Matrix Spike (B175501-MS3) Insoluble MS Prepared: 04/27/17  Analyzed: 04/28/17 Source: 17D1127-01

Hexavalent Chromium mg/Kg dry17 671 75-12585.6570 ND

Matrix Spike Dup (B175501-MSD1) Soluble MS Dup Prepared: 04/27/17  Analyzed: 04/28/17 Source: 17D1127-01

Hexavalent Chromium mg/Kg dry0.84 42.1 35 MS-1675-12559.8 9.21*25 ND

Batch B175566 - SW-846 9014
[TOC_3]B175566[TOC]

Blank (B175566-BLK1) Prepared: 04/27/17  Analyzed: 04/28/17 

Reactive Cyanide mg/Kg0.40ND

LCS (B175566-BS1) Prepared: 04/27/17  Analyzed: 04/28/17 

Reactive Cyanide mg/Kg0.40 10.0 85.9-11090.49.0
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total) - Quality Control

QUALITY CONTROL

Batch B175577 - SW-846 9030A
[TOC_3]B175577[TOC]

Blank (B175577-BLK1) Prepared: 04/27/17  Analyzed: 04/28/17 

Reactive Sulfide mg/Kg2.0ND

LCS (B175577-BS1) Prepared: 04/27/17  Analyzed: 04/28/17 

Reactive Sulfide mg/Kg2.0 14.8 64.5-12086.513

Batch B175749 - SW-846 7196A
[TOC_3]B175749[TOC]

Blank (B175749-BLK1) Prepared: 05/01/17  Analyzed: 05/02/17 

Hexavalent Chromium mg/Kg wet0.16ND

LCS (B175749-BS1) Prepared: 05/01/17  Analyzed: 05/02/17 

Hexavalent Chromium mg/Kg wet1.8 64.3 80-12083.153

LCS Dup (B175749-BSD1) Prepared: 05/01/17  Analyzed: 05/02/17 

Hexavalent Chromium mg/Kg wet1.8 64.2 2080-12084.9 2.0154

Matrix Spike (B175749-MS1) Soluble MS Prepared: 05/01/17  Analyzed: 05/02/17 Source: 17D1127-02

Hexavalent Chromium mg/Kg dry0.92 45.9 75-12575.135 0.29

Matrix Spike (B175749-MS2) PDMS Prepared: 05/01/17  Analyzed: 05/02/17 Source: 17D1127-02

Hexavalent Chromium mg/Kg dry1.9 47.4 75-12585.741 ND

Matrix Spike (B175749-MS3) Insoluble MS Prepared: 05/01/17  Analyzed: 05/02/17 Source: 17D1127-02

Hexavalent Chromium mg/Kg dry19 746 MS-16, W-0675-12556.8 *420 ND

Matrix Spike Dup (B175749-MSD1) Soluble MS Dup Prepared: 05/01/17  Analyzed: 05/02/17 Source: 17D1127-02

Hexavalent Chromium mg/Kg dry0.92 46.2 35 MS-16, W-0675-12573.8 1.11*34 0.29

Batch B175829 - SM21-22 2510B Modified
[TOC_3]B175829[TOC]

Blank (B175829-BLK1) Prepared & Analyzed: 05/02/17 

Specific conductance µmhos/cm2.0ND

LCS (B175829-BS2) Prepared & Analyzed: 05/02/17 

Specific conductance µmhos/cm2.0 234 89.2-11097.0230
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IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS

SW-846 8082A

Lab Sample ID: Date(s) AnalyzedB175466-BS1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

Instrument ID (2):

04/30/2017 04/30/2017

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

Aroclor-1016 1 0.000 0.000 0.000 0.20

0.210.0000.0000.0002 4.9

Aroclor-1260 1 0.000 0.000 0.000 0.18

0.190.0000.0000.0002 5.4

[TOC_1]Dual Column RPD Report[TOC]
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IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS Dup

SW-846 8082A

Lab Sample ID: Date(s) AnalyzedB175466-BSD1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

Instrument ID (2):

04/30/2017 04/30/2017

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

Aroclor-1016 1 0.000 0.000 0.000 0.20

0.210.0000.0000.0002 4.9

Aroclor-1260 1 0.000 0.000 0.000 0.18

0.200.0000.0000.0002 10.5
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FLAG/QUALIFIER SUMMARY

* QC result is outside of established limits.

� Wide recovery limits established for difficult compound.

� Wide RPD limits established for difficult compound.

# Data exceeded client recommended or regulatory level 

Percent recoveries and relative percent differences (RPDs) are determined by the software using values in the 

calculation which have not been rounded.

No results have been blank subtracted unless specified in the case narrative section.

RL Reporting Limit

DL Method Detection Limit

MCL Maximum Contaminant Level

ND Not Detected

Elevated reporting limit due to matrix.DL-03

Laboratory fortified blank/laboratory control sample recovery and duplicate recovery are outside of control limits.  

Reported value for this compound is likely to be biased on the low side.

L-04

Either laboratory fortified blank/laboratory control sample or duplicate recovery is outside of control limits, but the 

other is within limits. RPD between the two LFB/LCS results is within method specified criteria.

L-07

Compound classified by MA CAM as difficult with acceptable recoveries of  40-160%.  Recovery does not meet 

70-130% criteria but does meet difficult compound criteria.

L-14

For solid method SW846-7196A, the matrix spike is outside of control limits.  pH and ORP results were indicative 

of reducing conditions.  Reanalysis is not required.  Analysis is in control based on LCS recoveries.

MS-16

A dilution was performed as part of the standard analytical procedure.O-32

The surrogate recovery for this sample is not available due to sample dilution below the surrogate reporting limit 

required from high analyte concentration and/or matrix interferences.

S-01

Continuing calibration did not meet method specifications and was biased on the low side for this compound.  

Increased uncertainty is associated with the reported value which is likely to be biased on the low side.

V-05

Response factor is less than method specified minimum acceptable value.  Reduced precision and accuracy may be 

associated with reported result.

V-16

Continuing calibration did not meet method specifications and was biased on the high side.  Data validation is not 

affected since sample result was "not detected" for this compound.

V-20

Elevated method reporting limit due to intense color of sampleW-06

[TOC_1]Flag/Qualifier Summary[TOC]
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CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 1030 in Soil

NY,NH,CT,NC,ME,VAIgnitability

SW-846 6010C-D in Soil

CT,NH,NY,ME,VA,NCArsenic

CT,NH,NY,ME,VA,NCBarium

CT,NH,NY,ME,VA,NCCadmium

CT,NH,NY,ME,VA,NCChromium

CT,NH,NY,AIHA,ME,VA,NCLead

CT,NH,NY,ME,VA,NCSelenium

CT,NH,NY,ME,VA,NCSilver

SW-846 7196A in Soil

NY,CT,NH,NC,ME,VAHexavalent Chromium

SW-846 7471B in Soil

CT,NH,NY,NC,ME,VAMercury

SW-846 8082A in Soil

CT,NH,NY,NC,ME,VAAroclor-1016

CT,NH,NY,NC,ME,VAAroclor-1016 [2C]

CT,NH,NY,NC,ME,VAAroclor-1221

CT,NH,NY,NC,ME,VAAroclor-1221 [2C]

CT,NH,NY,NC,ME,VAAroclor-1232

CT,NH,NY,NC,ME,VAAroclor-1232 [2C]

CT,NH,NY,NC,ME,VAAroclor-1242

CT,NH,NY,NC,ME,VAAroclor-1242 [2C]

CT,NH,NY,NC,ME,VAAroclor-1248

CT,NH,NY,NC,ME,VAAroclor-1248 [2C]

CT,NH,NY,NC,ME,VAAroclor-1254

CT,NH,NY,NC,ME,VAAroclor-1254 [2C]

CT,NH,NY,NC,ME,VAAroclor-1260

CT,NH,NY,NC,ME,VAAroclor-1260 [2C]

NH,NY,NC,ME,VAAroclor-1262

NH,NY,NC,ME,VAAroclor-1262 [2C]

NH,NY,NC,ME,VAAroclor-1268

NH,NY,NC,ME,VAAroclor-1268 [2C]

SW-846 8260C in Soil

CT,NH,NY,MEAcetone

CT,NH,NY,MEBenzene

NH,NY,MEBromobenzene

NH,NY,MEBromochloromethane

CT,NH,NY,MEBromodichloromethane

CT,NH,NY,MEBromoform

CT,NH,NY,MEBromomethane

CT,NH,NY,ME2-Butanone (MEK)

CT,NH,NY,MEn-Butylbenzene

CT,NH,NY,MEsec-Butylbenzene

CT,NH,NY,MEtert-Butylbenzene

CT,NH,NY,MECarbon Disulfide

[TOC_1]Certifications[TOC]
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CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8260C in Soil

CT,NH,NY,MECarbon Tetrachloride

CT,NH,NY,MEChlorobenzene

CT,NH,NY,MEChlorodibromomethane

CT,NH,NY,MEChloroethane

CT,NH,NY,MEChloroform

CT,NH,NY,MEChloromethane

CT,NH,NY,ME2-Chlorotoluene

CT,NH,NY,ME4-Chlorotoluene

NH,NY,MEDibromomethane

CT,NH,NY,ME1,2-Dichlorobenzene

CT,NH,NY,ME1,3-Dichlorobenzene

CT,NH,NY,ME1,4-Dichlorobenzene

NY,MEDichlorodifluoromethane (Freon 12)

CT,NH,NY,ME1,1-Dichloroethane

CT,NH,NY,ME1,2-Dichloroethane

CT,NH,NY,ME1,1-Dichloroethylene

CT,NH,NY,MEcis-1,2-Dichloroethylene

CT,NH,NY,MEtrans-1,2-Dichloroethylene

CT,NH,NY,ME1,2-Dichloropropane

NH,NY,ME1,3-Dichloropropane

NH,NY,ME2,2-Dichloropropane

NH,NY,ME1,1-Dichloropropene

CT,NH,NY,MEcis-1,3-Dichloropropene

CT,NH,NY,MEtrans-1,3-Dichloropropene

NY1,4-Dioxane

CT,NH,NY,MEEthylbenzene

NH,NY,MEHexachlorobutadiene

CT,NH,NY,ME2-Hexanone (MBK)

CT,NH,NY,MEIsopropylbenzene (Cumene)

NH,NYp-Isopropyltoluene (p-Cymene)

NH,NYMethyl tert-Butyl Ether (MTBE)

CT,NH,NY,MEMethylene Chloride

CT,NH,NY4-Methyl-2-pentanone (MIBK)

NH,NY,MENaphthalene

NH,NYn-Propylbenzene

CT,NH,NY,MEStyrene

CT,NH,NY,ME1,1,1,2-Tetrachloroethane

CT,NH,NY,ME1,1,2,2-Tetrachloroethane

CT,NH,NY,METetrachloroethylene

CT,NH,NY,METoluene

NY1,2,3-Trichlorobenzene

NH,NY,ME1,2,4-Trichlorobenzene

CT,NH,NY,ME1,1,1-Trichloroethane

CT,NH,NY,ME1,1,2-Trichloroethane

CT,NH,NY,METrichloroethylene

CT,NH,NY,METrichlorofluoromethane (Freon 11)

NH,NY,ME1,2,3-Trichloropropane
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CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8260C in Soil

CT,NH,NY,ME1,2,4-Trimethylbenzene

CT,NH,NY,ME1,3,5-Trimethylbenzene

CT,NH,NY,MEVinyl Chloride

CT,NH,NY,MEm+p Xylene

CT,NH,NY,MEo-Xylene

SW-846 8270D in Soil

CT,NY,NHAcenaphthene

CT,NY,NH,ME,NC,VAAcenaphthene

CT,NY,NH,ME,NC,VAAcenaphthylene

CT,NY,NHAcenaphthylene

NY,NHAcetophenone

NY,NHAniline

CT,NY,NH,ME,NC,VAAnthracene

CT,NY,NHAnthracene

CT,NY,NHBenzo(a)anthracene

CT,NY,NH,ME,NC,VABenzo(a)anthracene

CT,NY,NHBenzo(a)pyrene

CT,NY,NH,ME,NC,VABenzo(a)pyrene

CT,NY,NH,ME,NC,VABenzo(b)fluoranthene

CT,NY,NHBenzo(b)fluoranthene

CT,NY,NH,ME,NC,VABenzo(g,h,i)perylene

CT,NY,NHBenzo(g,h,i)perylene

CT,NY,NHBenzo(k)fluoranthene

CT,NY,NH,ME,NC,VABenzo(k)fluoranthene

CT,NY,NHBis(2-chloroethoxy)methane

CT,NY,NHBis(2-chloroethyl)ether

CT,NY,NHBis(2-chloroisopropyl)ether

CT,NY,NHBis(2-Ethylhexyl)phthalate

CT,NY,NH4-Bromophenylphenylether

CT,NY,NHButylbenzylphthalate

CT,NY,NH4-Chloroaniline

CT,NY,NH2-Chloronaphthalene

CT,NY,NH2-Chlorophenol

CT,NY,NHChrysene

CT,NY,NH,ME,NC,VAChrysene

CT,NY,NHDibenz(a,h)anthracene

CT,NY,NH,ME,NC,VADibenz(a,h)anthracene

CT,NY,NHDibenzofuran

CT,NY,NHDi-n-butylphthalate

NY,NH1,2-Dichlorobenzene

NY,NH1,3-Dichlorobenzene

NY,NH1,4-Dichlorobenzene

CT,NY,NH3,3-Dichlorobenzidine

CT,NY,NH2,4-Dichlorophenol

CT,NY,NHDiethylphthalate

CT,NY,NH2,4-Dimethylphenol
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CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8270D in Soil

CT,NY,NHDimethylphthalate

CT,NY,NH2,4-Dinitrophenol

CT,NY,NH2,4-Dinitrotoluene

CT,NY,NH2,6-Dinitrotoluene

CT,NY,NHDi-n-octylphthalate

NY,NH1,2-Diphenylhydrazine (as Azobenzene)

CT,NY,NH,ME,NC,VAFluoranthene

CT,NY,NHFluoranthene

CT,NY,NH,ME,NC,VAFluorene

NY,NHFluorene

CT,NY,NHHexachlorobenzene

CT,NY,NHHexachlorobutadiene

CT,NY,NHHexachloroethane

CT,NY,NH,ME,NC,VAIndeno(1,2,3-cd)pyrene

CT,NY,NHIndeno(1,2,3-cd)pyrene

CT,NY,NHIsophorone

CT,NY,NH2-Methylnaphthalene

CT,NY,NH,ME,NC,VA2-Methylnaphthalene

CT,NY,NH2-Methylphenol

CT,NY,NH3/4-Methylphenol

CT,NY,NHNaphthalene

CT,NY,NH,ME,NC,VANaphthalene

CT,NY,NHNitrobenzene

CT,NY,NH2-Nitrophenol

CT,NY,NH4-Nitrophenol

CT,NY,NHPentachlorophenol

CT,NY,NHPhenanthrene

CT,NY,NH,ME,NC,VAPhenanthrene

CT,NY,NHPhenol

CT,NY,NHPyrene

CT,NY,NH,ME,NC,VAPyrene

CT,NY,NH1,2,4-Trichlorobenzene

CT,NY,NH2,4,5-Trichlorophenol

CT,NY,NH2,4,6-Trichlorophenol
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The CON-TEST Environmental Laboratory operates under the following certifications and accreditations:

Code Description Number Expires

100033AIHA-LAP, LLC - ISO17025:2005AIHA 02/1/2018

M-MA100Massachusetts DEPMA 06/30/2017

PH-0567Connecticut Department of Publilc HealthCT 09/30/2017

10899 NELAPNew York State Department of HealthNY 04/1/2018

2516 NELAPNew Hampshire Environmental LabNH-S 02/5/2018

LAO00112Rhode Island Department of HealthRI 12/30/2017

652North Carolina Div. of Water QualityNC 12/31/2017

MA007 NELAPNew Jersey DEPNJ 06/30/2017

E871027 NELAPFlorida Department of HealthFL 06/30/2017

LL015036Vermont Department of Health Lead LaboratoryVT 07/30/2017

2011028State of MaineME 06/9/2017

460217Commonwealth of VirginiaVA 12/14/2017

2557 NELAPNew Hampshire Environmental LabNH-P 09/6/2017
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MADEP MCP Analytical Method Report Certification Form

Laboratory Name: Con-Test Analytical Laboratory Project #:

Project Location:

This Form provides certifications for the following data set: [list Laboratory Sample ID Number(s)]

17D1127

17D1127-01 thru 17D1127-05

8260 VOC  

CAM II A (X)

8151 Herbicides 

CAM V C ( )

8330 Explosives 

CAM VIII A ( )

6010 Metals  

CAM III A  (X)

7470/7471 Hg  

CAM IIIB  (X)

8270 SVOC 

CAM II B  (X)

8081 Pesticides 

CAM V B ( )

MassDEP VPH  

CAM IV A ( )

6020 Metals   

CAM III D ( )

9014 Total 

Cyanide/PAC 

CAM VI A ( )

8082 PCB   

CAM V A (X)

6860 Perchlorate 

CAM VIII B ( )

MassDEP EPH  

CAM IV A ( )

7010 Metals  

CAM III C  ( )

7196 Hex Cr   

CAM VI B (X)

MassDEP APH 

CAM IX A ( )

TO-15 VOC 

CAM IX B ( )

20 Howley St.

Matrices:  

RTN:

Soil

CAM Protocol (check all that below)

Affirmative response to Questions A throughF is required for �Presumptive Certainty� status 

ü  

A
Yes No¹

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?

ü  

B
Yes No¹

Were the analytical method(s) and all associated QC requirements specificed in the selected CAM 

protocol(s) followed?

ü  

C
Yes No¹

Were all required corrective actions and analytical response actions specified in the selected CAM 

protocol(s) implemented for all identified performance standard non-conformances?

ü  

D
Yes No¹

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 

Quality Assurance and Quality Control Guidlines for the Acquisition and Reporting of Analytical 

Data?

  

E a
Yes No¹

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).

  

E b
Yes No¹

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

ü  

F
Yes No¹

Were all applicable CAM protocol QC and performance standard non-conformances identified and 

evaluated in a laboratory narrative (including all No responses to Qestions A through E)?

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 

protocol(s)?
ü Yes  No¹

A response to questions G, H and I below is required for �Presumptive Certainty� status 

Were all QC perfomance standards specified in the CAM protocol(s) achieved?  Yes ü No¹H

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.

 ü

I
Yes No¹

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

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, accurate and complete. 

¹All Negative responses must be addressed in an attached Environmental Laboratory case narrative.

Signature:

Printed Name:

Position:

Date:

Project Manager

Lisa A. Worthington 05/03/17
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5 Centennial Drive, Peabody, MA 01960 (HQ) 

Tel: 978.532.1900 

 

Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL 
westonandsampson.com 

June 29, 2017 

Mr. Brendan Callahan 

Department of Community Development and Planning 

24 Lowell Street 

Peabody, Massachusetts 01960 

Re: Subsurface Site Investigation 

 North River Corridor Riverwalk 

 21 Caller Street 

 Peabody, Massachusetts 

Dear Mr. Callahan: 

Weston & Sampson is pleased to submit this Limited Subsurface Site Investigation Letter Report for the portion of 

21 Caller Street located adjacent to the North River Canal in Peabody, Massachusetts. Specifically, this 

assessment evaluated an approximate 10-foot wide area located between the North River Canal bank and a 

retaining wall along the northern edge of the property in Peabody, Massachusetts (the Site). The assessment was 

performed as part of a multi-parcel limited assessment in support of the Riverwalk project along the North River 

Corridor. Weston & Sampson performed the following tasks as part of the Limited Subsurface Site Investigation: 

 

▪ Site reconnaissance and review of previous investigations conducted at the Site; 

▪ Soil boring advancement; and,  

▪ Soil sampling and analysis.  

 

See attached Figures 1 and 2 for Site Locus Map and a Site Plan (with soil sampling locations), respectively.  

 

SITE BACKGROUND 

In support of the City of Peabody’s (the City’s) desire to construct a Riverwalk along the North River Corridor, the 

City is evaluating potential property acquisition and/or easement takings at the selected properties along the 

corridor. Specifically, the City is interested in purchasing a portion of the property located at 21 Caller Street (Parcel 

ID 086-151X). The property has a documented history of releases to the environment and was regulated under the 

Massachusetts Contingency Plan (MCP). 21 Caller Street [Release Tracking Number (RTN) 3-0577] is closed 

under a Permanent Solution Statement with Conditions that includes an Activity and Use Limitation (AUL), which 

restricts any activity or uses that involve the excavation, removal and/or disturbance of soils greater than 3 feet 

below grade.  Additionally, the AUL prohibits the use of the property The AUL is applicable to the entire parcel but 

there has been limited assessment in the area of interest to the City.  

 

Contaminants of concern are metals (i.e., cadmium, chromium and lead); however limited concentrations of 

Polycyclic Aromatic Hydrocarbons (PAHs), Volatile Organic Compounds (VOCs) and/or Extractable Petroleum 

Hydrocarbons (EPHs) have historically been detected at the property. Historical fill containing ash, cinders, brick, 

buffing dust, and/or leather scraps was also historically observed at approximately 1-8 feet below ground surface 

(bgs) across the property. 

 

SUBSURFACE INVESTIGATION 

A Limited Subsurface Site Investigation was conducted to evaluate the quality of the surficial and near surficial 

soils.  The investigation was confined to the area of the proposed Riverwalk only. Weston & Sampson performed 

the subsurface investigation at the Site on April 25, 2017. The investigation included the advancement of three (3) 

soil borings and the collection and analysis of six (6) soil samples. A detailed summary of the investigation is 

provided below. See Figure 2 for sampling locations. A summary of laboratory analytical results is provided in 

Tables 1 and 2. 
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Soil Boring Advancement  

On April 25, 2017, Weston & Sampson oversaw the advancement of three (3) soil borings (SP-1 through SP-3) at 

the Site. The borings were advanced by New England Geotech, LLC, of Jamestown, Rhode Island, to depths of 

five (5) feet below ground surface (bgs) using direct-push methods. Boring locations were selected by Weston & 

Sampson based on documented historical Site use and a review of previous Site investigations, and were spatially 

distributed to obtain a representative evaluation of the conditions of the proposed Riverwalk area.  

Soil Sampling and Analysis  

A Weston & Sampson representative screened each soil boring at continuous depth intervals and logged soil 

descriptions using a modified Burmeister Soil Classification System. Each sample was field-screened for visual 

and olfactory evidence of impacts, as well as total volatile organic compounds (VOCs) using a photoionization 

detector (PID) in accordance with the Massachusetts Department of Environmental Protection (MassDEP) jar 

headspace screening method. Field screening results are included in the soil boring logs Attachment A. 

Two (2) soil samples from each boring, one at the 0-1 foot interval, and one at the 2-5 feet interval, were submitted 

to Con-Test Analytical Laboratory of East Longmeadow, Massachusetts (Con-Test) for analysis of MCP 14 metals 

(antimony, arsenic, barium, beryllium, cadmium, chromium, nickel, lead, mercury, selenium, silver, thallium, 

vanadium, and zinc) and PAHs.  

Weston & Sampson also composited soil from all three (3) soil boring locations, and submitted the composite 

sample (Comp-1) for analysis of typical disposal characterization parameters. The disposal characterization was 

conducted in accordance with MassDEP Policy # COMM-97-001: Reuse and Disposal of Contaminated Soil in 

Massachusetts and included the following analyses: total petroleum hydrocarbons (TPH); Resource Conservation 

and Recovery Act (RCRA) 8 metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver); 

VOCs; semi-volatile organic compounds (SVOCs); polychlorinated biphenyls (PCBs); pH; ignitability; specific 

conductivity; and reactivity.  

A copy of the laboratory analytical report is included as Attachment B. 

SUBSURFACE INVESTIGATION RESULTS 

In general, the following shallow geologic conditions were encountered during the subsurface soil investigation 

program: 

Fill Material:   Light brown to dark brown fine to coarse sand matrix containing variable amounts of fractured 

rocks and organics. Note that borings were not advanced deeper than five (5) feet below ground 

surface. 

Bedrock was not encountered during the investigation. 

Field Screening Results  

As shown in the attached boring logs, PID field screening of soil samples collected from soil borings SP-1, SP-2, 

and SP-3, did not identify detectable VOCs. Soil boring logs are included in Attachment A. 

Soil Analytical Results  

As shown in Table 1, analysis of soil samples identified concentrations of metals above applicable MCP Method 

1 S-1/GW-2 and S-1/GW-3 standards. The following is a summary of the exceedances identified: 

▪ Arsenic was identified at concentrations exceeding the applicable Method 1 standards in sample 

SP-3 (2-5). 
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▪ Lead was identified at concentrations exceeding the applicable Method 1 standards in sample  

SP-3 (2-5). 

No other analytes were detected in excess of the applicable Method 1 standards in soil borings SP-1 through SP-

3.  

The results of the disposal characterization analyses are presented in Table 2. The results were compared to the 

COMM-97-001 requirements for reuse at Massachusetts lined and unlined landfills. As shown in Table 2, soil 

analytical results indicate that no analyte concentrations exceed the RCS-1 thresholds; however, based on the 

history of the Site and the contaminant concentrations detected in SP-3 (2-5), surplus soils generated at the Site 

as part of the Riverwalk project will likely need to be handled as Remediation Waste or in accordance with 

MassDEP Policy #WSC 13-500: Similar Soils Provision Guidance.   

CONCLUSIONS & COST ESTIMATES 

The data is generally consistent with the findings in the PSS report filed for the Site under RTN 3-0577. Based on 

the data collected, no new reportable conditions under the MCP were encountered.  

▪ In general, contaminant concentrations are similar in the 0-1 and 2-5 feet depth intervals, with the 

exception of 2-5 feet bgs soils at SP-3, which contains elevated concentrations of arsenic and lead;    

▪ Excavation will require soil management under the MCP; and 

▪ Surplus soil will require disposal at an appropriate facility and documentation by a Licensed Site 

Professional (LSP). 

The Method 3 Risk Characterization presented in the PSS for the Site includes exposure scenarios consistent with 

the City’s planned future for the Riverwalk. Specifically, “use of the [Site] without limitation to pedestrian and/or 

vehicle traffic” is permitted under the AUL.   Furthermore, given that the newly collected data is consistent with the 

previous data and findings of the PSS,  an updated Method 3 Risk Characterization for the proposed Riverwalk 

(i.e. easement) area will not be necessary. However, activities inconsistent with the AUL including “excavation, 

removal, and/or disturbance of subsurface soil greater than three (3) feet below ground surface” are likely to occur 

during redevelopment and will require a Release Abatement Measure (RAM) Plan to be filed with MassDEP, along 

with a Soil Management Plan (SMP) and Health and Safety Plan (HASP).  

In summary, to construct the Riverwalk, soils will likely be excavated and disposed of at an appropriate facility. 

Clean fill will be used to construct the Riverwalk pathways. A new risk characterization will not be required for the 

Riverwalk area and redevelopment is unlikely to require a separate AUL or PSS.  

Assuming only the Riverwalk portion of the property were to be obtained through an easement, potential 

obligations to the City to construct a river walk along the corridor at the 21 Caller Street Property may include the 

following: 

▪ MCP compliance costs for soil disturbance / construction activities ~ $24,000 

o Release Abatement Measure Plan (RAM) Plan, including HASP & SMP 

o RAM Status Report 

o RAM Completion Report 

o Soil Management & Bills of Lading (BOLs) 

▪ Construction Specifications ~ $5,000 

▪ Construction Administration, Coordination & Oversight ~ $5,000 

▪ Soil removal and out-of-state disposal of approximately 240 tons (assumed to be an area measuring 200 

feet long by 10 feet wide and a depth of 2 feet) of impacted soil from the Riverwalk ~ $11,000 

Estimated TOTAL = $45000* (not including permitting or associated Riverwalk construction costs). 

*Note: Given the existing condition of the canal wall along the 21 Caller Street property, further structural 

evaluations may conclude that additional soils require removal as part of wall repair alternatives. 
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We look forward to discussing these findings with you in greater detail and working with the City to make your 

visions for the Riverwalk a reality. If you have any comments or questions, please contact us at 978-532-1900. 

Very truly yours, 

WESTON & SAMPSON ENGINEERS, INC. 

 

George D. Naslas, PG, LSP 

Vice President 

 

Attachments: Figures 

  Tables  

  Attachment A – Soil Borings 

  Attachment B – Laboratory Analytical Report 

 

Cc:   

 

O:\Peabody MA\North River Corridor Due Diligence\21& 24 Caller St\Limited Subsurface Investigations\21 Caller\Summary Letter\21 Caller 

Site Investigation Summary.docx 
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TABLES 

  



Metals
ANTIMONY mg/kg 20 20 4.5 4.9 3.2 2.8 4.2 14
ARSENIC mg/kg 20 20 16 16 7.2 6.2 10 22
BARIUM mg/kg 1000 1000 72 59 40 46 100 200
BERYLLIUM mg/kg 90 90 0.42 0.53 0.42 0.34 0.38 0.63
CADMIUM mg/kg 70 70 1.4 0.63 0.4 0.44 0.91 1.8
TRIVALENT CHROMIUM mg/kg 1000 1000 58 31 20 21 36 88
HEXAVALENT CHROMIUM mg/kg 100 100 <0.91 <0.39 <0.40 <0.37 <0.37 <0.42
LEAD mg/kg 200 200 130 49 64 70 120 540
MERCURY mg/kg 20 20 0.35 0.17 0.13 0.15 0.14 0.56
NICKEL mg/kg 600 600 12 17 12 9.9 13 14
SELENIUM mg/kg 400 400 <5.3 <5.8 <6.3 <5.6 <5.4 <6.5
SILVER mg/kg 100 100 <0.53 <0.58 <0.63 <0.56 <0.54 <0.65
THALLIUM mg/kg 8 8 <2.7 <2.9 <3.2 3.5 <2.7 <3.3
VANADIUM mg/kg 400 400 21 22 17 17 31 21
ZINC mg/kg 1000 1000 110 81 59 46 190 190

PAHs
ACENAPHTHENE mg/kg 1000 1000 <0.20 <0.21 <0.22 <0.20 <0.20 <0.23
ACENAPHTHYLENE mg/kg 600 10 <0.20 <0.21 <0.22 <0.20 <0.20 <0.23
ANTHRACENE mg/kg 1000 1000 0.28 <0.21 <0.22 <0.20 0.32 <0.23
BENZO(A)ANTHRACENE mg/kg 7 7 1.2 <0.21 <0.22 <0.20 1.3 <0.23
BENZO(A)PYRENE mg/kg 2 2 1.1 <0.21 <0.22 <0.20 1.5 <0.23
BENZO(B)FLUORANTHENE mg/kg 7 7 1.3 <0.21 <0.22 0.24 1.8 0.32
BENZO(G,H,I)PERYLENE mg/kg 1000 1000 0.61 <0.21 <0.22 <0.20 0.83 <0.23
BENZO(K)FLUORANTHENE mg/kg 70 70 0.49 <0.21 <0.22 <0.20 0.65 <0.23
CHRYSENE mg/kg 70 70 1.1 <0.21 <0.22 <0.20 1.3 <0.23
DIBENZ(A,H)ANTHRACENE mg/kg 0.7 0.7 <0.20 <0.21 <0.22 <0.20 0.23 <0.23
FLUORANTHENE mg/kg 1000 1000 2.2 <0.21 <0.22 0.37 2.4 0.35
FLUORENE mg/kg 1000 1000 <0.20 <0.21 <0.22 <0.20 <0.20 <0.23
INDENO(1,2,3-CD)PYRENE mg/kg 7 7 0.77 <0.21 <0.22 <0.20 1.1 <0.23
2-METHYLNAPHTHALENE mg/kg 80 300 <0.20 <0.21 <0.22 <0.20 <0.20 <0.23
NAPHTHALENE mg/kg 20 500 <0.20 <0.21 <0.22 <0.20 <0.20 <0.23
PHENANTHRENE mg/kg 500 500 1 <0.21 <0.22 0.21 1.1 <0.23
PYRENE mg/kg 1000 1000 2.3 <0.21 <0.22 0.35 2.5 0.28

QC by 6/13/17

Abbreviations: Notes:
VOCs = Volatile Organic Compounds < = indicates parameter not detected above laboratory method reporting limit, shown

SVOCs = Semivolatile Organic Compounds BOLD Parameter detected above laboratory detection limit

PCBs=Polychlorinated Biphenyls BOLD Parameter exceeds the applicable MCP Method 1, S-1 standard

PAH = Polycyclic Aromatic Hydrocarbons 1 = Standards are from  Massachusetts Contingency Plan (MCP), 310 CMR 40, April 2014 (updated January 2015).
ND = Not Detected
NT = Not Tested
NS = No Standard
MCP = Massachusetts Contingency Plan
mg/kg = milligram per killiogram

0-1 Feet 2-5 Feet 0-1 Feet 2-5 Feet

Table 1

Summary of Laboratory Analytical Results - Soil Borings

21 Caller Street

Peabody, Massachusetts

April 25, 2017

SP-1 (0-1) SP-1 (2-5)
Parameter Units

0-1 Feet 2-5 Feet

Method 1 Cleanup Standards (1) Sample Location, Depth, and Date

SP-3 (0-1) SP-3 (2-5)

S-1/GW-2 S-1/GW-3

SP-2 (0-1) SP-2 (2-5)

  



Metals
ARSENIC mg/kg 20 40 40 8.1
BARIUM mg/kg 1000 NS NS 29
CADMIUM mg/kg 70 30 80 <0.30
CHROMIUM mg/kg 100 1000 1000 13
LEAD mg/kg 200 1000 2000 37
MERCURY mg/kg 20 10 10 0.12
SELENIUM mg/kg 400 NS NS <6.1
SILVER mg/kg 100 NS NS <0.61

PCBs
Total PCBs mg/kg 1 2 2 ND

TPH
TPH mg/kg 1000 2500 5000 110

VOCs
Total VOCs mg/kg NS 4 10 ND

SVOCs
BENZO(A)ANTHRACENE mg/kg 7 NS NS 0.32
BENZO(A)PYRENE mg/kg 2 NS NS 0.33
BENZO(B)FLUORANTHENE mg/kg 7 NS NS 0.38
BENZO(G,H,I)PERYLENE mg/kg 1000 NS NS 0.22
CHRYSENE mg/kg 70 NS NS 0.32
FLUORANTHENE mg/kg 1000 NS NS 0.51
INDENO(1,2,3-CD)PYRENE mg/kg 7 NS NS 0.23
PHENANTHRENE mg/kg 10 NS NS 0.25
PYRENE mg/kg 1000 NS NS 0.53
Total SVOCs mg/kg NS 100 100 3.09

General Chemistry

% Solids %Wt NS NS NS 80.9

SPECIFIC CONDUCTANCE (µmhos/cm) NS 4000 8000 16
IGNITABILITY (present/absent) NS Absent Absent Absent
REACTIVE CYANIDE mg/kg NS ND ND <4.0
REACTIVE SULFIDE mg/kg NS ND ND <20
PH pH Units NS >2 and <12 >2 and <12 7.2

QC by JRS 6/13/17 O:\Peabody MA\North River Corridor Due Diligence\21& 24 Caller St\Limited Subsurface Investigations\21 Caller\Tables\[Tables 1 & 2 -  21 Caller Street_rev.xls]Soil Borings

Abbreviations: Notes:
VOCs = Volatile Organic Compounds < = indicates parameter not detected above laboratory method reporting limit, shown

SVOCs = Semivolatile Organic Compounds BOLD Parameter detected above laboratory detection limit

PCBs=Polychlorinated Biphenyls BOLD Parameter exceeds the applicable MCP Method 1, S-1 standard

PAH = Polycyclic Aromatic Hydrocarbons BOLD Parameter exceeds the COMM-97-001 standard for reuse at In-State landfills

ND = Not Detected 1 = Standards are from  Massachusetts Contingency Plan (MCP), 310 CMR 40, April 2014 (updated January 2015).
NT = Not Tested
NS = No Standard

Table 2

Summary of Laboratory Analytical Results - Disposal Characterization

21 Caller Street

Peabody, Massachusetts

April 25, 2017

Parameter Units

Disposal Characterization

Sample Location, Depth, and DateCOMM-97-001 In-State Disposal/Reuse Levels
Reportable 

Concentrations
1

LinedUnlinedRCS-1



ATTACHEMNT A 

Soil Boring Logs 

  



REPORT OF BORING No.  

SHEET OF

Project No.
CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM 

WSE REP Taylor Smith DATE START DATE END 

SAMPLER: ATS track mounted rig

DT 22 Sampler 2.25 inch DATE TIME

CASING: DT 22 s.25 inch PVC liners w/o catcher

CASING SIZE: Method Direct Push

CASING PID

(lb/ft) No. REC/PEN (in) DEPTH (ft) PID Depth (ppm)

5/12 0-2 0-2 0

12/36 2-5 2-5 0

5

10

15

20

25

30

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT

2-4 SOFT

4-8 M. STIFF

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES:

Z:\MA-Peabody-Projects\Peabody MA\North River Corridor Due Diligence\21& 24 Caller St\Limited Subsurface Investigations\21 Caller\Field\[21 Caller_Boring Logs.xlsx]SB-2

GROUNDWATER READINGS

NE Geotech See Figure 2

Keith

4/25/17 4/25/17

PROJECT SP-2

21 Caller St 

(Peabody 

Riverwalk)

1 1

2160299
JRS 6/9/17

2.25 inch

WATER AT CASING AT STABILIZATION TIME

Dark brown to brown fine to coarse 

SAND, silt, fractured rocks

Brown fine to coarse SAND, silt, trace 

organics 

DEPTH SAMPLE DESCRIPTION
NOTES STRATUM DESCRIPTION

(feet) Burmister Classification

SAMPLE

SAND FILL

End of Boring @ 5'

BLOWS/FT DENSITY

0-4 V. LOOSE

BORING No. SB-2

30-50 DENSE

> 50 V. DENSE

4-10 LOOSE

10-30 M. DENSE

GRANULAR SOILS COHESIVE SOILS



ATTACHMENT B 

Laboratory Analytical Reports 



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

                                  May 3, 2017       

Joe Spencer

Weston & Sampson Engineers MA

5 Centennial Drive

Peabody, MA 01960

Project Location: 21 Caller St.

Client Job Number: 

Project Number: 2160299

Laboratory Work Order Number: 17D1129

Enclosed are results of analyses for samples received by the laboratory on April 25, 2017. If you have any questions concerning 

this report, please feel free to contact me.

Sincerely,

Meghan E. Kelley

Project Manager
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

ANALYTICAL SUMMARY

5/3/2017

Weston & Sampson Engineers MA

5 Centennial Drive

Peabody, MA 01960

ATTN: Joe Spencer

2160299

17D1129

The results of analyses performed on the following samples submitted to the CON-TEST Analytical Laboratory are found in this report.

PROJECT LOCATION:

PURCHASE ORDER NUMBER:

PROJECT NUMBER:

REPORT DATE:

WORK ORDER NUMBER:

FIELD SAMPLE # LAB ID: MATRIX TESTSAMPLE DESCRIPTION SUB LAB

21 Caller St.

SP-1 (0-1) 17D1129-01 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 7471B

SW-846 8270D

SW-846 9045C

SP-1 (2-5) 17D1129-02 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 7471B

SW-846 8270D

SW-846 9045C

SP-2 (0-1) 17D1129-03 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 7471B

SW-846 8270D

SW-846 9045C

SP-2 (2-5) 17D1129-04 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 7471B

SW-846 8270D

SW-846 9045C

SP-3 (0-1) 17D1129-05 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 7471B

SW-846 8270D

SW-846 9045C

[TOC_1]Sample Summary[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

ANALYTICAL SUMMARY

5/3/2017

Weston & Sampson Engineers MA

5 Centennial Drive

Peabody, MA 01960

ATTN: Joe Spencer

2160299

17D1129

The results of analyses performed on the following samples submitted to the CON-TEST Analytical Laboratory are found in this report.

PROJECT LOCATION:

PURCHASE ORDER NUMBER:

PROJECT NUMBER:

REPORT DATE:

WORK ORDER NUMBER:

FIELD SAMPLE # LAB ID: MATRIX TESTSAMPLE DESCRIPTION SUB LAB

21 Caller St.

SP-3 (2-5) 17D1129-06 Soil SM 2540G

SM2580 A

SW-846 6010C-D

SW-846 7196A

SW-846 7471B

SW-846 8270D

SW-846 9045C

Disposal Characterization 17D1129-07 Soil SM 2540G

SM21-22 2510B 

Modified

SW-846 1030

SW-846 6010C-D

SW-846 7471B

SW-846 8082A

SW-846 8100 Modified

SW-846 8260C

SW-846 8270D

SW-846 9014

SW-846 9030A

SW-846 9045C
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CASE NARRATIVE SUMMARY

All reported results are within defined laboratory quality control objectives unless listed below or otherwise qualified in this report.

For method 8270, 17D1129-01,02,03,04,05,06 only PAHs were requested and reported.

For method 6010, only RCRA 8 metals were requested and reported for sample -07. 

[TOC_1]Case Narrative[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

SW-846 7196A

Qualifications:

Elevated reporting limit due to matrix.

Analyte & Samples(s) Qualified:

DL-03

Hexavalent Chromium

17D1129-02[SP-1 (2-5)], 17D1129-03[SP-2 (0-1)], 17D1129-04[SP-2 (2-5)], 17D1129-05[SP-3 (0-1)], 17D1129-06[SP-3 (2-5)]

Elevated method reporting limit due to intense color of sample

Analyte & Samples(s) Qualified:

W-06

Hexavalent Chromium

17D1129-01[SP-1 (0-1)]

SW-846 8082A

Qualifications:

A dilution was performed as part of the standard analytical procedure.

Analyte & Samples(s) Qualified:

O-32

17D1129-07[Disposal Characterization]

SW-846 8260C

Qualifications:

Either laboratory fortified blank/laboratory control sample or duplicate recovery is outside of control limits, but the other is within limits. RPD 

between the two LFB/LCS results is within method specified criteria.
Analyte & Samples(s) Qualified:

L-07

Hexachlorobutadiene

B175403-BS1

Continuing calibration did not meet method specifications and was biased on the low side for this compound.  Increased uncertainty is 

associated with the reported value which is likely to be biased on the low side.
Analyte & Samples(s) Qualified:

V-05

Dichlorodifluoromethane (Freon 12)

17D1129-07[Disposal Characterization], B175403-BLK1, B175403-BS1, B175403-BSD1

Naphthalene

17D1129-07[Disposal Characterization], B175403-BLK1, B175403-BS1, B175403-BSD1

Response factor is less than method specified minimum acceptable value.  Reduced precision and accuracy may be associated with reported 

result.
Analyte & Samples(s) Qualified:

V-16

1,4-Dioxane

17D1129-07[Disposal Characterization], B175403-BLK1, B175403-BS1, B175403-BSD1

SW-846 8270D

Qualifications:

Laboratory fortified blank/laboratory control sample recovery and duplicate recovery are outside of control limits.  Reported value for this 

compound is likely to be biased on the low side.
Analyte & Samples(s) Qualified:

L-04

Aniline

17D1129-07[Disposal Characterization], B175467-BLK1, B175467-BS1, B175467-BSD1
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Continuing calibration did not meet method specifications and was biased on the low side for this compound.  Increased uncertainty is 

associated with the reported value which is likely to be biased on the low side.
Analyte & Samples(s) Qualified:

V-05

2,4-Dinitrophenol

17D1129-07[Disposal Characterization], B175467-BLK1, B175467-BS1, B175467-BSD1

Benzo(b)fluoranthene

17D1129-01[SP-1 (0-1)], 17D1129-04[SP-2 (2-5)], 17D1129-05[SP-3 (0-1)]

Benzo(k)fluoranthene

17D1129-01[SP-1 (0-1)], 17D1129-04[SP-2 (2-5)], 17D1129-05[SP-3 (0-1)]

Pentachlorophenol

17D1129-07[Disposal Characterization], B175467-BLK1, B175467-BS1, B175467-BSD1

Continuing calibration did not meet method specifications and was biased on the high side.  Data validation is not affected since sample result 

was "not detected" for this compound.
Analyte & Samples(s) Qualified:

V-20

Benzo(g,h,i)perylene

17D1129-02[SP-1 (2-5)], 17D1129-03[SP-2 (0-1)], B175339-BLK1, B175339-BS1, B175339-BSD1

Dibenz(a,h)anthracene

17D1129-02[SP-1 (2-5)], 17D1129-03[SP-2 (0-1)], B175339-BLK1, B175339-BS1, B175339-BSD1

Hexachlorobutadiene

17D1129-07[Disposal Characterization], B175467-BLK1, B175467-BS1, B175467-BSD1

Indeno(1,2,3-cd)pyrene

17D1129-02[SP-1 (2-5)], 17D1129-03[SP-2 (0-1)], B175339-BLK1, B175339-BS1, B175339-BSD1

SW-846 6010C/D SW-846 6020A/B

For NC, Metals methods SW-846 6010D and SW-846 6020B are followed, and for all other states methods SW-846 6010C and SW-846 6020A are followed.

SW-846 8100 Modified

TPH (C9-C36) is quantitated against a calibration made with a diesel standard.

SW-846 8260C

Laboratory control sample recoveries for required MCP Data Enhancement 8260 compounds were all within limits specified by the method except for �difficult analytes� where 

recovery control limits of 40-160% are used and/or unless otherwise listed in this narrative. Difficult analytes: MIBK, MEK, acetone, 1,4-dioxane, chloromethane, 

dichlorodifluoromethane, 2-hexanone, and bromomethane.

SW-846 8270D

Laboratory control sample recoveries for required MCP Data Enhancement 8270 compounds were all within control limits specified by the method, 40-140% for base/neutrals and 

30-130% for acids except for �difficult analytes� listed below and/or otherwise listed in this narrative. Difficult analytes limits are 15 and 140%: 2,4-dinitrophenol, 

4-chloroaniline, 4-nitrophenol, and phenol.

The results of analyses reported only relate to samples submitted to the Con-Test Analytical Laboratory for testing.

I certify that the analyses listed above, unless specifically listed as subcontracted, if any, were performed under my direction according to the approved methodologies listed 

in this document, and that based upon my inquiry of those individuals immediately responsible for obtaining the information, the material contained in this report is, to the 

best of my knowledge and belief, accurate and complete.

Lisa A. Worthington

Project Manager
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-01

Field Sample #:  SP-1 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  13:00

[TOC_2]17D1129-01[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.20 5/1/17 20:17 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthene

ND 0.20 5/1/17 20:17 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthylene

0.28 0.20 5/1/17 20:17 MJCmg/Kg dry 4/26/17SW-846 8270D1Anthracene

1.2 0.20 5/1/17 20:17 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)anthracene

1.1 0.20 5/1/17 20:17 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)pyrene

1.3 0.20 5/1/17 20:17 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(b)fluoranthene

0.61 0.20 5/1/17 20:17 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(g,h,i)perylene

0.49 0.20 5/1/17 20:17 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(k)fluoranthene

1.1 0.20 5/1/17 20:17 MJCmg/Kg dry 4/26/17SW-846 8270D1Chrysene

ND 0.20 5/1/17 20:17 MJCmg/Kg dry 4/26/17SW-846 8270D1Dibenz(a,h)anthracene

2.2 0.20 5/1/17 20:17 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluoranthene

ND 0.20 5/1/17 20:17 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluorene

0.77 0.20 5/1/17 20:17 MJCmg/Kg dry 4/26/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.20 5/1/17 20:17 MJCmg/Kg dry 4/26/17SW-846 8270D12-Methylnaphthalene

ND 0.20 5/1/17 20:17 MJCmg/Kg dry 4/26/17SW-846 8270D1Naphthalene

1.0 0.20 5/1/17 20:17 MJCmg/Kg dry 4/26/17SW-846 8270D1Phenanthrene

2.3 0.20 5/1/17 20:17 MJCmg/Kg dry 4/26/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 52.3 5/1/17  20:1730-130

2-Fluorobiphenyl 51.8 5/1/17  20:1730-130

p-Terphenyl-d14 75.6 5/1/17  20:1730-130

[TOC_1]Sample Results[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-01

Field Sample #:  SP-1 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  13:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

4.5 2.7 5/1/17 18:19 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Antimony

16 2.7 5/1/17 18:19 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Arsenic

72 2.7 5/1/17 18:19 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Barium

0.42 0.27 5/1/17 18:19 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Beryllium

1.4 0.27 5/1/17 18:19 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Cadmium

58 0.53 5/1/17 18:19 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Chromium

130 0.80 5/1/17 18:19 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Lead

0.35 0.029 4/27/17 12:46 TJKmg/Kg dry 4/27/17SW-846 7471B1Mercury

12 0.53 5/1/17 18:19 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Nickel

ND 5.3 5/1/17 18:19 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Selenium

ND 0.53 5/1/17 18:19 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Silver

ND 2.7 5/1/17 18:19 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Thallium

21 1.1 5/1/17 18:19 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Vanadium

110 1.1 5/1/17 18:19 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Zinc
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-01

Field Sample #:  SP-1 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  13:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 0.91 4/28/17 12:00 LLmg/Kg dry 4/27/17SW-846 7196A5 W-06Hexavalent Chromium

150 4/26/17  7:55 LLmV 4/26/17SM2580 A1Oxidation/Reduction Potential

7.8 4/26/17  7:55 LLpH Units 4/26/17SW-846 9045C1pH @23.3°C

87.0 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-02

Field Sample #:  SP-1 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  13:05

[TOC_2]17D1129-02[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.21 5/1/17 15:56 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthene

ND 0.21 5/1/17 15:56 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthylene

ND 0.21 5/1/17 15:56 MJCmg/Kg dry 4/26/17SW-846 8270D1Anthracene

ND 0.21 5/1/17 15:56 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)anthracene

ND 0.21 5/1/17 15:56 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)pyrene

ND 0.21 5/1/17 15:56 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(b)fluoranthene

ND 0.21 5/1/17 15:56 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-20Benzo(g,h,i)perylene

ND 0.21 5/1/17 15:56 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(k)fluoranthene

ND 0.21 5/1/17 15:56 MJCmg/Kg dry 4/26/17SW-846 8270D1Chrysene

ND 0.21 5/1/17 15:56 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-20Dibenz(a,h)anthracene

ND 0.21 5/1/17 15:56 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluoranthene

ND 0.21 5/1/17 15:56 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluorene

ND 0.21 5/1/17 15:56 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-20Indeno(1,2,3-cd)pyrene

ND 0.21 5/1/17 15:56 MJCmg/Kg dry 4/26/17SW-846 8270D12-Methylnaphthalene

ND 0.21 5/1/17 15:56 MJCmg/Kg dry 4/26/17SW-846 8270D1Naphthalene

ND 0.21 5/1/17 15:56 MJCmg/Kg dry 4/26/17SW-846 8270D1Phenanthrene

ND 0.21 5/1/17 15:56 MJCmg/Kg dry 4/26/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 49.7 5/1/17  15:5630-130

2-Fluorobiphenyl 54.0 5/1/17  15:5630-130

p-Terphenyl-d14 57.9 5/1/17  15:5630-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-02

Field Sample #:  SP-1 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  13:05

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

4.9 2.9 5/1/17 18:24 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Antimony

16 2.9 5/1/17 18:24 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Arsenic

59 2.9 5/1/17 18:24 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Barium

0.53 0.29 5/1/17 18:24 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Beryllium

0.63 0.29 5/1/17 18:24 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Cadmium

31 0.58 5/1/17 18:24 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Chromium

49 0.88 5/1/17 18:24 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Lead

0.17 0.031 4/27/17 12:48 TJKmg/Kg dry 4/27/17SW-846 7471B1Mercury

17 0.58 5/1/17 18:24 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Nickel

ND 5.8 5/1/17 18:24 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Selenium

ND 0.58 5/1/17 18:24 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Silver

ND 2.9 5/1/17 18:24 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Thallium

22 1.2 5/1/17 18:24 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Vanadium

81 1.2 5/1/17 18:24 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Zinc
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-02

Field Sample #:  SP-1 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  13:05

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 0.39 4/28/17 12:00 LLmg/Kg dry 4/27/17SW-846 7196A2 DL-03Hexavalent Chromium

130 4/26/17  7:55 LLmV 4/26/17SM2580 A1Oxidation/Reduction Potential

7.2 4/26/17  7:55 LLpH Units 4/26/17SW-846 9045C1pH @22.8°C

80.6 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-03

Field Sample #:  SP-2 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  13:50

[TOC_2]17D1129-03[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.22 5/1/17 16:18 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthene

ND 0.22 5/1/17 16:18 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthylene

ND 0.22 5/1/17 16:18 MJCmg/Kg dry 4/26/17SW-846 8270D1Anthracene

ND 0.22 5/1/17 16:18 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)anthracene

ND 0.22 5/1/17 16:18 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)pyrene

ND 0.22 5/1/17 16:18 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(b)fluoranthene

ND 0.22 5/1/17 16:18 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-20Benzo(g,h,i)perylene

ND 0.22 5/1/17 16:18 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(k)fluoranthene

ND 0.22 5/1/17 16:18 MJCmg/Kg dry 4/26/17SW-846 8270D1Chrysene

ND 0.22 5/1/17 16:18 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-20Dibenz(a,h)anthracene

ND 0.22 5/1/17 16:18 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluoranthene

ND 0.22 5/1/17 16:18 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluorene

ND 0.22 5/1/17 16:18 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-20Indeno(1,2,3-cd)pyrene

ND 0.22 5/1/17 16:18 MJCmg/Kg dry 4/26/17SW-846 8270D12-Methylnaphthalene

ND 0.22 5/1/17 16:18 MJCmg/Kg dry 4/26/17SW-846 8270D1Naphthalene

ND 0.22 5/1/17 16:18 MJCmg/Kg dry 4/26/17SW-846 8270D1Phenanthrene

ND 0.22 5/1/17 16:18 MJCmg/Kg dry 4/26/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 55.2 5/1/17  16:1830-130

2-Fluorobiphenyl 60.7 5/1/17  16:1830-130

p-Terphenyl-d14 64.9 5/1/17  16:1830-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-03

Field Sample #:  SP-2 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  13:50

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

3.2 3.2 5/1/17 18:49 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Antimony

7.2 3.2 5/1/17 18:49 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Arsenic

40 3.2 5/1/17 18:49 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Barium

0.42 0.32 5/1/17 18:49 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Beryllium

0.40 0.32 5/1/17 18:49 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Cadmium

20 0.63 5/1/17 18:49 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Chromium

64 0.95 5/1/17 18:49 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Lead

0.13 0.032 4/27/17 12:49 TJKmg/Kg dry 4/27/17SW-846 7471B1Mercury

12 0.63 5/1/17 18:49 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Nickel

ND 6.3 5/1/17 18:49 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Selenium

ND 0.63 5/1/17 18:49 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Silver

ND 3.2 5/1/17 18:49 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Thallium

17 1.3 5/1/17 18:49 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Vanadium

59 1.3 5/1/17 18:49 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Zinc
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-03

Field Sample #:  SP-2 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  13:50

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 0.40 4/28/17 12:00 LLmg/Kg dry 4/27/17SW-846 7196A2 DL-03Hexavalent Chromium

100 4/26/17  7:55 LLmV 4/26/17SM2580 A1Oxidation/Reduction Potential

7.3 4/26/17  7:55 LLpH Units 4/26/17SW-846 9045C1pH @22.4°C

77.4 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-04

Field Sample #:  SP-2 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  14:00

[TOC_2]17D1129-04[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.20 5/1/17 20:41 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthene

ND 0.20 5/1/17 20:41 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthylene

ND 0.20 5/1/17 20:41 MJCmg/Kg dry 4/26/17SW-846 8270D1Anthracene

ND 0.20 5/1/17 20:41 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)anthracene

ND 0.20 5/1/17 20:41 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)pyrene

0.24 0.20 5/1/17 20:41 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(b)fluoranthene

ND 0.20 5/1/17 20:41 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(g,h,i)perylene

ND 0.20 5/1/17 20:41 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(k)fluoranthene

ND 0.20 5/1/17 20:41 MJCmg/Kg dry 4/26/17SW-846 8270D1Chrysene

ND 0.20 5/1/17 20:41 MJCmg/Kg dry 4/26/17SW-846 8270D1Dibenz(a,h)anthracene

0.37 0.20 5/1/17 20:41 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluoranthene

ND 0.20 5/1/17 20:41 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluorene

ND 0.20 5/1/17 20:41 MJCmg/Kg dry 4/26/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.20 5/1/17 20:41 MJCmg/Kg dry 4/26/17SW-846 8270D12-Methylnaphthalene

ND 0.20 5/1/17 20:41 MJCmg/Kg dry 4/26/17SW-846 8270D1Naphthalene

0.21 0.20 5/1/17 20:41 MJCmg/Kg dry 4/26/17SW-846 8270D1Phenanthrene

0.35 0.20 5/1/17 20:41 MJCmg/Kg dry 4/26/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 61.2 5/1/17  20:4130-130

2-Fluorobiphenyl 58.2 5/1/17  20:4130-130

p-Terphenyl-d14 75.8 5/1/17  20:4130-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-04

Field Sample #:  SP-2 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  14:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

2.8 2.8 5/2/17  9:50 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Antimony

6.2 2.8 5/2/17  9:50 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Arsenic

46 2.8 5/2/17  9:50 QNWmg/Kg dry 4/28/17SW-846 6010C-D1Barium

0.34 0.28 5/2/17  9:50 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Beryllium

0.44 0.28 5/2/17  9:50 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Cadmium

21 0.56 5/2/17  9:50 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Chromium

70 0.84 5/2/17  9:50 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Lead

0.15 0.029 5/2/17  9:38 TJKmg/Kg dry 5/1/17SW-846 7471B1Mercury

9.9 0.56 5/2/17  9:50 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Nickel

ND 5.6 5/2/17  9:50 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Selenium

ND 0.56 5/2/17  9:50 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Silver

3.5 2.8 5/2/17  9:50 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Thallium

17 1.1 5/2/17  9:50 QNWmg/Kg dry 4/28/17SW-846 6010C-D1Vanadium

46 1.1 5/2/17  9:50 SHNmg/Kg dry 4/28/17SW-846 6010C-D1Zinc
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-04

Field Sample #:  SP-2 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  14:00

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 0.37 4/28/17 12:00 LLmg/Kg dry 4/27/17SW-846 7196A2 DL-03Hexavalent Chromium

100 4/26/17  7:55 LLmV 4/26/17SM2580 A1Oxidation/Reduction Potential

7.4 4/26/17  7:55 LLpH Units 4/26/17SW-846 9045C1pH @22.2°C

85.1 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-05

Field Sample #:  SP-3 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  14:15

[TOC_2]17D1129-05[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.20 5/1/17 21:06 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthene

ND 0.20 5/1/17 21:06 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthylene

0.32 0.20 5/1/17 21:06 MJCmg/Kg dry 4/26/17SW-846 8270D1Anthracene

1.3 0.20 5/1/17 21:06 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)anthracene

1.5 0.20 5/1/17 21:06 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)pyrene

1.8 0.20 5/1/17 21:06 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(b)fluoranthene

0.83 0.20 5/1/17 21:06 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(g,h,i)perylene

0.65 0.20 5/1/17 21:06 MJCmg/Kg dry 4/26/17SW-846 8270D1 V-05Benzo(k)fluoranthene

1.3 0.20 5/1/17 21:06 MJCmg/Kg dry 4/26/17SW-846 8270D1Chrysene

0.23 0.20 5/1/17 21:06 MJCmg/Kg dry 4/26/17SW-846 8270D1Dibenz(a,h)anthracene

2.4 0.20 5/1/17 21:06 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluoranthene

ND 0.20 5/1/17 21:06 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluorene

1.1 0.20 5/1/17 21:06 MJCmg/Kg dry 4/26/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.20 5/1/17 21:06 MJCmg/Kg dry 4/26/17SW-846 8270D12-Methylnaphthalene

ND 0.20 5/1/17 21:06 MJCmg/Kg dry 4/26/17SW-846 8270D1Naphthalene

1.1 0.20 5/1/17 21:06 MJCmg/Kg dry 4/26/17SW-846 8270D1Phenanthrene

2.5 0.20 5/1/17 21:06 MJCmg/Kg dry 4/26/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 65.5 5/1/17  21:0630-130

2-Fluorobiphenyl 62.1 5/1/17  21:0630-130

p-Terphenyl-d14 83.7 5/1/17  21:0630-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-05

Field Sample #:  SP-3 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  14:15

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

4.2 2.7 5/1/17 18:54 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Antimony

10 2.7 5/1/17 18:54 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Arsenic

100 2.7 5/1/17 18:54 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Barium

0.38 0.27 5/1/17 18:54 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Beryllium

0.91 0.27 5/1/17 18:54 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Cadmium

36 0.54 5/1/17 18:54 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Chromium

120 0.81 5/1/17 18:54 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Lead

0.14 0.028 4/27/17 12:50 TJKmg/Kg dry 4/27/17SW-846 7471B1Mercury

13 0.54 5/1/17 18:54 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Nickel

ND 5.4 5/1/17 18:54 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Selenium

ND 0.54 5/1/17 18:54 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Silver

ND 2.7 5/1/17 18:54 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Thallium

31 1.1 5/1/17 18:54 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Vanadium

190 1.1 5/1/17 18:54 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Zinc
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-05

Field Sample #:  SP-3 (0-1)

Sample Matrix:  Soil

Sampled:  4/25/2017  14:15

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 0.37 4/28/17 12:00 LLmg/Kg dry 4/27/17SW-846 7196A2 DL-03Hexavalent Chromium

150 4/26/17  7:55 LLmV 4/26/17SM2580 A1Oxidation/Reduction Potential

7.9 4/26/17  7:55 LLpH Units 4/26/17SW-846 9045C1pH @23.7°C

85.3 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-06

Field Sample #:  SP-3 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  14:20

[TOC_2]17D1129-06[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.23 5/2/17 17:13 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthene

ND 0.23 5/2/17 17:13 MJCmg/Kg dry 4/26/17SW-846 8270D1Acenaphthylene

ND 0.23 5/2/17 17:13 MJCmg/Kg dry 4/26/17SW-846 8270D1Anthracene

ND 0.23 5/2/17 17:13 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)anthracene

ND 0.23 5/2/17 17:13 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(a)pyrene

0.32 0.23 5/2/17 17:13 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(b)fluoranthene

ND 0.23 5/2/17 17:13 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(g,h,i)perylene

ND 0.23 5/2/17 17:13 MJCmg/Kg dry 4/26/17SW-846 8270D1Benzo(k)fluoranthene

ND 0.23 5/2/17 17:13 MJCmg/Kg dry 4/26/17SW-846 8270D1Chrysene

ND 0.23 5/2/17 17:13 MJCmg/Kg dry 4/26/17SW-846 8270D1Dibenz(a,h)anthracene

0.35 0.23 5/2/17 17:13 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluoranthene

ND 0.23 5/2/17 17:13 MJCmg/Kg dry 4/26/17SW-846 8270D1Fluorene

ND 0.23 5/2/17 17:13 MJCmg/Kg dry 4/26/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.23 5/2/17 17:13 MJCmg/Kg dry 4/26/17SW-846 8270D12-Methylnaphthalene

ND 0.23 5/2/17 17:13 MJCmg/Kg dry 4/26/17SW-846 8270D1Naphthalene

ND 0.23 5/2/17 17:13 MJCmg/Kg dry 4/26/17SW-846 8270D1Phenanthrene

0.28 0.23 5/2/17 17:13 MJCmg/Kg dry 4/26/17SW-846 8270D1Pyrene

Surrogates % Recovery Recovery Limits Flag/Qual

Nitrobenzene-d5 55.2 5/2/17  17:1330-130

2-Fluorobiphenyl 54.8 5/2/17  17:1330-130

p-Terphenyl-d14 56.3 5/2/17  17:1330-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-06

Field Sample #:  SP-3 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  14:20

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

14 3.3 5/1/17 18:59 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Antimony

22 3.3 5/1/17 18:59 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Arsenic

200 3.3 5/1/17 18:59 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Barium

0.63 0.33 5/1/17 18:59 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Beryllium

1.8 0.33 5/1/17 18:59 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Cadmium

88 0.65 5/1/17 18:59 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Chromium

540 0.98 5/1/17 18:59 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Lead

0.56 0.033 4/27/17 12:52 TJKmg/Kg dry 4/27/17SW-846 7471B1Mercury

14 0.65 5/1/17 18:59 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Nickel

ND 6.5 5/1/17 18:59 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Selenium

ND 0.65 5/1/17 18:59 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Silver

ND 3.3 5/1/17 18:59 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Thallium

21 1.3 5/1/17 18:59 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Vanadium

190 1.3 5/1/17 18:59 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Zinc
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-06

Field Sample #:  SP-3 (2-5)

Sample Matrix:  Soil

Sampled:  4/25/2017  14:20

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

ND 0.42 4/28/17 12:00 LLmg/Kg dry 4/27/17SW-846 7196A2 DL-03Hexavalent Chromium

170 4/26/17  7:55 LLmV 4/26/17SM2580 A1Oxidation/Reduction Potential

6.2 4/26/17  7:55 LLpH Units 4/26/17SW-846 9045C1pH @21.8°C

74.6 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-07

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  14:25

[TOC_2]17D1129-07[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.13 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Acetone

ND 0.0013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1tert-Amyl Methyl Ether (TAME)

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Benzene

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Bromobenzene

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Bromochloromethane

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Bromodichloromethane

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Bromoform

ND 0.013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Bromomethane

ND 0.052 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C12-Butanone (MEK)

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1n-Butylbenzene

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1sec-Butylbenzene

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1tert-Butylbenzene

ND 0.0013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1tert-Butyl Ethyl Ether (TBEE)

ND 0.0078 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Carbon Disulfide

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Carbon Tetrachloride

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Chlorobenzene

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Chlorodibromomethane

ND 0.013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Chloroethane

ND 0.0052 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Chloroform

ND 0.013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Chloromethane

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C12-Chlorotoluene

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C14-Chlorotoluene

ND 0.0052 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,2-Dibromo-3-chloropropane (DBCP)

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,2-Dibromoethane (EDB)

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Dibromomethane

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,2-Dichlorobenzene

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,3-Dichlorobenzene

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,4-Dichlorobenzene

ND 0.013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1 V-05Dichlorodifluoromethane (Freon 12)

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,1-Dichloroethane

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,2-Dichloroethane

ND 0.0052 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,1-Dichloroethylene

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1cis-1,2-Dichloroethylene

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1trans-1,2-Dichloroethylene

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,2-Dichloropropane

ND 0.0013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,3-Dichloropropane

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C12,2-Dichloropropane

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,1-Dichloropropene

ND 0.0013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1cis-1,3-Dichloropropene

ND 0.0013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1trans-1,3-Dichloropropene

ND 0.013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Diethyl Ether

ND 0.0013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Diisopropyl Ether (DIPE)

ND 0.26 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1 V-161,4-Dioxane

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Ethylbenzene
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Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-07

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  14:25

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Hexachlorobutadiene

ND 0.026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C12-Hexanone (MBK)

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Isopropylbenzene (Cumene)

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1p-Isopropyltoluene (p-Cymene)

ND 0.0052 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Methyl tert-Butyl Ether (MTBE)

ND 0.013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Methylene Chloride

ND 0.026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C14-Methyl-2-pentanone (MIBK)

ND 0.013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1 V-05Naphthalene

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1n-Propylbenzene

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Styrene

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,1,1,2-Tetrachloroethane

ND 0.0013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,1,2,2-Tetrachloroethane

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Tetrachloroethylene

ND 0.013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Tetrahydrofuran

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Toluene

ND 0.013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,2,3-Trichlorobenzene

ND 0.013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,2,4-Trichlorobenzene

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,1,1-Trichloroethane

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,1,2-Trichloroethane

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Trichloroethylene

ND 0.013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Trichlorofluoromethane (Freon 11)

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,2,3-Trichloropropane

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,2,4-Trimethylbenzene

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C11,3,5-Trimethylbenzene

ND 0.013 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1Vinyl Chloride

ND 0.0052 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1m+p Xylene

ND 0.0026 4/26/17 13:36 MFFmg/Kg dry 4/26/17SW-846 8260C1o-Xylene

Surrogates % Recovery Recovery Limits Flag/Qual

1,2-Dichloroethane-d4 108 4/26/17  13:3670-130

Toluene-d8 95.8 4/26/17  13:3670-130

4-Bromofluorobenzene 93.2 4/26/17  13:3670-130
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Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-07

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  14:25

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.21 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthene

ND 0.21 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Acenaphthylene

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Acetophenone

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1 L-04Aniline

ND 0.21 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Anthracene

0.32 0.21 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)anthracene

0.33 0.21 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(a)pyrene

0.38 0.21 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(b)fluoranthene

0.22 0.21 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(g,h,i)perylene

ND 0.21 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Benzo(k)fluoranthene

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Bis(2-chloroethoxy)methane

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Bis(2-chloroethyl)ether

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Bis(2-chloroisopropyl)ether

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Bis(2-Ethylhexyl)phthalate

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D14-Bromophenylphenylether

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Butylbenzylphthalate

ND 0.82 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D14-Chloroaniline

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D12-Chloronaphthalene

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D12-Chlorophenol

0.32 0.21 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Chrysene

ND 0.21 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Dibenz(a,h)anthracene

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Dibenzofuran

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Di-n-butylphthalate

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D11,2-Dichlorobenzene

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D11,3-Dichlorobenzene

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D11,4-Dichlorobenzene

ND 0.21 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D13,3-Dichlorobenzidine

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D12,4-Dichlorophenol

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Diethylphthalate

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D12,4-Dimethylphenol

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Dimethylphthalate

ND 0.82 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1 V-052,4-Dinitrophenol

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D12,4-Dinitrotoluene

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D12,6-Dinitrotoluene

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Di-n-octylphthalate

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D11,2-Diphenylhydrazine (as Azobenzene)

0.51 0.21 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluoranthene

ND 0.21 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Fluorene

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Hexachlorobenzene

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1 V-20Hexachlorobutadiene

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Hexachloroethane

0.23 0.21 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Isophorone

ND 0.21 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D12-Methylnaphthalene
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Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-07

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  14:25

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D12-Methylphenol

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D13/4-Methylphenol

ND 0.21 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Naphthalene

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Nitrobenzene

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D12-Nitrophenol

ND 0.82 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D14-Nitrophenol

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1 V-05Pentachlorophenol

0.25 0.21 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Phenanthrene

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Phenol

0.53 0.21 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D1Pyrene

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D11,2,4-Trichlorobenzene

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D12,4,5-Trichlorophenol

ND 0.42 5/1/17 20:30 BGLmg/Kg dry 4/27/17SW-846 8270D12,4,6-Trichlorophenol

Surrogates % Recovery Recovery Limits Flag/Qual

2-Fluorophenol 57.9 5/1/17  20:3030-130

Phenol-d6 59.7 5/1/17  20:3030-130

Nitrobenzene-d5 64.3 5/1/17  20:3030-130

2-Fluorobiphenyl 60.4 5/1/17  20:3030-130

2,4,6-Tribromophenol 69.8 5/1/17  20:3030-130

p-Terphenyl-d14 65.8 5/1/17  20:3030-130
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Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-07

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  14:25

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Sample Flags: O-32 Polychlorinated Biphenyls By GC/ECD

ND 0.12 4/30/17 18:24 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1016 [1]

ND 0.12 4/30/17 18:24 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1221 [1]

ND 0.12 4/30/17 18:24 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1232 [1]

ND 0.12 4/30/17 18:24 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1242 [1]

ND 0.12 4/30/17 18:24 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1248 [1]

ND 0.12 4/30/17 18:24 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1254 [1]

ND 0.12 4/30/17 18:24 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1260 [1]

ND 0.12 4/30/17 18:24 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1262 [1]

ND 0.12 4/30/17 18:24 KALmg/Kg dry 4/27/17SW-846 8082A5Aroclor-1268 [1]

Surrogates % Recovery Recovery Limits Flag/Qual

Decachlorobiphenyl [1] 95.5 4/30/17  18:2430-150

Decachlorobiphenyl [2] 97.2 4/30/17  18:2430-150

Tetrachloro-m-xylene [1] 101 4/30/17  18:2430-150

Tetrachloro-m-xylene [2] 104 4/30/17  18:2430-150
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-07

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  14:25

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Petroleum Hydrocarbons Analyses

110 51 5/2/17 15:23 PJGmg/Kg dry 4/27/17SW-846 8100 Modified5TPH (C9-C36)

Surrogates % Recovery Recovery Limits Flag/Qual

o-Terphenyl 51.1 5/2/17  15:2340-140

Page 32 of 67

Table of Contents



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-07

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  14:25

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

8.1 3.0 5/1/17 19:04 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Arsenic

29 3.0 5/1/17 19:04 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Barium

ND 0.30 5/1/17 19:04 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Cadmium

13 0.61 5/1/17 19:04 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Chromium

37 0.91 5/1/17 19:04 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Lead

0.12 0.030 4/27/17 12:53 TJKmg/Kg dry 4/27/17SW-846 7471B1Mercury

ND 6.1 5/1/17 19:04 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Selenium

ND 0.61 5/1/17 19:04 SHNmg/Kg dry 4/27/17SW-846 6010C-D1Silver
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Date Received:  4/25/2017

Work Order:   17D1129Sample Description:Project Location:  21 Caller St.

Sample ID:  17D1129-07

Field Sample #:  Disposal Characterization

Sample Matrix:  Soil

Sampled:  4/25/2017  14:25

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

Absent 4/27/17 15:20 DCFpresent/absent 4/27/17SW-846 10301Ignitability

7.2 4/26/17  8:45 LLpH Units 4/26/17SW-846 9045C1pH @21.9°C

ND 4.0 4/28/17  8:35 LLmg/Kg 4/27/17SW-846 90141Reactive Cyanide

ND 20 4/28/17  8:20 LLmg/Kg 4/27/17SW-846 9030A1Reactive Sulfide

16 2.0 5/2/17 10:15 ECµmhos/cm 5/2/17SM21-22 2510B 

Modified

1Specific conductance

80.9 4/28/17  7:44 MRL% Wt 4/27/17SM 2540G1% Solids
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Sample Extraction Data

Prep Method: % Solids-SM 2540G

Lab Number [Field ID] Batch Date

B175514 04/27/1717D1129-01 [SP-1 (0-1)]

B175514 04/27/1717D1129-02 [SP-1 (2-5)]

B175514 04/27/1717D1129-03 [SP-2 (0-1)]

B175514 04/27/1717D1129-04 [SP-2 (2-5)]

B175514 04/27/1717D1129-05 [SP-3 (0-1)]

B175514 04/27/1717D1129-06 [SP-3 (2-5)]

B175514 04/27/1717D1129-07 [Disposal Characterization]

SM21-22 2510B Modified

Lab Number [Field ID] Batch DateInitial [g]

B175829 05/02/171.0017D1129-07 [Disposal Characterization]

SM2580 A

Lab Number [Field ID] Batch DateInitial [g]

B175351 04/26/1720.017D1129-01 [SP-1 (0-1)]

B175351 04/26/1720.017D1129-02 [SP-1 (2-5)]

B175351 04/26/1720.017D1129-03 [SP-2 (0-1)]

B175351 04/26/1720.017D1129-04 [SP-2 (2-5)]

B175351 04/26/1720.017D1129-05 [SP-3 (0-1)]

B175351 04/26/1720.017D1129-06 [SP-3 (2-5)]

SW-846 1030

Lab Number [Field ID] Batch DateInitial [g]

B175571 04/27/1750.017D1129-07 [Disposal Characterization]

Prep Method: SW-846 3050B-SW-846 6010C-D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175526 04/27/171.08 50.017D1129-01 [SP-1 (0-1)]

B175526 04/27/171.06 50.017D1129-02 [SP-1 (2-5)]

B175526 04/27/171.02 50.017D1129-03 [SP-2 (0-1)]

B175526 04/27/171.08 50.017D1129-05 [SP-3 (0-1)]

B175526 04/27/171.03 50.017D1129-06 [SP-3 (2-5)]

B175526 04/27/171.02 50.017D1129-07 [Disposal Characterization]

Prep Method: SW-846 3050B-SW-846 6010C-D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175646 04/28/171.05 50.017D1129-04 [SP-2 (2-5)]

SW-846 7196A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175501 04/27/172.53 10017D1129-01 [SP-1 (0-1)]

[TOC_1]Sample Preparation Information[TOC]
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Sample Extraction Data

SW-846 7196A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175501 04/27/172.53 10017D1129-02 [SP-1 (2-5)]

B175501 04/27/172.57 10017D1129-03 [SP-2 (0-1)]

B175501 04/27/172.54 10017D1129-04 [SP-2 (2-5)]

B175501 04/27/172.56 10017D1129-05 [SP-3 (0-1)]

B175501 04/27/172.56 10017D1129-06 [SP-3 (2-5)]

Prep Method: SW-846 7471-SW-846 7471B

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175482 04/27/170.604 50.017D1129-01 [SP-1 (0-1)]

B175482 04/27/170.593 50.017D1129-02 [SP-1 (2-5)]

B175482 04/27/170.598 50.017D1129-03 [SP-2 (0-1)]

B175482 04/27/170.623 50.017D1129-05 [SP-3 (0-1)]

B175482 04/27/170.607 50.017D1129-06 [SP-3 (2-5)]

B175482 04/27/170.616 50.017D1129-07 [Disposal Characterization]

Prep Method: SW-846 7471-SW-846 7471B

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175747 05/01/170.611 50.017D1129-04 [SP-2 (2-5)]

Prep Method: SW-846 3546-SW-846 8082A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175466 04/27/1710.0 10.017D1129-07 [Disposal Characterization]

Prep Method: SW-846 3546-SW-846 8100 Modified

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175469 04/27/1730.0 1.0017D1129-07 [Disposal Characterization]

Prep Method: SW-846 5035-SW-846 8260C

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175403 04/26/174.77 10.017D1129-07 [Disposal Characterization]

Prep Method: SW-846 3546-SW-846 8270D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175339 04/26/1730.0 1.0017D1129-01 [SP-1 (0-1)]

B175339 04/26/1730.0 1.0017D1129-02 [SP-1 (2-5)]

B175339 04/26/1730.0 1.0017D1129-03 [SP-2 (0-1)]

B175339 04/26/1730.0 1.0017D1129-04 [SP-2 (2-5)]

B175339 04/26/1730.0 1.0017D1129-05 [SP-3 (0-1)]

B175339 04/26/1730.0 1.0017D1129-06 [SP-3 (2-5)]
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Sample Extraction Data

Prep Method: SW-846 3546-SW-846 8270D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175467 04/27/1730.0 1.0017D1129-07 [Disposal Characterization]

SW-846 9014

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175566 04/27/1725.2 25017D1129-07 [Disposal Characterization]

SW-846 9030A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B175577 04/27/1725.2 25017D1129-07 [Disposal Characterization]

SW-846 9045C

Lab Number [Field ID] Batch DateInitial [g]

B175358 04/26/1720.017D1129-01 [SP-1 (0-1)]

B175358 04/26/1720.017D1129-02 [SP-1 (2-5)]

B175358 04/26/1720.017D1129-03 [SP-2 (0-1)]

B175358 04/26/1720.017D1129-04 [SP-2 (2-5)]

B175358 04/26/1720.017D1129-05 [SP-3 (0-1)]

B175358 04/26/1720.017D1129-06 [SP-3 (2-5)]

SW-846 9045C

Lab Number [Field ID] Batch DateInitial [g]

B175376 04/26/1720.017D1129-07 [Disposal Characterization]
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

[TOC_2]Volatile Organic Compounds by GC/MS[TOC]

Batch B175403 - SW-846 5035
[TOC_3]B175403[TOC]

Blank (B175403-BLK1) Prepared & Analyzed: 04/26/17 

Acetone mg/Kg wet0.10ND

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010ND

Benzene mg/Kg wet0.0020ND

Bromobenzene mg/Kg wet0.0020ND

Bromochloromethane mg/Kg wet0.0020ND

Bromodichloromethane mg/Kg wet0.0020ND

Bromoform mg/Kg wet0.0020ND

Bromomethane mg/Kg wet0.010ND

2-Butanone (MEK) mg/Kg wet0.040ND

n-Butylbenzene mg/Kg wet0.0020ND

sec-Butylbenzene mg/Kg wet0.0020ND

tert-Butylbenzene mg/Kg wet0.0020ND

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010ND

Carbon Disulfide mg/Kg wet0.0060ND

Carbon Tetrachloride mg/Kg wet0.0020ND

Chlorobenzene mg/Kg wet0.0020ND

Chlorodibromomethane mg/Kg wet0.0010ND

Chloroethane mg/Kg wet0.010ND

Chloroform mg/Kg wet0.0040ND

Chloromethane mg/Kg wet0.010ND

2-Chlorotoluene mg/Kg wet0.0020ND

4-Chlorotoluene mg/Kg wet0.0020ND

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0020ND

1,2-Dibromoethane (EDB) mg/Kg wet0.0010ND

Dibromomethane mg/Kg wet0.0020ND

1,2-Dichlorobenzene mg/Kg wet0.0020ND

1,3-Dichlorobenzene mg/Kg wet0.0020ND

1,4-Dichlorobenzene mg/Kg wet0.0020ND

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.010 V-05ND

1,1-Dichloroethane mg/Kg wet0.0020ND

1,2-Dichloroethane mg/Kg wet0.0020ND

1,1-Dichloroethylene mg/Kg wet0.0040ND

cis-1,2-Dichloroethylene mg/Kg wet0.0020ND

trans-1,2-Dichloroethylene mg/Kg wet0.0020ND

1,2-Dichloropropane mg/Kg wet0.0020ND

1,3-Dichloropropane mg/Kg wet0.0010ND

2,2-Dichloropropane mg/Kg wet0.0020ND

1,1-Dichloropropene mg/Kg wet0.0020ND

cis-1,3-Dichloropropene mg/Kg wet0.0010ND

trans-1,3-Dichloropropene mg/Kg wet0.0010ND

Diethyl Ether mg/Kg wet0.010ND

Diisopropyl Ether (DIPE) mg/Kg wet0.0010ND

1,4-Dioxane mg/Kg wet0.10 V-16ND

Ethylbenzene mg/Kg wet0.0020ND

Hexachlorobutadiene mg/Kg wet0.0020ND

2-Hexanone (MBK) mg/Kg wet0.020ND

Isopropylbenzene (Cumene) mg/Kg wet0.0020ND

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020ND

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040ND

Methylene Chloride mg/Kg wet0.010ND

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020ND

Naphthalene mg/Kg wet0.0040 V-05ND

[TOC_1]QC Data[TOC]
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175403 - SW-846 5035

Blank (B175403-BLK1) Prepared & Analyzed: 04/26/17 

n-Propylbenzene mg/Kg wet0.0020ND

Styrene mg/Kg wet0.0020ND

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020ND

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010ND

Tetrachloroethylene mg/Kg wet0.0020ND

Tetrahydrofuran mg/Kg wet0.010ND

Toluene mg/Kg wet0.0020ND

1,2,3-Trichlorobenzene mg/Kg wet0.0020ND

1,2,4-Trichlorobenzene mg/Kg wet0.0020ND

1,1,1-Trichloroethane mg/Kg wet0.0020ND

1,1,2-Trichloroethane mg/Kg wet0.0020ND

Trichloroethylene mg/Kg wet0.0020ND

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010ND

1,2,3-Trichloropropane mg/Kg wet0.0020ND

1,2,4-Trimethylbenzene mg/Kg wet0.0020ND

1,3,5-Trimethylbenzene mg/Kg wet0.0020ND

Vinyl Chloride mg/Kg wet0.010ND

m+p Xylene mg/Kg wet0.0040ND

o-Xylene mg/Kg wet0.0020ND

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1070.0537

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 98.50.0492

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 94.40.0472

LCS (B175403-BS1) Prepared & Analyzed: 04/26/17 

Acetone mg/Kg wet0.10 0.200 40-16077.4 �0.155

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010 0.0200 70-13091.60.0183

Benzene mg/Kg wet0.0020 0.0200 70-1301010.0202

Bromobenzene mg/Kg wet0.0020 0.0200 70-1301090.0218

Bromochloromethane mg/Kg wet0.0020 0.0200 70-1301180.0236

Bromodichloromethane mg/Kg wet0.0020 0.0200 70-1301140.0229

Bromoform mg/Kg wet0.0020 0.0200 70-1301230.0246

Bromomethane mg/Kg wet0.010 0.0200 L-1440-16068.0 �0.0136

2-Butanone (MEK) mg/Kg wet0.040 0.200 40-16083.7 �0.167

n-Butylbenzene mg/Kg wet0.0020 0.0200 70-1301210.0242

sec-Butylbenzene mg/Kg wet0.0020 0.0200 70-1301160.0231

tert-Butylbenzene mg/Kg wet0.0020 0.0200 70-1301120.0223

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010 0.0200 70-13091.20.0182

Carbon Disulfide mg/Kg wet0.0060 0.0200 70-1301160.0232

Carbon Tetrachloride mg/Kg wet0.0020 0.0200 70-1301170.0234

Chlorobenzene mg/Kg wet0.0020 0.0200 70-1301070.0214

Chlorodibromomethane mg/Kg wet0.0010 0.0200 70-1301170.0235

Chloroethane mg/Kg wet0.010 0.0200 70-13083.30.0167

Chloroform mg/Kg wet0.0040 0.0200 70-1301090.0218

Chloromethane mg/Kg wet0.010 0.0200 L-1440-16066.0 �0.0132

2-Chlorotoluene mg/Kg wet0.0020 0.0200 70-1301090.0218

4-Chlorotoluene mg/Kg wet0.0020 0.0200 70-1301100.0221

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0020 0.0200 70-13096.10.0192

1,2-Dibromoethane (EDB) mg/Kg wet0.0010 0.0200 70-1301030.0207

Dibromomethane mg/Kg wet0.0020 0.0200 70-1301100.0221

1,2-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301180.0235

1,3-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301180.0236

1,4-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301140.0229
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175403 - SW-846 5035

LCS (B175403-BS1) Prepared & Analyzed: 04/26/17 

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.010 0.0200 L-14, V-0540-16049.9 �0.00998

1,1-Dichloroethane mg/Kg wet0.0020 0.0200 70-1301110.0222

1,2-Dichloroethane mg/Kg wet0.0020 0.0200 70-1301180.0237

1,1-Dichloroethylene mg/Kg wet0.0040 0.0200 70-1301080.0215

cis-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 70-1301080.0217

trans-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 70-1301040.0207

1,2-Dichloropropane mg/Kg wet0.0020 0.0200 70-1301030.0206

1,3-Dichloropropane mg/Kg wet0.0010 0.0200 70-1301050.0210

2,2-Dichloropropane mg/Kg wet0.0020 0.0200 70-1301040.0209

1,1-Dichloropropene mg/Kg wet0.0020 0.0200 70-1301060.0212

cis-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 70-13095.50.0191

trans-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 70-1301000.0200

Diethyl Ether mg/Kg wet0.010 0.0200 70-13090.20.0180

Diisopropyl Ether (DIPE) mg/Kg wet0.0010 0.0200 70-13099.20.0198

1,4-Dioxane mg/Kg wet0.10 0.200 V-1640-16097.9 �0.196

Ethylbenzene mg/Kg wet0.0020 0.0200 70-1301110.0222

Hexachlorobutadiene mg/Kg wet0.0020 0.0200 L-0770-130138 *0.0275

2-Hexanone (MBK) mg/Kg wet0.020 0.200 40-16086.4 �0.173

Isopropylbenzene (Cumene) mg/Kg wet0.0020 0.0200 70-1301190.0238

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020 0.0200 70-1301180.0236

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040 0.0200 70-13094.20.0188

Methylene Chloride mg/Kg wet0.010 0.0200 70-1301090.0218

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020 0.200 40-16099.8 �0.200

Naphthalene mg/Kg wet0.0040 0.0200 V-0570-13083.00.0166

n-Propylbenzene mg/Kg wet0.0020 0.0200 70-1301130.0226

Styrene mg/Kg wet0.0020 0.0200 70-1301070.0214

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020 0.0200 70-1301030.0206

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010 0.0200 70-1301080.0215

Tetrachloroethylene mg/Kg wet0.0020 0.0200 70-1301260.0253

Tetrahydrofuran mg/Kg wet0.010 0.0200 70-13093.60.0187

Toluene mg/Kg wet0.0020 0.0200 70-1301030.0206

1,2,3-Trichlorobenzene mg/Kg wet0.0020 0.0200 70-13097.00.0194

1,2,4-Trichlorobenzene mg/Kg wet0.0020 0.0200 70-13095.30.0191

1,1,1-Trichloroethane mg/Kg wet0.0020 0.0200 70-1301130.0226

1,1,2-Trichloroethane mg/Kg wet0.0020 0.0200 70-1301070.0215

Trichloroethylene mg/Kg wet0.0020 0.0200 70-1301100.0220

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010 0.0200 70-13098.50.0197

1,2,3-Trichloropropane mg/Kg wet0.0020 0.0200 70-1301070.0213

1,2,4-Trimethylbenzene mg/Kg wet0.0020 0.0200 70-1301080.0217

1,3,5-Trimethylbenzene mg/Kg wet0.0020 0.0200 70-1301140.0228

Vinyl Chloride mg/Kg wet0.010 0.0200 70-13073.50.0147

m+p Xylene mg/Kg wet0.0040 0.0400 70-1301100.0440

o-Xylene mg/Kg wet0.0020 0.0200 70-1301040.0209

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1040.0521

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 96.30.0481

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 98.40.0492
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175403 - SW-846 5035

LCS Dup (B175403-BSD1) Prepared & Analyzed: 04/26/17 

Acetone mg/Kg wet0.10 0.200 2040-16078.8 1.78 �0.158

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010 0.0200 2070-13092.1 0.5440.0184

Benzene mg/Kg wet0.0020 0.0200 2070-13099.9 1.190.0200

Bromobenzene mg/Kg wet0.0020 0.0200 2070-130102 6.150.0205

Bromochloromethane mg/Kg wet0.0020 0.0200 2070-130118 0.08490.0236

Bromodichloromethane mg/Kg wet0.0020 0.0200 2070-130117 2.590.0235

Bromoform mg/Kg wet0.0020 0.0200 2070-130112 9.520.0224

Bromomethane mg/Kg wet0.010 0.0200 2040-16072.6 6.54 �0.0145

2-Butanone (MEK) mg/Kg wet0.040 0.200 2040-16085.5 2.14 �0.171

n-Butylbenzene mg/Kg wet0.0020 0.0200 2070-130114 6.120.0228

sec-Butylbenzene mg/Kg wet0.0020 0.0200 2070-130111 4.330.0221

tert-Butylbenzene mg/Kg wet0.0020 0.0200 2070-130105 5.800.0211

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010 0.0200 2070-13093.0 1.950.0186

Carbon Disulfide mg/Kg wet0.0060 0.0200 2070-130115 0.7780.0231

Carbon Tetrachloride mg/Kg wet0.0020 0.0200 2070-130115 1.990.0229

Chlorobenzene mg/Kg wet0.0020 0.0200 2070-130105 1.510.0211

Chlorodibromomethane mg/Kg wet0.0010 0.0200 2070-130116 1.460.0231

Chloroethane mg/Kg wet0.010 0.0200 2070-13077.9 6.700.0156

Chloroform mg/Kg wet0.0040 0.0200 2070-130108 0.6440.0217

Chloromethane mg/Kg wet0.010 0.0200 20 L-1440-16064.7 1.99 �0.0129

2-Chlorotoluene mg/Kg wet0.0020 0.0200 2070-130110 0.4570.0219

4-Chlorotoluene mg/Kg wet0.0020 0.0200 2070-130108 1.830.0217

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0020 0.0200 2070-13096.2 0.1040.0192

1,2-Dibromoethane (EDB) mg/Kg wet0.0010 0.0200 2070-130106 2.110.0211

Dibromomethane mg/Kg wet0.0020 0.0200 2070-130114 3.560.0229

1,2-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130109 7.950.0217

1,3-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130114 3.800.0227

1,4-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130106 7.250.0213

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.010 0.0200 20 L-14, V-0540-16050.8 1.79 �0.0102

1,1-Dichloroethane mg/Kg wet0.0020 0.0200 2070-130111 0.08990.0223

1,2-Dichloroethane mg/Kg wet0.0020 0.0200 2070-130122 2.920.0244

1,1-Dichloroethylene mg/Kg wet0.0040 0.0200 2070-130107 0.4650.0214

cis-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 2070-130105 3.280.0210

trans-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 2070-130105 1.440.0210

1,2-Dichloropropane mg/Kg wet0.0020 0.0200 2070-130107 4.090.0214

1,3-Dichloropropane mg/Kg wet0.0010 0.0200 2070-130106 0.9500.0212

2,2-Dichloropropane mg/Kg wet0.0020 0.0200 2070-130104 0.3840.0208

1,1-Dichloropropene mg/Kg wet0.0020 0.0200 2070-130108 2.060.0216

cis-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 2070-13098.5 3.090.0197

trans-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 2070-13098.5 1.710.0197

Diethyl Ether mg/Kg wet0.010 0.0200 2070-13086.5 4.190.0173

Diisopropyl Ether (DIPE) mg/Kg wet0.0010 0.0200 2070-13099.4 0.2010.0199

1,4-Dioxane mg/Kg wet0.10 0.200 20 V-1640-160114 14.8 �0.227

Ethylbenzene mg/Kg wet0.0020 0.0200 2070-130110 1.080.0220

Hexachlorobutadiene mg/Kg wet0.0020 0.0200 2070-130127 8.080.0254

2-Hexanone (MBK) mg/Kg wet0.020 0.200 2040-16086.3 0.127 �0.173

Isopropylbenzene (Cumene) mg/Kg wet0.0020 0.0200 2070-130117 1.610.0234

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020 0.0200 2070-130111 5.750.0223

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040 0.0200 2070-13095.2 1.060.0190

Methylene Chloride mg/Kg wet0.010 0.0200 2070-130106 2.230.0213

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020 0.200 2040-16099.8 0.0601 �0.200

Naphthalene mg/Kg wet0.0040 0.0200 20 V-0570-13079.2 4.690.0158
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175403 - SW-846 5035

LCS Dup (B175403-BSD1) Prepared & Analyzed: 04/26/17 

n-Propylbenzene mg/Kg wet0.0020 0.0200 2070-130108 4.420.0217

Styrene mg/Kg wet0.0020 0.0200 2070-130103 4.000.0206

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020 0.0200 2070-130106 2.870.0212

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010 0.0200 2070-130105 2.820.0209

Tetrachloroethylene mg/Kg wet0.0020 0.0200 2070-130125 0.8740.0251

Tetrahydrofuran mg/Kg wet0.010 0.0200 2070-130103 9.560.0206

Toluene mg/Kg wet0.0020 0.0200 2070-130105 1.440.0209

1,2,3-Trichlorobenzene mg/Kg wet0.0020 0.0200 2070-13093.0 4.210.0186

1,2,4-Trichlorobenzene mg/Kg wet0.0020 0.0200 2070-13092.0 3.520.0184

1,1,1-Trichloroethane mg/Kg wet0.0020 0.0200 2070-130110 3.050.0220

1,1,2-Trichloroethane mg/Kg wet0.0020 0.0200 2070-130107 0.1860.0214

Trichloroethylene mg/Kg wet0.0020 0.0200 2070-130113 2.330.0225

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010 0.0200 2070-13097.3 1.230.0195

1,2,3-Trichloropropane mg/Kg wet0.0020 0.0200 2070-13091.1 15.70.0182

1,2,4-Trimethylbenzene mg/Kg wet0.0020 0.0200 2070-130104 4.720.0207

1,3,5-Trimethylbenzene mg/Kg wet0.0020 0.0200 2070-130112 1.770.0224

Vinyl Chloride mg/Kg wet0.010 0.0200 2070-13071.5 2.760.0143

m+p Xylene mg/Kg wet0.0040 0.0400 2070-130107 3.040.0427

o-Xylene mg/Kg wet0.0020 0.0200 2070-130107 1.990.0213

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1040.0518

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 1010.0503

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 96.50.0482
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

[TOC_2]Semivolatile Organic Compounds by GC/MS[TOC]

Batch B175339 - SW-846 3546
[TOC_3]B175339[TOC]

Blank (B175339-BLK1) Prepared: 04/26/17  Analyzed: 04/27/17 

Acenaphthene mg/Kg wet0.17ND

Acenaphthylene mg/Kg wet0.17ND

Anthracene mg/Kg wet0.17ND

Benzo(a)anthracene mg/Kg wet0.17ND

Benzo(a)pyrene mg/Kg wet0.17ND

Benzo(b)fluoranthene mg/Kg wet0.17ND

Benzo(g,h,i)perylene mg/Kg wet0.17 V-20ND

Benzo(k)fluoranthene mg/Kg wet0.17ND

Chrysene mg/Kg wet0.17ND

Dibenz(a,h)anthracene mg/Kg wet0.17 V-20ND

Fluoranthene mg/Kg wet0.17ND

Fluorene mg/Kg wet0.17ND

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 V-20ND

2-Methylnaphthalene mg/Kg wet0.17ND

Naphthalene mg/Kg wet0.17ND

Phenanthrene mg/Kg wet0.17ND

Pyrene mg/Kg wet0.17ND

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 91.33.04

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 95.43.18

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 1083.61

LCS (B175339-BS1) Prepared: 04/26/17  Analyzed: 04/27/17 

Acenaphthene mg/Kg wet0.17 1.67 40-14076.71.28

Acenaphthylene mg/Kg wet0.17 1.67 40-14073.01.22

Anthracene mg/Kg wet0.17 1.67 40-14082.21.37

Benzo(a)anthracene mg/Kg wet0.17 1.67 40-14085.71.43

Benzo(a)pyrene mg/Kg wet0.17 1.67 40-14085.11.42

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 40-14083.41.39

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 V-2040-1401031.72

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 40-14086.81.45

Chrysene mg/Kg wet0.17 1.67 40-14083.91.40

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 V-2040-1401081.80

Fluoranthene mg/Kg wet0.17 1.67 40-14087.51.46

Fluorene mg/Kg wet0.17 1.67 40-14079.51.32

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 V-2040-1401101.83

2-Methylnaphthalene mg/Kg wet0.17 1.67 40-14077.51.29

Naphthalene mg/Kg wet0.17 1.67 40-14070.41.17

Phenanthrene mg/Kg wet0.17 1.67 40-14082.51.37

Pyrene mg/Kg wet0.17 1.67 40-14085.71.43

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 82.02.73

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 86.32.88

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 1013.35
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175339 - SW-846 3546

LCS Dup (B175339-BSD1) Prepared: 04/26/17  Analyzed: 04/27/17 

Acenaphthene mg/Kg wet0.17 1.67 3040-14072.7 5.351.21

Acenaphthylene mg/Kg wet0.17 1.67 3040-14070.3 3.771.17

Anthracene mg/Kg wet0.17 1.67 3040-14079.1 3.891.32

Benzo(a)anthracene mg/Kg wet0.17 1.67 3040-14081.2 5.421.35

Benzo(a)pyrene mg/Kg wet0.17 1.67 3040-14082.2 3.421.37

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 3040-14078.0 6.721.30

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 30 V-2040-140102 1.681.70

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 3040-14080.6 7.331.34

Chrysene mg/Kg wet0.17 1.67 3040-14078.7 6.321.31

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 30 V-2040-140105 2.271.76

Fluoranthene mg/Kg wet0.17 1.67 3040-14084.2 3.891.40

Fluorene mg/Kg wet0.17 1.67 3040-14074.2 6.791.24

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 30 V-2040-140104 5.541.73

2-Methylnaphthalene mg/Kg wet0.17 1.67 3040-14077.2 0.3361.29

Naphthalene mg/Kg wet0.17 1.67 3040-14068.5 2.681.14

Phenanthrene mg/Kg wet0.17 1.67 3040-14078.1 5.381.30

Pyrene mg/Kg wet0.17 1.67 3040-14078.0 9.381.30

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 77.92.60

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 79.02.63

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 90.03.00

Batch B175467 - SW-846 3546
[TOC_3]B175467[TOC]

Blank (B175467-BLK1) Prepared: 04/27/17  Analyzed: 05/01/17 

Acenaphthene mg/Kg wet0.17ND

Acenaphthylene mg/Kg wet0.17ND

Acetophenone mg/Kg wet0.34ND

Aniline mg/Kg wet0.34 L-04ND

Anthracene mg/Kg wet0.17ND

Benzo(a)anthracene mg/Kg wet0.17ND

Benzo(a)pyrene mg/Kg wet0.17ND

Benzo(b)fluoranthene mg/Kg wet0.17ND

Benzo(g,h,i)perylene mg/Kg wet0.17ND

Benzo(k)fluoranthene mg/Kg wet0.17ND

Bis(2-chloroethoxy)methane mg/Kg wet0.34ND

Bis(2-chloroethyl)ether mg/Kg wet0.34ND

Bis(2-chloroisopropyl)ether mg/Kg wet0.34ND

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34ND

4-Bromophenylphenylether mg/Kg wet0.34ND

Butylbenzylphthalate mg/Kg wet0.34ND

4-Chloroaniline mg/Kg wet0.66ND

2-Chloronaphthalene mg/Kg wet0.34ND

2-Chlorophenol mg/Kg wet0.34ND

Chrysene mg/Kg wet0.17ND

Dibenz(a,h)anthracene mg/Kg wet0.17ND

Dibenzofuran mg/Kg wet0.34ND

Di-n-butylphthalate mg/Kg wet0.34ND

1,2-Dichlorobenzene mg/Kg wet0.34ND

1,3-Dichlorobenzene mg/Kg wet0.34ND

1,4-Dichlorobenzene mg/Kg wet0.34ND

3,3-Dichlorobenzidine mg/Kg wet0.17ND

2,4-Dichlorophenol mg/Kg wet0.34ND

Diethylphthalate mg/Kg wet0.34ND
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175467 - SW-846 3546

Blank (B175467-BLK1) Prepared: 04/27/17  Analyzed: 05/01/17 

2,4-Dimethylphenol mg/Kg wet0.34ND

Dimethylphthalate mg/Kg wet0.34ND

2,4-Dinitrophenol mg/Kg wet0.66 V-05ND

2,4-Dinitrotoluene mg/Kg wet0.34ND

2,6-Dinitrotoluene mg/Kg wet0.34ND

Di-n-octylphthalate mg/Kg wet0.34ND

1,2-Diphenylhydrazine (as Azobenzene) mg/Kg wet0.34ND

Fluoranthene mg/Kg wet0.17ND

Fluorene mg/Kg wet0.17ND

Hexachlorobenzene mg/Kg wet0.34ND

Hexachlorobutadiene mg/Kg wet0.34 V-20ND

Hexachloroethane mg/Kg wet0.34ND

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17ND

Isophorone mg/Kg wet0.34ND

2-Methylnaphthalene mg/Kg wet0.17ND

2-Methylphenol mg/Kg wet0.34ND

3/4-Methylphenol mg/Kg wet0.34ND

Naphthalene mg/Kg wet0.17ND

Nitrobenzene mg/Kg wet0.34ND

2-Nitrophenol mg/Kg wet0.34ND

4-Nitrophenol mg/Kg wet0.66ND

Pentachlorophenol mg/Kg wet0.34 V-05ND

Phenanthrene mg/Kg wet0.17ND

Phenol mg/Kg wet0.34ND

Pyrene mg/Kg wet0.17ND

1,2,4-Trichlorobenzene mg/Kg wet0.34ND

2,4,5-Trichlorophenol mg/Kg wet0.34ND

2,4,6-Trichlorophenol mg/Kg wet0.34ND

mg/Kg wet 6.73 30-130Surrogate: 2-Fluorophenol 59.44.00

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 61.34.09

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 64.12.14

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 67.12.24

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 83.05.53

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 79.72.66

LCS (B175467-BS1) Prepared: 04/27/17  Analyzed: 05/01/17 

Acenaphthene mg/Kg wet0.17 1.67 40-14058.10.968

Acenaphthylene mg/Kg wet0.17 1.67 40-14056.70.945

Acetophenone mg/Kg wet0.34 1.67 40-14062.71.04

Aniline mg/Kg wet0.34 1.67 L-0440-14037.8 *0.629

Anthracene mg/Kg wet0.17 1.67 40-14061.11.02

Benzo(a)anthracene mg/Kg wet0.17 1.67 40-14064.91.08

Benzo(a)pyrene mg/Kg wet0.17 1.67 40-14066.51.11

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 40-14063.61.06

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 40-14061.81.03

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 40-14062.51.04

Bis(2-chloroethoxy)methane mg/Kg wet0.34 1.67 40-14057.30.955

Bis(2-chloroethyl)ether mg/Kg wet0.34 1.67 40-14055.30.921

Bis(2-chloroisopropyl)ether mg/Kg wet0.34 1.67 40-14061.51.02

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34 1.67 40-14061.81.03

4-Bromophenylphenylether mg/Kg wet0.34 1.67 40-14071.31.19

Butylbenzylphthalate mg/Kg wet0.34 1.67 40-14064.71.08
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175467 - SW-846 3546

LCS (B175467-BS1) Prepared: 04/27/17  Analyzed: 05/01/17 

4-Chloroaniline mg/Kg wet0.66 1.67 15-14040.8 �0.680

2-Chloronaphthalene mg/Kg wet0.34 1.67 40-14057.30.954

2-Chlorophenol mg/Kg wet0.34 1.67 30-13059.10.985

Chrysene mg/Kg wet0.17 1.67 40-14058.00.967

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 40-14065.11.08

Dibenzofuran mg/Kg wet0.34 1.67 40-14067.11.12

Di-n-butylphthalate mg/Kg wet0.34 1.67 40-14059.20.987

1,2-Dichlorobenzene mg/Kg wet0.34 1.67 40-14056.60.944

1,3-Dichlorobenzene mg/Kg wet0.34 1.67 40-14055.10.918

1,4-Dichlorobenzene mg/Kg wet0.34 1.67 40-14056.20.937

3,3-Dichlorobenzidine mg/Kg wet0.17 1.67 40-14050.60.844

2,4-Dichlorophenol mg/Kg wet0.34 1.67 30-13068.71.15

Diethylphthalate mg/Kg wet0.34 1.67 40-14065.91.10

2,4-Dimethylphenol mg/Kg wet0.34 1.67 30-13061.41.02

Dimethylphthalate mg/Kg wet0.34 1.67 40-14067.81.13

2,4-Dinitrophenol mg/Kg wet0.66 1.67 V-0515-14036.7 �0.612

2,4-Dinitrotoluene mg/Kg wet0.34 1.67 40-14068.81.15

2,6-Dinitrotoluene mg/Kg wet0.34 1.67 40-14070.81.18

Di-n-octylphthalate mg/Kg wet0.34 1.67 40-14060.21.00

1,2-Diphenylhydrazine (as Azobenzene) mg/Kg wet0.34 1.67 40-14060.71.01

Fluoranthene mg/Kg wet0.17 1.67 40-14061.61.03

Fluorene mg/Kg wet0.17 1.67 40-14062.51.04

Hexachlorobenzene mg/Kg wet0.34 1.67 40-14071.91.20

Hexachlorobutadiene mg/Kg wet0.34 1.67 V-2040-14080.91.35

Hexachloroethane mg/Kg wet0.34 1.67 40-14059.00.983

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 40-14065.51.09

Isophorone mg/Kg wet0.34 1.67 40-14061.71.03

2-Methylnaphthalene mg/Kg wet0.17 1.67 40-14068.11.14

2-Methylphenol mg/Kg wet0.34 1.67 30-13058.40.974

3/4-Methylphenol mg/Kg wet0.34 1.67 30-13061.31.02

Naphthalene mg/Kg wet0.17 1.67 40-14060.61.01

Nitrobenzene mg/Kg wet0.34 1.67 40-14062.81.05

2-Nitrophenol mg/Kg wet0.34 1.67 30-13060.01.00

4-Nitrophenol mg/Kg wet0.66 1.67 15-14072.6 �1.21

Pentachlorophenol mg/Kg wet0.34 1.67 V-0530-13038.30.639

Phenanthrene mg/Kg wet0.17 1.67 40-14061.61.03

Phenol mg/Kg wet0.34 1.67 15-14061.2 �1.02

Pyrene mg/Kg wet0.17 1.67 40-14065.71.09

1,2,4-Trichlorobenzene mg/Kg wet0.34 1.67 40-14065.61.09

2,4,5-Trichlorophenol mg/Kg wet0.34 1.67 30-13071.01.18

2,4,6-Trichlorophenol mg/Kg wet0.34 1.67 30-13066.01.10

mg/Kg wet 6.73 30-130Surrogate: 2-Fluorophenol 62.34.19

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 66.34.42

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 68.62.29

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 72.92.43

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 83.95.60

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 76.02.53
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175467 - SW-846 3546

LCS Dup (B175467-BSD1) Prepared: 04/27/17  Analyzed: 05/01/17 

Acenaphthene mg/Kg wet0.17 1.67 3040-14057.5 1.070.958

Acenaphthylene mg/Kg wet0.17 1.67 3040-14057.0 0.5280.950

Acetophenone mg/Kg wet0.34 1.67 3040-14062.9 0.4141.05

Aniline mg/Kg wet0.34 1.67 30 L-0440-14039.3 3.95*0.655

Anthracene mg/Kg wet0.17 1.67 3040-14063.0 3.031.05

Benzo(a)anthracene mg/Kg wet0.17 1.67 3040-14066.6 2.461.11

Benzo(a)pyrene mg/Kg wet0.17 1.67 3040-14067.3 1.291.12

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 3040-14065.0 2.241.08

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 3040-14063.2 2.271.05

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 3040-14064.6 3.301.08

Bis(2-chloroethoxy)methane mg/Kg wet0.34 1.67 3040-14058.8 2.650.980

Bis(2-chloroethyl)ether mg/Kg wet0.34 1.67 3040-14054.1 2.230.901

Bis(2-chloroisopropyl)ether mg/Kg wet0.34 1.67 3040-14062.2 1.161.04

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34 1.67 3040-14062.0 0.3551.03

4-Bromophenylphenylether mg/Kg wet0.34 1.67 3040-14072.1 1.141.20

Butylbenzylphthalate mg/Kg wet0.34 1.67 3040-14064.0 1.031.07

4-Chloroaniline mg/Kg wet0.66 1.67 3015-14041.3 1.36 �0.689

2-Chloronaphthalene mg/Kg wet0.34 1.67 3040-14057.1 0.3150.951

2-Chlorophenol mg/Kg wet0.34 1.67 3030-13058.9 0.3730.981

Chrysene mg/Kg wet0.17 1.67 3040-14058.3 0.5160.972

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 3040-14065.5 0.5821.09

Dibenzofuran mg/Kg wet0.34 1.67 3040-14066.9 0.2691.12

Di-n-butylphthalate mg/Kg wet0.34 1.67 3040-14060.9 2.861.02

1,2-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14058.3 2.920.972

1,3-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14056.4 2.260.939

1,4-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14056.4 0.2130.939

3,3-Dichlorobenzidine mg/Kg wet0.17 1.67 3040-14052.8 4.210.880

2,4-Dichlorophenol mg/Kg wet0.34 1.67 3030-13067.9 1.261.13

Diethylphthalate mg/Kg wet0.34 1.67 3040-14066.1 0.3031.10

2,4-Dimethylphenol mg/Kg wet0.34 1.67 3030-13061.0 0.6541.02

Dimethylphthalate mg/Kg wet0.34 1.67 3040-14068.6 1.231.14

2,4-Dinitrophenol mg/Kg wet0.66 1.67 30 V-0515-14036.1 1.59 �0.602

2,4-Dinitrotoluene mg/Kg wet0.34 1.67 3040-14067.9 1.431.13

2,6-Dinitrotoluene mg/Kg wet0.34 1.67 3040-14071.3 0.8161.19

Di-n-octylphthalate mg/Kg wet0.34 1.67 3040-14062.6 3.871.04

1,2-Diphenylhydrazine (as Azobenzene) mg/Kg wet0.34 1.67 3040-14061.4 1.111.02

Fluoranthene mg/Kg wet0.17 1.67 3040-14064.5 4.631.08

Fluorene mg/Kg wet0.17 1.67 3040-14062.8 0.5421.05

Hexachlorobenzene mg/Kg wet0.34 1.67 3040-14073.0 1.491.22

Hexachlorobutadiene mg/Kg wet0.34 1.67 30 V-2040-14080.3 0.6951.34

Hexachloroethane mg/Kg wet0.34 1.67 3040-14060.3 2.151.00

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 3040-14066.2 1.091.10

Isophorone mg/Kg wet0.34 1.67 3040-14062.0 0.4201.03

2-Methylnaphthalene mg/Kg wet0.17 1.67 3040-14066.5 2.381.11

2-Methylphenol mg/Kg wet0.34 1.67 3030-13057.0 2.460.950

3/4-Methylphenol mg/Kg wet0.34 1.67 3030-13061.5 0.4561.03

Naphthalene mg/Kg wet0.17 1.67 3040-14060.6 0.09901.01

Nitrobenzene mg/Kg wet0.34 1.67 3040-14063.0 0.2861.05

2-Nitrophenol mg/Kg wet0.34 1.67 3030-13060.9 1.491.02

4-Nitrophenol mg/Kg wet0.66 1.67 3015-14075.5 3.94 �1.26

Pentachlorophenol mg/Kg wet0.34 1.67 30 V-0530-13036.8 4.040.614

Phenanthrene mg/Kg wet0.17 1.67 3040-14062.5 1.511.04
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B175467 - SW-846 3546

LCS Dup (B175467-BSD1) Prepared: 04/27/17  Analyzed: 05/01/17 

Phenol mg/Kg wet0.34 1.67 3015-14059.5 2.82 �0.991

Pyrene mg/Kg wet0.17 1.67 3040-14068.5 4.261.14

1,2,4-Trichlorobenzene mg/Kg wet0.34 1.67 3040-14066.8 1.841.11

2,4,5-Trichlorophenol mg/Kg wet0.34 1.67 3030-13076.2 7.121.27

2,4,6-Trichlorophenol mg/Kg wet0.34 1.67 3030-13066.2 0.2421.10

mg/Kg wet 6.73 30-130Surrogate: 2-Fluorophenol 61.34.13

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 65.24.35

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 68.02.27

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 76.22.54

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 82.25.48

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 77.82.59
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Polychlorinated Biphenyls By GC/ECD - Quality Control

QUALITY CONTROL

[TOC_2]Polychlorinated Biphenyls By GC/ECD[TOC]

Batch B175466 - SW-846 3546
[TOC_3]B175466[TOC]

Blank (B175466-BLK1) Prepared: 04/27/17  Analyzed: 04/30/17 

Aroclor-1016 mg/Kg wet0.020ND

Aroclor-1016 [2C] mg/Kg wet0.020ND

Aroclor-1221 mg/Kg wet0.020ND

Aroclor-1221 [2C] mg/Kg wet0.020ND

Aroclor-1232 mg/Kg wet0.020ND

Aroclor-1232 [2C] mg/Kg wet0.020ND

Aroclor-1242 mg/Kg wet0.020ND

Aroclor-1242 [2C] mg/Kg wet0.020ND

Aroclor-1248 mg/Kg wet0.020ND

Aroclor-1248 [2C] mg/Kg wet0.020ND

Aroclor-1254 mg/Kg wet0.020ND

Aroclor-1254 [2C] mg/Kg wet0.020ND

Aroclor-1260 mg/Kg wet0.020ND

Aroclor-1260 [2C] mg/Kg wet0.020ND

Aroclor-1262 mg/Kg wet0.020ND

Aroclor-1262 [2C] mg/Kg wet0.020ND

Aroclor-1268 mg/Kg wet0.020ND

Aroclor-1268 [2C] mg/Kg wet0.020ND

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 98.10.196

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 94.40.189

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 96.40.193

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 90.10.180

LCS (B175466-BS1) Prepared: 04/27/17  Analyzed: 04/30/17 

Aroclor-1016 mg/Kg wet0.020 0.200 40-1401000.20

Aroclor-1016 [2C] mg/Kg wet0.020 0.200 40-1401030.21

Aroclor-1260 mg/Kg wet0.020 0.200 40-14089.80.18

Aroclor-1260 [2C] mg/Kg wet0.020 0.200 40-14096.70.19

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 98.30.197

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 94.70.189

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 99.90.200

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 93.40.187

LCS Dup (B175466-BSD1) Prepared: 04/27/17  Analyzed: 04/30/17 

Aroclor-1016 mg/Kg wet0.020 0.200 3040-140102 1.170.20

Aroclor-1016 [2C] mg/Kg wet0.020 0.200 3040-140104 1.110.21

Aroclor-1260 mg/Kg wet0.020 0.200 3040-14091.2 1.570.18

Aroclor-1260 [2C] mg/Kg wet0.020 0.200 3040-14098.5 1.920.20

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 99.50.199

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 96.00.192

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 1000.201

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 94.30.189
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Petroleum Hydrocarbons Analyses - Quality Control

QUALITY CONTROL

[TOC_2]Petroleum Hydrocarbons Analyses[TOC]

Batch B175469 - SW-846 3546
[TOC_3]B175469[TOC]

Blank (B175469-BLK1) Prepared: 04/27/17  Analyzed: 04/28/17 

TPH (C9-C36) mg/Kg wet8.3ND

mg/Kg wet 3.33 40-140Surrogate: o-Terphenyl 92.03.07

LCS (B175469-BS1) Prepared: 04/27/17  Analyzed: 04/28/17 

TPH (C9-C36) mg/Kg wet8.3 33.3 40-14085.628.5

mg/Kg wet 3.33 40-140Surrogate: o-Terphenyl 91.33.04

LCS Dup (B175469-BSD1) Prepared: 04/27/17  Analyzed: 04/28/17 

TPH (C9-C36) mg/Kg wet8.3 33.3 3040-14088.8 3.6629.6

mg/Kg wet 3.33 40-140Surrogate: o-Terphenyl 94.63.15
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals Analyses (Total) - Quality Control

QUALITY CONTROL

[TOC_2]Metals Analyses (Total)[TOC]

Batch B175482 - SW-846 7471
[TOC_3]B175482[TOC]

Blank (B175482-BLK1) Prepared & Analyzed: 04/27/17 

Mercury mg/Kg wet0.025ND

LCS (B175482-BS1) Prepared & Analyzed: 04/27/17 

Mercury mg/Kg wet1.9 9.36 73.7-126.31019.48

LCS Dup (B175482-BSD1) Prepared & Analyzed: 04/27/17 

Mercury mg/Kg wet1.9 9.36 3073.7-126.3107 5.209.99

Batch B175526 - SW-846 3050B
[TOC_3]B175526[TOC]

Blank (B175526-BLK1) Prepared: 04/27/17  Analyzed: 05/01/17 

Antimony mg/Kg wet2.5ND

Arsenic mg/Kg wet2.5ND

Barium mg/Kg wet2.5ND

Beryllium mg/Kg wet0.25ND

Cadmium mg/Kg wet0.25ND

Chromium mg/Kg wet0.50ND

Lead mg/Kg wet0.75ND

Nickel mg/Kg wet0.50ND

Selenium mg/Kg wet5.0ND

Silver mg/Kg wet0.50ND

Thallium mg/Kg wet2.5ND

Vanadium mg/Kg wet1.0ND

Zinc mg/Kg wet1.0ND

LCS (B175526-BS1) Prepared: 04/27/17  Analyzed: 05/01/17 

Antimony mg/Kg wet5.0 88.2 0-210.3142125

Arsenic mg/Kg wet5.0 57.0 77.8-122.195.054.1

Barium mg/Kg wet5.0 110 82-117.485.894.3

Beryllium mg/Kg wet0.50 67.5 82.3-117.710872.6

Cadmium mg/Kg wet0.50 77.8 81.9-118.296.875.3

Chromium mg/Kg wet1.0 65.0 78.7-120.691.159.2

Lead mg/Kg wet1.5 85.6 82.4-117.888.876.0

Nickel mg/Kg wet1.0 61.3 82.2-117.894.257.8

Selenium mg/Kg wet10 78.9 77.1-122.395.275.1

Silver mg/Kg wet1.0 54.2 74.3-125.494.451.2

Thallium mg/Kg wet5.0 178 78.2-121.696.9172

Vanadium mg/Kg wet2.0 56.3 64.8-135.286.348.6

Zinc mg/Kg wet2.0 198 79.7-120.891.9182

LCS Dup (B175526-BSD1) Prepared: 04/27/17  Analyzed: 05/01/17 

Antimony mg/Kg wet4.9 88.2 300-210.3162 13.3143

Arsenic mg/Kg wet4.9 57.0 3077.8-122.193.7 1.3753.4

Barium mg/Kg wet4.9 110 3082-117.491.4 6.40101

Beryllium mg/Kg wet0.49 67.5 3082.3-117.7113 5.2176.5

Cadmium mg/Kg wet0.49 77.8 3081.9-118.294.2 2.7673.3

Chromium mg/Kg wet0.98 65.0 3078.7-120.692.1 1.1559.9

Lead mg/Kg wet1.5 85.6 3082.4-117.887.5 1.4774.9

Nickel mg/Kg wet0.98 61.3 3082.2-117.893.2 1.1557.1

Selenium mg/Kg wet9.8 78.9 3077.1-122.394.4 0.81874.5

Silver mg/Kg wet0.98 54.2 3074.3-125.494.4 0.010951.2

Thallium mg/Kg wet4.9 178 3078.2-121.696.1 0.835171

Vanadium mg/Kg wet2.0 56.3 3064.8-135.290.7 5.0351.1

Zinc mg/Kg wet2.0 198 3079.7-120.889.6 2.49177
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals Analyses (Total) - Quality Control

QUALITY CONTROL

Batch B175526 - SW-846 3050B

MRL Check (B175526-MRL1) Prepared: 04/27/17  Analyzed: 05/01/17 

Lead mg/Kg wet0.74 0.741 80-12093.60.693

Batch B175646 - SW-846 3050B
[TOC_3]B175646[TOC]

Blank (B175646-BLK1) Prepared: 04/28/17  Analyzed: 05/02/17 

Antimony mg/Kg wet2.5ND

Arsenic mg/Kg wet2.5ND

Barium mg/Kg wet2.5ND

Beryllium mg/Kg wet0.25ND

Cadmium mg/Kg wet0.25ND

Chromium mg/Kg wet0.50ND

Lead mg/Kg wet0.75ND

Nickel mg/Kg wet0.50ND

Selenium mg/Kg wet5.0ND

Silver mg/Kg wet0.50ND

Thallium mg/Kg wet2.5ND

Vanadium mg/Kg wet1.0ND

Zinc mg/Kg wet1.0ND

LCS (B175646-BS1) Prepared: 04/28/17  Analyzed: 05/02/17 

Antimony mg/Kg wet5.1 88.2 0-210.389.278.6

Arsenic mg/Kg wet5.1 57.0 77.8-122.196.254.8

Barium mg/Kg wet5.1 110 82-117.496.7106

Beryllium mg/Kg wet0.51 67.5 82.3-117.799.967.4

Cadmium mg/Kg wet0.51 77.8 81.9-118.293.372.6

Chromium mg/Kg wet1.0 65.0 78.7-120.692.159.9

Lead mg/Kg wet1.5 85.6 82.4-117.888.175.4

Nickel mg/Kg wet1.0 61.3 82.2-117.893.057.0

Selenium mg/Kg wet10 78.9 77.1-122.397.777.1

Silver mg/Kg wet1.0 54.2 74.3-125.493.850.8

Thallium mg/Kg wet5.1 178 78.2-121.698.7176

Vanadium mg/Kg wet2.0 56.3 64.8-135.294.853.4

Zinc mg/Kg wet2.0 198 79.7-120.894.0186

LCS Dup (B175646-BSD1) Prepared: 04/28/17  Analyzed: 05/02/17 

Antimony mg/Kg wet4.8 88.2 300-210.381.0 9.6071.4

Arsenic mg/Kg wet4.8 57.0 3077.8-122.191.5 5.0352.1

Barium mg/Kg wet4.8 110 3082-117.486.5 11.195.2

Beryllium mg/Kg wet0.48 67.5 3082.3-117.793.9 6.1963.4

Cadmium mg/Kg wet0.48 77.8 3081.9-118.288.2 5.6068.7

Chromium mg/Kg wet0.97 65.0 3078.7-120.686.2 6.6256.1

Lead mg/Kg wet1.5 85.6 3082.4-117.886.7 1.6674.2

Nickel mg/Kg wet0.97 61.3 3082.2-117.887.1 6.6053.4

Selenium mg/Kg wet9.7 78.9 3077.1-122.393.6 4.3373.8

Silver mg/Kg wet0.97 54.2 3074.3-125.487.6 6.7847.5

Thallium mg/Kg wet4.8 178 3078.2-121.693.3 5.59166

Vanadium mg/Kg wet1.9 56.3 3064.8-135.288.3 7.0549.7

Zinc mg/Kg wet1.9 198 3079.7-120.888.2 6.35175
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals Analyses (Total) - Quality Control

QUALITY CONTROL

Batch B175646 - SW-846 3050B

MRL Check (B175646-MRL1) Prepared: 04/28/17  Analyzed: 05/02/17 

Lead mg/Kg wet0.75 0.753 80-1201180.890

Batch B175747 - SW-846 7471
[TOC_3]B175747[TOC]

Blank (B175747-BLK1) Prepared: 05/01/17  Analyzed: 05/02/17 

Mercury mg/Kg wet0.025ND

LCS (B175747-BS1) Prepared: 05/01/17  Analyzed: 05/02/17 

Mercury mg/Kg wet1.9 9.36 73.7-126.31039.64

LCS Dup (B175747-BSD1) Prepared: 05/01/17  Analyzed: 05/02/17 

Mercury mg/Kg wet1.9 9.36 3073.7-126.384.3 19.97.89
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total) - Quality Control

QUALITY CONTROL

[TOC_2]Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)[TOC]

Batch B175351 - SM2580 A
[TOC_3]B175351[TOC]

Duplicate (B175351-DUP2) Prepared & Analyzed: 04/26/17 Source: 17D1129-05

Oxidation/Reduction Potential mV 24.62.72145 149

Batch B175358 - SW-846 9045C
[TOC_3]B175358[TOC]

LCS (B175358-BS1) Prepared & Analyzed: 04/26/17 

pH pH Units 6.00 98.5-1101016.05

LCS (B175358-BS2) Prepared & Analyzed: 04/26/17 

pH pH Units 6.00 98.5-11099.25.95

Duplicate (B175358-DUP2) Prepared & Analyzed: 04/26/17 Source: 17D1129-05

pH pH Units 53.867.6 7.9

Batch B175376 - SW-846 9045C
[TOC_3]B175376[TOC]

LCS (B175376-BS1) Prepared & Analyzed: 04/26/17 

pH pH Units 6.00 98.5-1101016.05

Duplicate (B175376-DUP1) Prepared & Analyzed: 04/26/17 Source: 17D1129-07

pH pH Units 53.557.5 7.2

Batch B175501 - SW-846 7196A
[TOC_3]B175501[TOC]

Blank (B175501-BLK1) Prepared: 04/27/17  Analyzed: 04/28/17 

Hexavalent Chromium mg/Kg wet0.16ND

LCS (B175501-BS1) Prepared: 04/27/17  Analyzed: 04/28/17 

Hexavalent Chromium mg/Kg wet1.8 64.0 80-12087.556

LCS Dup (B175501-BSD1) Prepared: 04/27/17  Analyzed: 04/28/17 

Hexavalent Chromium mg/Kg wet1.8 63.9 2080-12091.6 4.2758

Batch B175566 - SW-846 9014
[TOC_3]B175566[TOC]

Blank (B175566-BLK1) Prepared: 04/27/17  Analyzed: 04/28/17 

Reactive Cyanide mg/Kg0.40ND

LCS (B175566-BS1) Prepared: 04/27/17  Analyzed: 04/28/17 

Reactive Cyanide mg/Kg0.40 10.0 85.9-11090.49.0
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total) - Quality Control

QUALITY CONTROL

Batch B175577 - SW-846 9030A
[TOC_3]B175577[TOC]

Blank (B175577-BLK1) Prepared: 04/27/17  Analyzed: 04/28/17 

Reactive Sulfide mg/Kg2.0ND

LCS (B175577-BS1) Prepared: 04/27/17  Analyzed: 04/28/17 

Reactive Sulfide mg/Kg2.0 14.8 64.5-12086.513

Batch B175829 - SM21-22 2510B Modified
[TOC_3]B175829[TOC]

Blank (B175829-BLK1) Prepared & Analyzed: 05/02/17 

Specific conductance µmhos/cm2.0ND

LCS (B175829-BS2) Prepared & Analyzed: 05/02/17 

Specific conductance µmhos/cm2.0 234 89.2-11097.0230

Duplicate (B175829-DUP1) Prepared & Analyzed: 05/02/17 Source: 17D1129-07

Specific conductance µmhos/cm2.0 15.210.314 16
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IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS

SW-846 8082A

Lab Sample ID: Date(s) AnalyzedB175466-BS1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

Instrument ID (2):

04/30/2017 04/30/2017

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

Aroclor-1016 1 0.000 0.000 0.000 0.20

0.210.0000.0000.0002 4.9

Aroclor-1260 1 0.000 0.000 0.000 0.18

0.190.0000.0000.0002 5.4

[TOC_1]Dual Column RPD Report[TOC]
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IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS Dup

SW-846 8082A

Lab Sample ID: Date(s) AnalyzedB175466-BSD1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

Instrument ID (2):

04/30/2017 04/30/2017

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

Aroclor-1016 1 0.000 0.000 0.000 0.20

0.210.0000.0000.0002 4.9

Aroclor-1260 1 0.000 0.000 0.000 0.18

0.200.0000.0000.0002 10.5
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FLAG/QUALIFIER SUMMARY

* QC result is outside of established limits.

� Wide recovery limits established for difficult compound.

� Wide RPD limits established for difficult compound.

# Data exceeded client recommended or regulatory level 

Percent recoveries and relative percent differences (RPDs) are determined by the software using values in the 

calculation which have not been rounded.

No results have been blank subtracted unless specified in the case narrative section.

RL Reporting Limit

DL Method Detection Limit

MCL Maximum Contaminant Level

ND Not Detected

Elevated reporting limit due to matrix.DL-03

Laboratory fortified blank/laboratory control sample recovery and duplicate recovery are outside of control limits.  

Reported value for this compound is likely to be biased on the low side.

L-04

Either laboratory fortified blank/laboratory control sample or duplicate recovery is outside of control limits, but the 

other is within limits. RPD between the two LFB/LCS results is within method specified criteria.

L-07

Compound classified by MA CAM as difficult with acceptable recoveries of  40-160%.  Recovery does not meet 

70-130% criteria but does meet difficult compound criteria.

L-14

A dilution was performed as part of the standard analytical procedure.O-32

Continuing calibration did not meet method specifications and was biased on the low side for this compound.  

Increased uncertainty is associated with the reported value which is likely to be biased on the low side.

V-05

Response factor is less than method specified minimum acceptable value.  Reduced precision and accuracy may be 

associated with reported result.

V-16

Continuing calibration did not meet method specifications and was biased on the high side.  Data validation is not 

affected since sample result was "not detected" for this compound.

V-20

Elevated method reporting limit due to intense color of sampleW-06

[TOC_1]Flag/Qualifier Summary[TOC]
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CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 1030 in Soil

NY,NH,CT,NC,ME,VAIgnitability

SW-846 6010C-D in Soil

CT,NH,NY,ME,VA,NCAntimony

CT,NH,NY,ME,VA,NCArsenic

CT,NH,NY,ME,VA,NCBarium

CT,NH,NY,ME,VA,NCBeryllium

CT,NH,NY,ME,VA,NCCadmium

CT,NH,NY,ME,VA,NCChromium

CT,NH,NY,AIHA,ME,VA,NCLead

CT,NH,NY,ME,VA,NCNickel

CT,NH,NY,ME,VA,NCSelenium

CT,NH,NY,ME,VA,NCSilver

CT,NH,NY,ME,VA,NCThallium

CT,NH,NY,ME,VA,NCVanadium

CT,NH,NY,ME,VA,NCZinc

SW-846 7196A in Soil

NY,CT,NH,NC,ME,VAHexavalent Chromium

SW-846 7471B in Soil

CT,NH,NY,NC,ME,VAMercury

SW-846 8082A in Soil

CT,NH,NY,NC,ME,VAAroclor-1016

CT,NH,NY,NC,ME,VAAroclor-1016 [2C]

CT,NH,NY,NC,ME,VAAroclor-1221

CT,NH,NY,NC,ME,VAAroclor-1221 [2C]

CT,NH,NY,NC,ME,VAAroclor-1232

CT,NH,NY,NC,ME,VAAroclor-1232 [2C]

CT,NH,NY,NC,ME,VAAroclor-1242

CT,NH,NY,NC,ME,VAAroclor-1242 [2C]

CT,NH,NY,NC,ME,VAAroclor-1248

CT,NH,NY,NC,ME,VAAroclor-1248 [2C]

CT,NH,NY,NC,ME,VAAroclor-1254

CT,NH,NY,NC,ME,VAAroclor-1254 [2C]

CT,NH,NY,NC,ME,VAAroclor-1260

CT,NH,NY,NC,ME,VAAroclor-1260 [2C]

NH,NY,NC,ME,VAAroclor-1262

NH,NY,NC,ME,VAAroclor-1262 [2C]

NH,NY,NC,ME,VAAroclor-1268

NH,NY,NC,ME,VAAroclor-1268 [2C]

SW-846 8260C in Soil

CT,NH,NY,MEAcetone

CT,NH,NY,MEBenzene

NH,NY,MEBromobenzene

NH,NY,MEBromochloromethane

CT,NH,NY,MEBromodichloromethane

CT,NH,NY,MEBromoform

[TOC_1]Certifications[TOC]
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CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8260C in Soil

CT,NH,NY,MEBromomethane

CT,NH,NY,ME2-Butanone (MEK)

CT,NH,NY,MEn-Butylbenzene

CT,NH,NY,MEsec-Butylbenzene

CT,NH,NY,MEtert-Butylbenzene

CT,NH,NY,MECarbon Disulfide

CT,NH,NY,MECarbon Tetrachloride

CT,NH,NY,MEChlorobenzene

CT,NH,NY,MEChlorodibromomethane

CT,NH,NY,MEChloroethane

CT,NH,NY,MEChloroform

CT,NH,NY,MEChloromethane

CT,NH,NY,ME2-Chlorotoluene

CT,NH,NY,ME4-Chlorotoluene

NH,NY,MEDibromomethane

CT,NH,NY,ME1,2-Dichlorobenzene

CT,NH,NY,ME1,3-Dichlorobenzene

CT,NH,NY,ME1,4-Dichlorobenzene

NY,MEDichlorodifluoromethane (Freon 12)

CT,NH,NY,ME1,1-Dichloroethane

CT,NH,NY,ME1,2-Dichloroethane

CT,NH,NY,ME1,1-Dichloroethylene

CT,NH,NY,MEcis-1,2-Dichloroethylene

CT,NH,NY,MEtrans-1,2-Dichloroethylene

CT,NH,NY,ME1,2-Dichloropropane

NH,NY,ME1,3-Dichloropropane

NH,NY,ME2,2-Dichloropropane

NH,NY,ME1,1-Dichloropropene

CT,NH,NY,MEcis-1,3-Dichloropropene

CT,NH,NY,MEtrans-1,3-Dichloropropene

NY1,4-Dioxane

CT,NH,NY,MEEthylbenzene

NH,NY,MEHexachlorobutadiene

CT,NH,NY,ME2-Hexanone (MBK)

CT,NH,NY,MEIsopropylbenzene (Cumene)

NH,NYp-Isopropyltoluene (p-Cymene)

NH,NYMethyl tert-Butyl Ether (MTBE)

CT,NH,NY,MEMethylene Chloride

CT,NH,NY4-Methyl-2-pentanone (MIBK)

NH,NY,MENaphthalene

NH,NYn-Propylbenzene

CT,NH,NY,MEStyrene

CT,NH,NY,ME1,1,1,2-Tetrachloroethane

CT,NH,NY,ME1,1,2,2-Tetrachloroethane

CT,NH,NY,METetrachloroethylene

CT,NH,NY,METoluene

NY1,2,3-Trichlorobenzene
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CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8260C in Soil

NH,NY,ME1,2,4-Trichlorobenzene

CT,NH,NY,ME1,1,1-Trichloroethane

CT,NH,NY,ME1,1,2-Trichloroethane

CT,NH,NY,METrichloroethylene

CT,NH,NY,METrichlorofluoromethane (Freon 11)

NH,NY,ME1,2,3-Trichloropropane

CT,NH,NY,ME1,2,4-Trimethylbenzene

CT,NH,NY,ME1,3,5-Trimethylbenzene

CT,NH,NY,MEVinyl Chloride

CT,NH,NY,MEm+p Xylene

CT,NH,NY,MEo-Xylene

SW-846 8270D in Soil

CT,NY,NH,ME,NC,VAAcenaphthene

CT,NY,NHAcenaphthene

CT,NY,NH,ME,NC,VAAcenaphthylene

CT,NY,NHAcenaphthylene

NY,NHAcetophenone

NY,NHAniline

CT,NY,NHAnthracene

CT,NY,NH,ME,NC,VAAnthracene

CT,NY,NHBenzo(a)anthracene

CT,NY,NH,ME,NC,VABenzo(a)anthracene

CT,NY,NH,ME,NC,VABenzo(a)pyrene

CT,NY,NHBenzo(a)pyrene

CT,NY,NH,ME,NC,VABenzo(b)fluoranthene

CT,NY,NHBenzo(b)fluoranthene

CT,NY,NHBenzo(g,h,i)perylene

CT,NY,NH,ME,NC,VABenzo(g,h,i)perylene

CT,NY,NHBenzo(k)fluoranthene

CT,NY,NH,ME,NC,VABenzo(k)fluoranthene

CT,NY,NHBis(2-chloroethoxy)methane

CT,NY,NHBis(2-chloroethyl)ether

CT,NY,NHBis(2-chloroisopropyl)ether

CT,NY,NHBis(2-Ethylhexyl)phthalate

CT,NY,NH4-Bromophenylphenylether

CT,NY,NHButylbenzylphthalate

CT,NY,NH4-Chloroaniline

CT,NY,NH2-Chloronaphthalene

CT,NY,NH2-Chlorophenol

CT,NY,NHChrysene

CT,NY,NH,ME,NC,VAChrysene

CT,NY,NHDibenz(a,h)anthracene

CT,NY,NH,ME,NC,VADibenz(a,h)anthracene

CT,NY,NHDibenzofuran

CT,NY,NHDi-n-butylphthalate

NY,NH1,2-Dichlorobenzene
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CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8270D in Soil

NY,NH1,3-Dichlorobenzene

NY,NH1,4-Dichlorobenzene

CT,NY,NH3,3-Dichlorobenzidine

CT,NY,NH2,4-Dichlorophenol

CT,NY,NHDiethylphthalate

CT,NY,NH2,4-Dimethylphenol

CT,NY,NHDimethylphthalate

CT,NY,NH2,4-Dinitrophenol

CT,NY,NH2,4-Dinitrotoluene

CT,NY,NH2,6-Dinitrotoluene

CT,NY,NHDi-n-octylphthalate

NY,NH1,2-Diphenylhydrazine (as Azobenzene)

CT,NY,NHFluoranthene

CT,NY,NH,ME,NC,VAFluoranthene

CT,NY,NH,ME,NC,VAFluorene

NY,NHFluorene

CT,NY,NHHexachlorobenzene

CT,NY,NHHexachlorobutadiene

CT,NY,NHHexachloroethane

CT,NY,NHIndeno(1,2,3-cd)pyrene

CT,NY,NH,ME,NC,VAIndeno(1,2,3-cd)pyrene

CT,NY,NHIsophorone

CT,NY,NH2-Methylnaphthalene

CT,NY,NH,ME,NC,VA2-Methylnaphthalene

CT,NY,NH2-Methylphenol

CT,NY,NH3/4-Methylphenol

CT,NY,NH,ME,NC,VANaphthalene

CT,NY,NHNaphthalene

CT,NY,NHNitrobenzene

CT,NY,NH2-Nitrophenol

CT,NY,NH4-Nitrophenol

CT,NY,NHPentachlorophenol

CT,NY,NH,ME,NC,VAPhenanthrene

CT,NY,NHPhenanthrene

CT,NY,NHPhenol

CT,NY,NHPyrene

CT,NY,NH,ME,NC,VAPyrene

CT,NY,NH1,2,4-Trichlorobenzene

CT,NY,NH2,4,5-Trichlorophenol

CT,NY,NH2,4,6-Trichlorophenol
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The CON-TEST Environmental Laboratory operates under the following certifications and accreditations:

Code Description Number Expires

100033AIHA-LAP, LLC - ISO17025:2005AIHA 02/1/2018

M-MA100Massachusetts DEPMA 06/30/2017

PH-0567Connecticut Department of Publilc HealthCT 09/30/2017

10899 NELAPNew York State Department of HealthNY 04/1/2018

2516 NELAPNew Hampshire Environmental LabNH-S 02/5/2018

LAO00112Rhode Island Department of HealthRI 12/30/2017

652North Carolina Div. of Water QualityNC 12/31/2017

MA007 NELAPNew Jersey DEPNJ 06/30/2017

E871027 NELAPFlorida Department of HealthFL 06/30/2017

LL015036Vermont Department of Health Lead LaboratoryVT 07/30/2017

2011028State of MaineME 06/9/2017

460217Commonwealth of VirginiaVA 12/14/2017

2557 NELAPNew Hampshire Environmental LabNH-P 09/6/2017
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MADEP MCP Analytical Method Report Certification Form

Laboratory Name: Con-Test Analytical Laboratory Project #:

Project Location:

This Form provides certifications for the following data set: [list Laboratory Sample ID Number(s)]

17D1129

17D1129-01 thru 17D1129-07

8260 VOC  

CAM II A (X)

8151 Herbicides 

CAM V C ( )

8330 Explosives 

CAM VIII A ( )

6010 Metals  

CAM III A  (X)

7470/7471 Hg  

CAM IIIB  (X)

8270 SVOC 

CAM II B  (X)

8081 Pesticides 

CAM V B ( )

MassDEP VPH  

CAM IV A ( )

6020 Metals   

CAM III D ( )

9014 Total 

Cyanide/PAC 

CAM VI A ( )

8082 PCB   

CAM V A (X)

6860 Perchlorate 

CAM VIII B ( )

MassDEP EPH  

CAM IV A ( )

7010 Metals  

CAM III C  ( )

7196 Hex Cr   

CAM VI B (X)

MassDEP APH 

CAM IX A ( )

TO-15 VOC 

CAM IX B ( )

21 Caller St.

Matrices:  

RTN:

Soil

CAM Protocol (check all that below)

Affirmative response to Questions A throughF is required for �Presumptive Certainty� status 

ü  

A
Yes No¹

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?

ü  

B
Yes No¹

Were the analytical method(s) and all associated QC requirements specificed in the selected CAM 

protocol(s) followed?

ü  

C
Yes No¹

Were all required corrective actions and analytical response actions specified in the selected CAM 

protocol(s) implemented for all identified performance standard non-conformances?

ü  

D
Yes No¹

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 

Quality Assurance and Quality Control Guidlines for the Acquisition and Reporting of Analytical 

Data?

  

E a
Yes No¹

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).

  

E b
Yes No¹

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

ü  

F
Yes No¹

Were all applicable CAM protocol QC and performance standard non-conformances identified and 

evaluated in a laboratory narrative (including all No responses to Qestions A through E)?

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 

protocol(s)?
ü Yes  No¹

A response to questions G, H and I below is required for �Presumptive Certainty� status 

Were all QC perfomance standards specified in the CAM protocol(s) achieved?  Yes ü No¹H

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.

 ü

I
Yes No¹

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

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, accurate and complete. 

¹All Negative responses must be addressed in an attached Environmental Laboratory case narrative.

Signature:

Printed Name:

Position:

Date:

Project Manager

Lisa A. Worthington 05/03/17
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5 Centennial Drive, Peabody, MA 01960 (HQ) 

Tel: 978.532.1900 

 

Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL 
westonandsampson.com 

June 13, 2017 

Mr. Brendan Callahan 

Department of Community Development and Planning 

24 Lowell Street 

Peabody, Massachusetts 01960 

Re: Limited Subsurface Site Investigation 

 North River Corridor Riverwalk 

 24 Caller Street 

 Peabody, Massachusetts 

Dear Mr. Callahan: 

Weston & Sampson is pleased to submit this Limited Subsurface Site Investigation Letter Report for the portion of 

24 Caller Street located adjacent to the North River Canal in Peabody, Massachusetts.  Specifically, this 

assessment evaluated an approximate 10-foot wide strip of land abutting the south side of the North River in 

Peabody, Massachusetts (the Site). The assessment was performed as part of a multi-parcel limited assessment 

in support of the proposed Riverwalk project along the North River Corridor. Weston & Sampson performed the 

following tasks as part of the Limited Subsurface Site Investigation: 

 

▪ Site reconnaissance and review of previous investigations conducted at the Site; 

▪ Soil boring advancement; and,  

▪ Soil sampling and analysis.  

 

See attached Figures 1 and 2 for a Site Locus Map and a Site Plan (with soil sampling locations), respectively.  

 

SITE BACKGROUND 

In support of the City of Peabody’s (the City’s) desire to construct a Riverwalk along the North River Corridor, the 

City is evaluating potential property acquisition and/or easement takings at selected properties along the corridor. 

Specifically, the City is interested in purchasing the property located at 24 Caller Street (Parcel ID 086-142A). The 

property has a documented history of environmental releases and was regulated under the Massachusetts 

Contingency Plan (MCP). In 2000, 24 Caller Street [Release Tracking Number (RTN) 3-18180] was closed under 

the MCP with an Activity and Use Limitation (AUL) [i.e., an A-3 Response Action Outcome (RAO) and AUL].  

 

The AUL is located on the northwestern portion of the parcel and is approximately 15,000 square feet of the 42,776-

square feet total parcel area. The AUL restricts any activity including, but not limited to excavation, which is likely 

to disturb contaminated soil located at 1 to 8 feet below grade. Residential use and any other use at which a child’s 

presence is likely [i.e., an educational facility/school (with the exception of adult education), a daycare/nursery, a 

recreational facility (such as a park or athletic fields, etc.)] is also prohibited. The portion of the 24 Caller Street 

parcel that the City is interested in redeveloping into the Riverwalk is within the AUL area.  

 

No files are available on-line from Massachusetts Department of Environmental Protection (MassDEP) for RTN 3-

18180. A copy of the RAO Statement for the 24 Caller Street property (RTN 3-18180), dated August 4, 2000, was 

provided by the City. The RAO report is incomplete and did not include relevant data tables, appendices and/or 

referenced historical reports. A file review was therefore completed at the MassDEP for RTN 3-18180 on December 

8, 2016. Contaminants of concern include metals (lead / chromium / cadmium / arsenic), polycyclic aromatic 

hydrocarbons (PAHs) and volatile organic compounds (VOCs), and to a lesser extent polychlorinated biphenyls 

(PCBs). In addition, the site file for RTN 3-18180 indicated that a historic 'landfill' was identified in the northeast 

portion of parcel.  

 

Given that the property has continued to operate as a barrel reconditioner in the 17 years since regulatory closure 

and the data gaps from the previous RAO, a Limited Subsurface Site Investigation was conducted to evaluate the 
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quality of the surficial and near surficial soils.  The investigation was confined to the area of the proposed Riverwalk 

only. 

SUBSURFACE INVESTIGATION 

Weston & Sampson performed a subsurface investigation at the Site on February 15, 2017 and April 27, 2017. The 

investigation included the advancement of five (5) soil borings and analysis of eleven (11) soil samples.  

A detailed summary of the investigation is provided below. See Figure 2 for sampling locations. A summary of 

laboratory analytical results is provided in Table 1. 

Soil Boring Advancement  

On February 15, 2017, Weston & Sampson oversaw the advancement of five (5) soil borings (SB-1 through SB-5) 

at the Site. The borings were advanced by New England Geotech, LLC, of Jamestown, Rhode Island, to depths 

of 4.5 to 5 feet below ground surface (bgs) using direct-push methods. In the case of SB-1 and SB-2, a track-

mounted hydraulic drill rig was used to advance each boring, while an electric hammer was used to advance 

borings SB-3 through SB-5. Boring locations were selected by Weston & Sampson based on documented 

historical Site use and a review of previous Site investigations, and were spatially distributed to obtain a 

representative evaluation of the conditions of the proposed Riverwalk area.  

Soil Sampling and Analysis  

A Weston & Sampson geologist screened each soil boring at continuous depth intervals and logged soil 

descriptions using a modified Burmeister Soil Classification System. Each sample was field-screened for visual 

and olfactory evidence of impacts, as well as volatile organic compounds (VOCs) using a photoionization detector 

(PID) in accordance with the MassDEP jar headspace screening method. Field screening results are included in 

the soil boring logs Attachment A.  

Two (2) soil samples from each boring (one sample at the 0-1 foot or 0-2 foot interval, and one sample at the 2-

4.5 foot or 2-5 foot interval) were submitted to Con-Test Analytical Laboratory of East Longmeadow, 

Massachusetts (Con-Test) for analysis of MCP 14 metals (antimony, arsenic, barium, beryllium, cadmium, 

chromium, nickel, lead, mercury, selenium, silver, thallium, vanadium, and zinc) and PAHs. One sample, SB-3 (2-

4.5) was analyzed for VOCs due to a slightly elevated jar headspace screening concentration and olfactory 

evidence of petroleum impacts. Discrepancies in sampling intervals was due to boring refusal or the necessity to 

collect a sufficient volume of soil to support the analyses selected. 

Weston & Sampson also composited soil from all five (5) soil boring locations, and submitted the composite 

sample (Comp-1) for analysis of typical disposal characterization parameters. The disposal characterization was 

conducted in accordance with the Massachusetts Department of Environmental Protection (DEP) Policy # COMM-

97-001: Reuse and Disposal of Contaminated Soil in Massachusetts and included the following analyses: total 

petroleum hydrocarbons (TPH); Resource Conservation and Recovery Act (RCRA) 8 metals (arsenic, barium, 

cadmium, chromium, lead, mercury, selenium, and silver); semi-volatile organic compounds (SVOCs); 

polychlorinated biphenyls (PCBs); pH; ignitability; specific conductivity; and reactivity. The sample was later 

analyzed for Toxicity Characteristic Leaching Procedure (TCLP) arsenic, chromium, and lead analysis due to the 

concentration of those metal analytes were above the theoretical RCRA “Rule of 20.”  

On April 27, 2017, Weston & Sampson returned to the Site to collect a sample at 0-1 feet bgs from the location of 

sample SB-2. The sample was analyzed for hexavalent chromium, due to the high concentrations of total chromium 

that were detected in the original surficial soil sample collected at that location on February 15, 2017.  
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SUBSURFACE INVESTIGATION RESULTS 

In general, the following shallow geologic conditions were encountered during the subsurface soil investigation 

program: 

Fill Material:   Light brown to dark brown fine to coarse sand matrix containing variable amounts of coal 

fragments, ash, brick, concrete, suspected lime, and metal. Note the borings were not advanced 

deeper than five (5) feet below ground surface. 

Bedrock was not encountered during the investigation. 

Field Screening Results  

As shown in the attached boring logs, PID field screening of soil samples collected from soil borings SB-1, SB-2, 

SB-4, and SB-5 did not identify detectable VOCs. The PID field screening of the soil sample collected from SB-3 

from 2-5 feet bgs showed VOCs at a headspace concentration of 4.8 parts per million by volume (ppmv). Soil 

boring logs are included in Attachment A. 

Soil Analytical Results  

As shown in Table 1, analysis of soil samples identified concentrations of metals and benzo(a)pyrene above 

applicable MCP Method 1 S-1/GW-2 and S-1/GW-3 standards. The following is a summary of the exceedances 

identified: 

▪ Antimony was identified at concentrations exceeding the applicable Method 1 standards in samples  

SB-2 (0-1), SB-3 (0-2), and SB-5 (2-5). 

▪ Arsenic was identified at concentrations exceeding the applicable Method 1 standards in samples  

SB-1 (2-5), SB-5 (0-2), and SB-5 (2-5). 

▪ Unspeciated chromium was identified at concentrations exceeding the applicable Method 1 standards in 

samples SB-2 (0-1), SB-4 (0-2), SB-4 (2-4.5), SB-5 (0-2), and SB-5 (2-5). Further speciation by Weston & 

Sampson showed the chromium detected in SB-2 (0-1) was the less toxic trivalent species.  

▪ Lead was identified at concentrations exceeding the applicable Method 1 standards in samples  

SB-1 (0-1), SB-2 (0-1), SB-2 (2-5), SB-3 (0-2), SB-3 (2-4.5), SB-4 (0-2), SB-4 (2-4.5), and SB-5 (0-2). 

▪ Zinc was identified at concentrations exceeding the applicable Method 1 standards in samples  

SB-1 (2-5) and SB-5 (0-2). 

▪ Benzo(a)pyrene was identified at concentrations exceeding the applicable Method 1 standards in samples 

SB-1 (0-1), SB-3 (2-4.5), SB-4 (0-2), and SB-5 (0-2). 

No other analytes were detected in excess of the applicable Method 1 standards in SB-1 through SB-5.  

It should be noted that, at the time of sampling, Weston & Sampson evaluated the need to perform an Imminent 

Hazard (IH) investigation in accordance with the MCP at 310 CMR 40.0426. Weston & Sampson determined that 

an IH investigation was not necessary because access to the Site is restricted to employees of Clark Barrel. 

The results of the disposal characterization analyses are presented in Table 2. The results were compared to the 

COMM-97-001 requirements for reuse at Massachusetts lined and unlined landfills. As shown in Table 2, soil 

analytical results indicate that arsenic, chromium, and lead are present at concentrations exceeding the RCS-1 

thresholds; therefore, the soil is considered Contaminated Media under the MCP, and will be classified as 

Remediation Waste if transported off-Site. The results for the TCLP analysis indicate that arsenic, chromium, and 

lead are not leachable and therefore would not constitute a “hazardous waste” as defined RCRA. The arsenic 

concentration of 190 mg/kg exceeds the COMM-97-001 Reuse level for In-State Lined and Unlined Landfills; 

therefore, the material cannot be disposed of at an In-State Landfill.   
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CONCLUSIONS & COST ESTIMATES 

In summary, the data is generally consistent with the limited findings presented in the RAO report for RTN 3-18180. 

Based on the data collected, no new reportable conditions under the MCP were encountered. Because the Site is 

fenced with limited access, no IH condition was discovered.  However, the concentrations indicate that: 

▪ In general, contaminants in the 0-2 feet bgs depth interval tend to be greater than the concentrations of 

contaminants in soils in the 2-5 ft bgs depth interval;   

▪ Excavation will require soil management under the MCP; 

▪ The contaminated media (soil) will require disposal at an appropriate facility and documentation by a 

Licensed Site Professional (LSP); and  

▪ The soil did not fail the leachability test and does not require disposal at a RCRA facility. 

Future Site use for the Riverwalk trail will have a different exposure scenario than current site conditions, therefore 

a Method 3 Risk Characterization for the proposed Riverwalk (i.e. easement) area will need to evaluate risks under 

the new conditions and with new (i.e., post-construction) exposure point concentrations.  Specifically, recreational 

use (such as a park or athletic fields) and/or any other use at which a child's presence is likely, are currently 

prohibited at the Site, in accordance with the AUL. Likewise, any activity including, but not limited to, excavation 

which is likely to disturb contaminated soil located at 1 to 8 feet bgs associated with underground utility and/or 

construction work, without prior development and implementation of a Soil Management Plan (SMP) and a Health 

and Safety Plan (HASP) is also prohibited. The contaminated soil located at 1 to 8 feet below surface grade must 

remain at depth and may not be relocated, unless such activity is first evaluated by a Licensed Site Professional 

(LSP) who renders an Opinion which states that such activity poses no greater risk of harm to health, safety, public 

welfare, or the environment and ensures that a condition of No Significant Risk is maintained. 

In summary, to construct the Riverwalk, soils will likely be excavated and disposed of at a licensed facility. 

Following removal of impacted fill, soil sampling will be required to evaluate remaining conditions and associated 

risk. Clean fill will be used to construct the Riverwalk pathways.  A new risk characterization will be required for the 

Riverwalk area. A geotextile membrane barrier may also be required to separate impacted fill as part of the risk 

management strategy. A separate Activity and Use Limitation (AUL) may also be required to document and 

manage site risks along the Riverwalk corridor area.  

Assuming only the Riverwalk portion of the property were to be obtained through an easement, potential 

obligations to the City to construct a river walk along the corridor at the 24 Caller Street Property may include the 

following: 

▪ MCP compliance costs for soil disturbance / construction activities ~ $40,000 

o Release Abatement Measure Plan (RAM) Plan, including HASP & SMP 

o RAM Status Report 

o Method 3 Risk Assessment for Riverwalk Area 

o Revised PSS and AUL for Riverwalk Area (and associated land survey) 

o RAM Completion Report 

o Soil Management & Bills of Lading (BOLs) 

▪ Construction Specifications ~ $5,000 

▪ Construction Administration, Coordination & Oversight ~ $5,000 

▪ Soil removal and out-of-state disposal of approximately 600 tons (assumed to be an area measuring 525 

feet long by 10 feet wide and a depth of 2 feet) of impacted soil from the Riverwalk ~ $60,000 

Estimated TOTAL = $110,000* (not including permitting or associated Riverwalk construction costs). 

*Note: Given the existing condition of the canal wall along the 24 Caller Street property, further structural 

evaluations may conclude that additional soils require removal as part of wall repair alternatives. 

 

If the City is interested in purchasing the entire 24 Caller Street parcel, a comprehensive Phase I/II Environmental 

Site Assessment (ESA) is recommended prior to the City taking title to the property in order to: 1) address data 

gaps; 2) to support the proposed reuse and evaluate exposure risks under non-industrial/commercial use; 3) to 

provide liability protection to the City; and 4) to evaluate regulatory obligations and costs to proceed with 
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redevelopment and the river walk. As detailed above, the RAO report for RTN 3-18180 was incomplete and did not 

include copies of relevant data / tables, appendices and/or referenced previous reports. Based upon our review, 

several data gaps exist at the property based upon the lack of information provided in the RAO report as well as 

the lack of any recent data relevant to the existing conditions at parcel based upon the barrel reclamation 

operations that have continued to be conducted at property since 2000. 

Estimated Phase I/II ESA cost = ~ $60K (Phase I/II ESA with Hazardous Building Materials Assessment; not 

including any potential regulatory submittals) 

We look forward to discussing these findings with you in greater detail and working with the City to make your 

visions for the Riverwalk a reality. If you have any comments or questions, please contact us at 978-532-1900. 

Very truly yours, 

WESTON & SAMPSON ENGINEERS, INC. 

 

Attachments: Figures 

  Tables 

Attachment A 

   

 

O:\Peabody MA\North River Corridor Due Diligence\21& 24 Caller St\Limited Subsurface Investigations\24 Caller\Summary Letter\Site 

Investigation Summary.docx 



  
 

 
 
 

5 Centennial Drive, Peabody, MA 01960 (HQ) 

Tel: 978.532.1900 

 

Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL 
westonandsampson.com 

FIGURES 



SITE

Copyright:© 2013 National Geographic Society, i-cubed

LOCUS MAP

FIGURE 1
24 CALLER STREET
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TABLES 



Reportable 

Concentrations

0-1 Feet 2-5 Feet 0-1 Feet 2-5 Feet 0-2 Feet 2-4.5 Feet 0-2 Feet 2-4.5 Feet 0-2 Feet 2-5 Feet

2/15/2017 2/15/2017
2/15/2017 &

4/27/2017 
2/15/2017 2/15/2017 2/15/2017 2/15/2017 2/15/2017 2/15/2017 2/15/2017

Metals
ANTIMONY mg/kg 20 20 20 <3.1 4.5 22 <2.8 29 3 3.9 11 14 24
ARSENIC mg/kg 20 20 20 3.2 23 6.4 7.8 10 8.3 16 14 24 130
BARIUM mg/kg 1000 1000 1000 89 280 190 64 230 97 100 120 110 78
BERYLLIUM mg/kg 90 90 90 0.39 1.0 1.0 0.39 0.36 <0.30 0.46 0.64 0.48 0.43
CADMIUM mg/kg 70 70 70 1.6 3.1 9.2 0.62 2.0 3.7 4.8 2.6 2.1 3.3
TRIVALENT CHROMIUM mg/kg 1000 1000 1000 NT NT 610 NT NT NT NT NT NT NT

HEXAVALENT CHROMIUM
2 mg/kg 100 100 100 70 26 <1.1 13 88 64 300 340 390 200

LEAD mg/kg 200 200 200 320 110 1200 270 660 240 470 320 310 150
MERCURY mg/kg 20 20 20 0.19 3.1 1.2 0.71 0.41 0.22 0.59 0.24 0.34 0.31
NICKEL mg/kg 600 600 600 30 26 70 14 19 16 41 30 19 12
SELENIUM mg/kg 400 400 400 <6.3 14 <7.1 <5.5 <6.0 <6.1 <7.7 <6.8 6.6 6.9
SILVER mg/kg 100 100 100 0.88 <0.61 2.8 <0.55 1.3 1.5 2.7 1.2 <0.63 <0.64
THALLIUM mg/kg 8 8 8 <3.1 <3.1 <3.6 <2.8 <3.0 <3.0 <3.9 <3.4 <3.2 <3.2
VANADIUM mg/kg 400 400 400 51 27 95 17 42 38 74 36 40 24
ZINC mg/kg 1000 1000 1000 230 1500 770 59 310 170 320 390 3700 400

VOCs
N-BUTYLBENZENE mg/kg NS NS NS NT NT NT NT NT 0.0035 NT NT NT NT
1,2-DICHLOROBENZENE mg/kg 9 100 300 NT NT NT NT NT 0.0084 NT NT NT NT
P-ISOPROPYLTOLUENE mg/kg 100 ~ ~ NT NT NT NT NT 0.006 NT NT NT NT
NAPHTHALENE mg/kg 4 20 500 NT NT NT NT NT 0.014 NT NT NT NT
TOLUENE mg/kg 30 500 500 NT NT NT NT NT 0.0035 NT NT NT NT
1,2,4-TRIMETHYLBENZENE mg/kg 1000 ~ ~ NT NT NT NT NT 0.0095 NT NT NT NT
1,3,5-TRIMETHYLBENZENE mg/kg 10 ~ ~ NT NT NT NT NT 0.0042 NT NT NT NT
O-XYLENE mg/kg 100 100 500 NT NT NT NT NT 0.0029 NT NT NT NT

PAHs
ACENAPHTHENE mg/kg 4 1000 1000 <0.44 <0.22 <0.49 <0.20 <0.21 0.37 <1.1 <0.47 0.29 <0.23
ACENAPHTHYLENE mg/kg 1 600 10 0.54 <0.22 0.59 <0.20 0.21 0.42 <1.1 <0.47 0.58 0.69
ANTHRACENE mg/kg 1000 1000 1000 <0.44 <0.22 <0.49 <0.20 0.26 1.3 <1.1 <0.47 0.71 <0.23
BENZO(A)ANTHRACENE mg/kg 7 7 7 2.4 0.38 1.6 <0.20 1.4 2.9 1.6 0.67 2.1 0.93
BENZO(A)PYRENE mg/kg 2 2 2 2.2 0.39 1.7 <0.20 1.3 2.3 2.1 0.66 2.1 1.6
BENZO(B)FLUORANTHENE mg/kg 7 7 7 3.6 0.74 3.3 <0.20 2.7 2.9 2.2 0.92 2.5 1.6
BENZO(G,H,I)PERYLENE mg/kg 1000 1000 1000 1.5 0.28 3.2 <0.20 1.2 2.1 5.2 0.7 1.7 1.3
BENZO(K)FLUORANTHENE mg/kg 70 70 70 1.3 0.23 1.0 <0.20 0.89 1.1 <1.1 <0.47 0.81 0.65
CHRYSENE mg/kg 70 70 70 2.4 0.64 1.8 <0.20 1.8 2.9 2.1 0.75 2.4 1.2
DIBENZ(A,H)ANTHRACENE mg/kg 0.7 0.7 0.7 <0.44 <0.22 0.52 <0.20 0.36 0.59 <1.1 <0.47 0.46 0.29
FLUORANTHENE mg/kg 1000 1000 1000 4.1 0.71 2.8 <0.20 2.4 6.1 3.1 1.3 5.1 0.93
FLUORENE mg/kg 1000 1000 1000 <0.44 <0.22 <0.49 <0.20 <0.21 0.72 <1.1 <0.47 0.59 <0.23
INDENO(1,2,3-CD)PYRENE mg/kg 7 7 7 1.5 0.27 3.0 <0.20 1.2 2.1 2.4 0.6 1.8 1.2
2-METHYLNAPHTHALENE mg/kg 0.7 80 300 <0.44 <0.22 <0.49 0.34 0.69 0.4 <1.1 <0.47 0.25 <0.23
NAPHTHALENE mg/kg 4 20 500 <0.44 <0.22 <0.49 <0.20 0.32 0.38 <1.1 <0.47 0.86 0.23
PHENANTHRENE mg/kg 10 500 500 1.5 0.51 1.1 <0.20 1.6 6.4 1.9 0.75 5.4 0.53
PYRENE mg/kg 1000 1000 1000 3.8 0.7 2.9 <0.20 2.3 5.4 3.6 1.1 4.9 2.1

QC by  JRS 6/2/2017 #N/A

Abbreviations: Notes:
VOCs = Volatile Organic Compounds < = indicates parameter not detected above laboratory method reporting limit, shown

SVOCs = Semivolatile Organic Compounds BOLD Parameter detected above laboratory detection limit

PCBs=Polychlorinated Biphenyls BOLD Parameter exceeds the applicable MCP Method 1, S-1 standard

PAH = Polycyclic Aromatic Hydrocarbons 1 = Standards are from  Massachusetts Contingency Plan (MCP), 310 CMR 40, April 2014 (updated January 2015).
ND = Not Detected 2 = Unspeciated chromium is conservatively assumed to be the hexavalent species 
NT = Not Tested
NS = No Standard
MCP = Massachusetts Contingency Plan
mg/kg = milligram per killiogram

Parameter SB-2 (0-1) SB-2 (2-5)

Method 1 Cleanup Standards
1

RCS-1

SB-3 (2-4.5)

S-1/GW-3

SB-5 (0-2) SB-5 (2-5)SB-1 (2-5)

S-1/GW-2

SB-3 (0-2)

Table 1

Summary of Laboratory Analytical Results - Soil Borings

24 Caller Street

Peabody, Massachusetts

SB-1 (0-1) SB-4 (0-2) SB-4 (2-4.5)Units

  



Metals
ARSENIC mg/kg 20 40 40 190
     TCLP ARSENIC mg/L NS 5 5 0.099
BARIUM mg/kg 1000 NS NS 110
CADMIUM mg/kg 70 30 80 5.8
CHROMIUM mg/kg 100 1000 1000 210
     TCLP CHROMIUM mg/L NS 5 5 0.023
LEAD mg/kg 200 1000 2000 280
     TCLP LEAD mg/L NS 5 5 0.031
MERCURY mg/kg 20 10 10 0.94
SELENIUM mg/kg 400 NS NS 7.8
SILVER mg/kg 100 NS NS <0.74

PCBs
Total PCBs mg/kg 1 <2 <2 ND

TPH
TPH mg/kg 1000 2500 5000 470

VOCs
N-BUTYLBENZENE mg/kg NS NS NS 0.0035
1,2-DICHLOROBENZENE mg/kg 9 NS NS 0.0084
P-ISOPROPYLTOLUENE mg/kg 100 NS NS 0.006
NAPHTHALENE mg/kg 4 NS NS 0.014
TOLUENE mg/kg 30 NS NS 0.0035
1,2,4-TRIMETHYLBENZENE mg/kg 1000 NS NS 0.0095
1,3,5-TRIMETHYLBENZENE mg/kg 10 NS NS 0.0042
O-XYLENE mg/kg 100 NS NS 0.0029
Total VOCs mg/kg NS 4 10 0.052

SVOCs
BENZO(A)ANTHRACENE mg/kg 7 NS NS 0.82
BENZO(A)PYRENE mg/kg 2 NS NS 0.82
BENZO(B)FLUORANTHENE mg/kg 7 NS NS 1.1
BENZO(G,H,I)PERYLENE mg/kg 1000 NS NS 0.65
BENZO(K)FLUORANTHENE mg/kg 70 NS NS 0.39
BIS(2-ETHYLHEXYL)PHTHALATE mg/kg 90 NS NS 0.66
CHRYSENE mg/kg 70 NS NS 0.88
FLUORANTHENE mg/kg 1000 NS NS 1.6
INDENO(1,2,3-CD)PYRENE mg/kg 7 NS NS 0.65
PHENANTHRENE mg/kg 10 NS NS 0.9
PYRENE mg/kg 1000 NS NS 1.6
Total SVOCs mg/kg NS 100 100 10.07

General Chemistry

% Solids %Wt NS NS NS 65

SPECIFIC CONDUCTANCE (µmhos/cm) NS 4000 8000 15
IGNITABILITY (present/absent) NS Absent Absent Absent
REACTIVE CYANIDE mg/kg NS ND ND <4.0
REACTIVE SULFIDE mg/kg NS ND ND <20
PH pH Units NS >2 and <12 >2 and <12 9.8

QC by JRS 3/1/2017 #N/A

Abbreviations: Notes:
VOCs = Volatile Organic Compounds < = indicates parameter not detected above laboratory method reporting limit, shown

SVOCs = Semivolatile Organic Compounds BOLD Parameter detected above laboratory detection limit

PCBs=Polychlorinated Biphenyls BOLD Parameter exceeds the applicable MCP Method 1, S-1 standard

PAH = Polycyclic Aromatic Hydrocarbons BOLD Parameter exceeds the COMM-97-001 standard for reuse at In-State landfills

ND = Not Detected 1 = Standards are from  Massachusetts Contingency Plan (MCP), 310 CMR 40, April 2014 (updated January 2015).
NT = Not Tested
NS = No Standard

Reportable 

Concentrations
1

LinedUnlinedRCS-1

Table 2

Summary of Laboratory Analytical Results - Disposal Characterization

24 Caller Street

Peabody, Massachusetts

February 15, 2017

Parameter Units

Comp-1 / 

SB-3 (2-4.5)

Sample Location, Depth, and DateCOMM-97-001 In-State Disposal/Reuse Levels
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ATTACHMENT A 

Boring Logs 



REPORT OF BORING No.  

SHEET OF

Project No.
CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM 

WSE REP DATE START DATE END 

SAMPLER: ATS track mounted rig

DT 22 Sampler 2.25 inch DATE TIME

CASING: DT 22 2.25 inch PVC liners w/o catcher

CASING SIZE: Method Direct Push

CASING PID

(lb/ft) No. REC/PEN (ft) DEPTH (ft) PID Depth (ppm)

30/60 0-2.5' 0-2.5' 0

2.5-5' 2.5-5' 0

5

10

15

20

25

30

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT

2-4 SOFT

4-8 M. STIFF

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES:

C:\Users\SpencerJ\Desktop\[24 Caller_Boring Logs_rev.xlsx]SB5

Dark brown fine to coarse SAND with 

little silt; trace gravel, coal, coal ash

SAND FILL

PROJECT SB-1

24 Caller St 

(Peabody 

Riverwalk)

1 1

2160299
JRS

NE Geotech See Figure 2

Keith 

2/15/17 2/15/17Taylor Smith

GROUNDWATER READINGS

WATER AT CASING AT STABILIZATION TIME

2.25 inch

DEPTH SAMPLE SAMPLE DESCRIPTION
NOTES STRATUM DESCRIPTION

(feet) Burmister Classification

GRANULAR SOILS COHESIVE SOILS

BLOWS/FT DENSITY

0-4 V. LOOSE

4-10 LOOSE

10-30 M. DENSE

30-50 DENSE

> 50 V. DENSE

BORING No. SB-1

End of Boring @ 5'

Dark brown fine to coarse SAND with 

little silt; trace gravel



REPORT OF BORING No.  

SHEET OF

Project No.
CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM 

WSE REP DATE START DATE END 

SAMPLER: ATS track mounted rig

DT 22 Sampler 2.25 inch DATE TIME

CASING: DT 22 2.25 inch PVC liners w/o catcher

CASING SIZE: Method Direct Push

CASING PID

(lb/ft) No. REC/PEN (ft) DEPTH (ft) PID Depth (ppm)

30/60 0-2.5' 0-2.5' 0

2.5-5' 2.5-5' 0

5

10

15

20

25

30

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT

2-4 SOFT

4-8 M. STIFF

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES:

C:\Users\SpencerJ\Desktop\[24 Caller_Boring Logs_rev.xlsx]SB5

BORING No. SB-2

End of Boring @ 5'

10-30 M. DENSE

30-50 DENSE

> 50 V. DENSE

BLOWS/FT DENSITY

0-4 V. LOOSE

4-10 LOOSE

GRANULAR SOILS COHESIVE SOILS

SAND FILL

Brown fine to coarse SAND with little 

organic silt

Brown to red fine to coarse SAND; trace 

silt, coal, coal ash

DEPTH SAMPLE SAMPLE DESCRIPTION
NOTES STRATUM DESCRIPTION

(feet) Burmister Classification

2.25 inch

GROUNDWATER READINGS

WATER AT CASING AT STABILIZATION TIME

NE Geotech See Figure 2

Keith 

Taylor Smith 2/15/17 2/15/17

PROJECT SB-2

24 Caller St 

(Peabody 

Riverwalk)

1 1

2160299
JRS



REPORT OF BORING No.  

SHEET OF

Project No.
CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM 

WSE REP DATE START DATE END 

SAMPLER: ATS track mounted rig

DT 22 Sampler 2.25 inch DATE TIME

CASING: DT 22 2.25 inch PVC liners w/o catcher

CASING SIZE: Method Direct Push

CASING PID

(lb/ft) No. REC/PEN (ft) DEPTH (ft) PID Depth (ppm)

30/60 0-4.5' 0-2' 0

2-4.5' 4.8

*

5

10

15

20

25

30

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT

2-4 SOFT

4-8 M. STIFF

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES:

* Petroleum odor observed at approximately 4 feet below ground surface

C:\Users\SpencerJ\Desktop\[24 Caller_Boring Logs_rev.xlsx]SB5

Brown fine to coarse SAND; trace silt

BORING No. SB-3

End of Boring @ 4.5'

10-30 M. DENSE

30-50 DENSE

> 50 V. DENSE

BLOWS/FT DENSITY

0-4 V. LOOSE

4-10 LOOSE

GRANULAR SOILS COHESIVE SOILS

SAND FILL

DEPTH SAMPLE SAMPLE DESCRIPTION
NOTES STRATUM DESCRIPTION

(feet) Burmister Classification

2.25 inch

GROUNDWATER READINGS

WATER AT CASING AT STABILIZATION TIME

NE Geotech See Figure 2

Keith 

Taylor Smith 2/15/17 2/15/17

PROJECT SB-3

24 Caller St 

(Peabody 

Riverwalk)

1 1

2160299
JRS



REPORT OF BORING No.  

SHEET OF

Project No.
CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM 

WSE REP DATE START DATE END 

SAMPLER: ATS track mounted rig

DT 22 Sampler 2.25 inch DATE TIME

CASING: DT 22 2.25 inch PVC liners w/o catcher

CASING SIZE: Method Direct Push

CASING PID

(lb/ft) No. REC/PEN (ft) DEPTH (ft) PID Depth (ppm)

30/60 0-4.5' 0-2' 0

2-4.5' 0

5

10

15

20

25

30

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT

2-4 SOFT

4-8 M. STIFF

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES:

C:\Users\SpencerJ\Desktop\[24 Caller_Boring Logs_rev.xlsx]SB5

BORING No. SB-4

End of Boring @ 4.5'

10-30 M. DENSE

30-50 DENSE

> 50 V. DENSE

BLOWS/FT DENSITY

0-4 V. LOOSE

4-10 LOOSE

GRANULAR SOILS COHESIVE SOILS

SAND FILLBrown fine to coarse SAND; trace silt

DEPTH SAMPLE SAMPLE DESCRIPTION
NOTES STRATUM DESCRIPTION

(feet) Burmister Classification

2.25 inch

GROUNDWATER READINGS

WATER AT CASING AT STABILIZATION TIME

NE Geotech See Figure 2

Keith 

Taylor Smith 2/15/17 2/15/17

PROJECT SB-4

24 Caller St 

(Peabody 

Riverwalk)

1 1

2160299
JRS



REPORT OF BORING No.  

SHEET OF

Project No.
CHKD  BY

BORING Co. BORING LOCATION

FOREMAN GROUND SURFACE ELEV. DATUM 

WSE REP DATE START DATE END 

SAMPLER: ATS track mounted rig

DT 22 Sampler 2.25 inch DATE TIME

CASING: DT 22 2.25 inch PVC liners w/o catcher

CASING SIZE: Method Direct Push

CASING PID

(lb/ft) No. REC/PEN (ft) DEPTH (ft) PID Depth (ppm)

30/60 0-4.5' 0-2' 0

2-5' 0 *

5

10

15

20

25

30

REMARKS:

BLOWS/FT DENSITY

0-2 V. SOFT

2-4 SOFT

4-8 M. STIFF

8-15 STIFF

15-30 V. STIFF

> 30 HARD

NOTES:

* White material observed at 3 feet below ground surface (suspected lime material). 

C:\Users\SpencerJ\Desktop\[24 Caller_Boring Logs_rev.xlsx]SB5

BORING No. SB-5

End of Boring @ 5'

SAND FILL

10-30 M. DENSE

30-50 DENSE

> 50 V. DENSE

BLOWS/FT DENSITY

0-4 V. LOOSE

4-10 LOOSE

GRANULAR SOILS COHESIVE SOILS

Dark brown fine to coarse SAND with 

little silt

DEPTH SAMPLE SAMPLE DESCRIPTION
NOTES STRATUM DESCRIPTION

(feet) Burmister Classification

2.25 inch

GROUNDWATER READINGS

WATER AT CASING AT STABILIZATION TIME

NE Geotech See Figure 2

Keith 

Taylor Smith 2/15/17 2/15/17

PROJECT SB-5

24 Caller St 

(Peabody 

Riverwalk)

1 1

2160299
JRS
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DRAFT – ENGINEERING EVALUATION & DESIGN 
ALTERNATIVE ANALYSIS 

 

CITY OF PEABODY, MA 

 
Appendix D  

 
Soil Boring and Test Pit Logs – November 2018 

  



6/24

4/24

3/24

13/24

0/24

8/24

10/24

14/24

4

2

4

9

4

5

8

11

Gravel = 0.0 %
Sand = 86.7 %
Fines = 13.3 %

Casing terminated at 14 ft.

(3") ORGANIC MATTER.
(9") REINFORCED CONCRETE.

Very loose, dark brown to black, gravelly fine to coarse SAND, trace
silt, trace debris (coal, weathered mortar), trace organics (roots); moist
to wet. [FILL]

Very loose, brown, gravelly fine to coarse SAND, some debris (brick
fragments, weathered mortar), trace silt, trace organics (roots); wet.
[FILL]

Very loose, brown, gravelly fine to coarse SAND, trace debris
(weathered mortar), trace silt, trace organics (roots); wet. [FILL]

Top 5" - Dark brown, ORGANIC SILT, some fine to coarse sand, some
debris (brick fragments, weathered mortar), trace gravel; wet. [FILL]
Bottom 8" - Brown/gray, fine to medium SAND, some organics (roots,
fibers), little silt; wet.

No recovery.

Loose, gray, fine to coarse SAND, some organics (wood, roots, fibers),
little silt, trace gravel; wet.

Loose, yellowish brown, fine SAND, little silt; wet.

Medium dense, yellowish brown to reddish yellow, fine SAND, little silt;
wet.

End of boring at 22 ft.

BORING NUMBER: B-1

LOGGED BY: BDG
CHECKED BY: SJB

CLIENT: City of Peabody
PROJECT NUMBER: 2180658

PROJECT: MVP Action Grant
LOCATION: Peabody, MA

N-VALUE RELATIONSHIPS

S
am

p
le

 T
yp

e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)

S
tr

at
a 

D
es

cr
ip

ti
o

n
an

d
 G

ra
p

h
ic

 L
o

g

0 - 10%

10 - 20%

20 - 35%

35 - 50%

> 50%

trace

little

some

Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 11/8/2018

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10

10 - 30
30 - 50

> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8

8 - 15
15 - 30

> 30

Depth: 2.6 ft. +/-S
am

p
le

 R
ec

o
ve

ry
, i

n
.

S
am

p
le

r 
P

en
et

ra
ti

o
n

, i
n

.

2. Water level readings have been made in the drill holes
at the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due
to other factors than those presented at the time
measurements are made.

N
-V

al
u

e,
 B

lo
w

s/
ft

.

Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: B-1

Sample Description Data Plots

CONTRACTOR: New England Boring Contractors
FOREMAN/DRILLER: Brett Raiche
DRILL RIG TYPE: Acker Soil Scout tracked rig
OTHER EQUIPMENT: -

DRILLING METHOD: Fluid rotary with driven casing
CASING/AUGER SIZE: 4.0" flush joint casing
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140-lb. w/ rope and cathead

BORING LOCATION: 24 Caller St.
GROUND ELEV:  12 ft. +/- (NAVD 88)
DATE STARTED: 11/8/2018
DATE COMPLETED: 11/8/2018
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
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 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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Possibly pushing piece of lumber.

Gravel = 0.0 %
Sand = 74.1 %
Fines = 25.9 %
Casing terminated at 10 ft.

Top 2" - Wood panel.
Middle 12" - Black, fine to coarse SAND, some silt, some organics,
little gravel, trace debris (brick fragments, coal); moist. [FILL]
Bottom 4" - Brown, fine to coarse SAND, trace debris (weathered
mortar, coal), trace silt, trace gravel, trace organics; moist. [FILL]
Medium dense, brown to black, fine to coarse SAND, some organics
(roots, fibers), little silt, trace debris (wood/lumber), trace gravel; moist.
[FILL]

Top 4" - Dense, brown, fine to coarse SAND, some organics (roots),
little silt, trace debris (brick fragments), ; wet. [FILL]
Bottom 6" - Lumber/wood.

No recovery.

Top 10" - Medium dense, brown to yellowish brown, gravelly medium
to coarse SAND, trace silt; wet.
Bottom 4" - Yellowish brown, fine SAND, some silt; wet.

Medium dense, yellowish brown, fine SAND, some silt; wet.

Medium dense, yellowish brown, fine SAND, some silt; wet.

End of boring at 21 ft.

BORING NUMBER: B-2

LOGGED BY: BDG
CHECKED BY: SJB

CLIENT: City of Peabody
PROJECT NUMBER: 2180658

PROJECT: MVP Action Grant
LOCATION: Peabody, MA

N-VALUE RELATIONSHIPS
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GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 11/8/2018

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10

10 - 30
30 - 50

> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8

8 - 15
15 - 30

> 30

Depth: 4 ft. +/-S
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2. Water level readings have been made in the drill holes
at the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due
to other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: B-2

Sample Description Data Plots

CONTRACTOR: New England Boring Contractors
FOREMAN/DRILLER: Brett Raiche
DRILL RIG TYPE: Acker Soil Scout tracked rig
OTHER EQUIPMENT: -

DRILLING METHOD: Fluid rotary with driven casing
CASING/AUGER SIZE: 4.0" flush joint casing
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140-lb. w/ rope and cathead

BORING LOCATION: 24 Caller St.
GROUND ELEV:  12 ft. +/- (NAVD 88)
DATE STARTED: 11/8/2018
DATE COMPLETED: 11/8/2018
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
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 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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Gravel = 16.6 %
Sand = 69.3 %
Fines = 14.1 %

Casing terminated at 14 ft.

Top 5" - Gray-brown GRAVEL, little fine to coarse SAND, trace silt;
moist. [FILL]
Bottom 11" - Medium dense, dark brown, ORGANIC SILT, trace sand,
trace gravel, trace debris (asphalt millings); moist. [FILL]

No recovery.

Loose, brown, gravelly fine to coarse SAND, trace silt; wet. [FILL]

Top 3" - Brown to dark brown, gravelly fine to coarse SAND, some
organics, some silt; wet.
Bottom 6" - Medium dense, yellowish brown, fine to coarse SAND, little
gravel, little silt; wet.

Medium dense, yellowish brown, fine SAND, little silt; wet.

Medium stiff, yellow/bluish gray, clayey SILT, little fine sand; wet.

Medium stiff, yellowish brown, fine sandy SILT; wet.

End of boring at 21 ft.

BORING NUMBER: B-3

LOGGED BY: BDG
CHECKED BY: SJB

CLIENT: City of Peabody
PROJECT NUMBER: 2180658

PROJECT: MVP Action Grant
LOCATION: Peabody, MA

N-VALUE RELATIONSHIPS
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e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 11/5/2018

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10

10 - 30
30 - 50

> 50

N-VALUE
BLOWS/FT.

< 2
2 - 4
4 - 8

8 - 15
15 - 30

> 30

Depth: 3.5 ft. +/-S
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2. Water level readings have been made in the drill holes
at the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due
to other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: B-3

Sample Description Data Plots

CONTRACTOR: New England Boring Contractors
FOREMAN/DRILLER: Mike Matarozzo
DRILL RIG TYPE: Mobile Drill B-47 truck rig
OTHER EQUIPMENT: -

DRILLING METHOD: Fluid rotary with driven casing
CASING/AUGER SIZE: 4.0" flush joint casing
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140-lb. automatic hammer

BORING LOCATION: 24 Caller St.
GROUND ELEV:  12 ft. +/- (NAVD 88)
DATE STARTED: 11/5/2018
DATE COMPLETED: 11/5/2018
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
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 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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11/24
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8/24

8/24

22/24

6/24

13/24
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Auger grinding from about 1.5 to 4
ft.
When advancing casing to 4 ft,
bouncing observed at about 2 ft.
Boring moved 1 ft N. Bouncing
observed again at about 2 ft. Boring
moved another 1 ft W.
Gravel = 3.3 %
Sand = 72.1 %
Fines = 24.6 %
Casing terminated at 4 ft.

Auger grinding from about 9 to 10 ft.

Top 6" - Dark brown, fine to coarse SAND, some gravel, some
organics (roots, fibers), little silt; moist. [FILL]
Bottom 5" - Medium dense, brown, gravelly fine to coarse SAND, trace
silt; moist. [FILL]

Very dense, brown to black, gravelly fine to coarse SAND, little silt,
little debris (glass, wood/lumber), trace organics; moist. [FILL]

Loose, brown to gray, fine to medium SAND, some debris (brick
fragments, weathered mortar), little silt, trace gravel, trace organis
(roots, wood); wet. [FILL]

Loose, dark brown, fine sandy ORGANIC SILT, trace gravel; wet.

Top 13" - Very loose, dark gray, silty fine SAND, trace gravel; organic
odor; wet.
Bottom 9" - Dark gray, silty fine to coarse SAND, little gravel; organic
odor; wet.

Medium dense, gray, fine SAND, little silt; wet.

Medium dense, brownish gray, fine SAND, little silt; wet.

End of boring at 21 ft.

BORING NUMBER: B-4

LOGGED BY: BDG
CHECKED BY: SJB

CLIENT: City of Peabody
PROJECT NUMBER: 2180658

PROJECT: MVP Action Grant
LOCATION: Peabody, MA

N-VALUE RELATIONSHIPS
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am
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e

GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 11/8/2018

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10

10 - 30
30 - 50

> 50

N-VALUE
BLOWS/FT.
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2 - 4
4 - 8

8 - 15
15 - 30

> 30

Depth: 4.2 ft. +/-S
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2. Water level readings have been made in the drill holes
at the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due
to other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests

PAGE  1  OF  1
BORING NUMBER: B-4

Sample Description Data Plots

CONTRACTOR: New England Boring Contractors
FOREMAN/DRILLER: Brett Raiche
DRILL RIG TYPE: Acker Soil Scout tracked rig
OTHER EQUIPMENT: -

DRILLING METHOD: Fluid rotary with driven casing
CASING/AUGER SIZE: 4.0" flush joint casing
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140-lb. w/ rope and cathead

BORING LOCATION: 21 Caller St.
GROUND ELEV:  11 ft. +/- (NAVD 88)
DATE STARTED: 11/8/2018
DATE COMPLETED: 11/8/2018
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M

in
er

al
 S

oi
l

O
rg

an
ic

 S
oi

ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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9/24

6/24

10/24

18/24

6/24

5/24

19/24

7
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19
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Auger grinding from about 8.5 to 9.5
ft.
Casing terminated at 9 ft.
Rock fragments at bottom of spoon.

Gravel = 3.1 %
Sand = 33.0 %
Fines = 63.9 %
Rock fragments at top of spoon.

(3") ASPHALT CONCRETE.
Loose, dark brown, medium to coarse SAND, little gravel, little silt,
trace organics (roots, fibers), trace debris (glass, wood); moist. [FILL]

Loose, gray-brown, fine to coarse SAND, some silt, little gravel, trace
gravel trace organic (roots); moist to wet. [FILL]

Top 4" - Dark brown, gravelly medium to coarse SAND, little silt, trace
organics (roots); wet. [FILL]
Bottom 6" - Dark brown to black, ORGANIC SILT, little fine to coarse
sand, trace gravel; wet. [FILL]

Top 4" - Dark brown, gravelly medium to coarse SAND, little silt, trace
organics (fibers); wet. [FILL]
Bottom 14" - Soft, gray-brown SILT, some organics (fibers); wet.

Medium dense, gray, gravelly fine to coarse SAND, little silt; wet.

Stiff, gray SILT, some fine sand, trace gravel; wet.

Stiff, gray SILT, some fine sand; wet.

End of boring at 21 ft.

BORING NUMBER: B-5

LOGGED BY: BDG
CHECKED BY: SJB

CLIENT: City of Peabody
PROJECT NUMBER: 2180658

PROJECT: MVP Action Grant
LOCATION: Peabody, MA

N-VALUE RELATIONSHIPS
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GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%

< 5%

5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 11/9/2018

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
Loose

Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
4 - 10

10 - 30
30 - 50

> 50

N-VALUE
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< 2
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15 - 30
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2. Water level readings have been made in the drill holes
at the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due
to other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests
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BORING NUMBER: B-5

Sample Description Data Plots

CONTRACTOR: New England Boring Contractors
FOREMAN/DRILLER: Brett Raiche
DRILL RIG TYPE: Acker Soil Scout tracked rig
OTHER EQUIPMENT: -

DRILLING METHOD: Fluid rotary with driven casing
CASING/AUGER SIZE: 4.0" flush joint casing
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140-lb. w/ rope and cathead

BORING LOCATION: 166R Main St.
GROUND ELEV:  9 ft. +/- (NAVD 88)
DATE STARTED: 11/9/2018
DATE COMPLETED: 11/9/2018
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M

in
er

al
 S

oi
l

O
rg

an
ic

 S
oi

ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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MC = 93%
OC = 10.6 %
Gravel = 1.6 %
Sand = 33.5 %
Fines = 64.9 %
Casing terminated at 9 ft.

(2") ASPHALT CONCRETE.
Medium dense, light brown to brown, fine to coarse SAND, some
gravel, little silt, little debris (wood), trace organics (roots, fibers);
moist. [FILL]

Top 5" - Brown, medium to coarse sandy GRAVEL, trace silt, trace
debris (wood); wet. [FILL]
Bottom 5" - Orange brown to brown, fine to coarse SAND, little silt,
trace gravel, trace debris (wood); wet. [FILL]

Dark brown, fine to coarse SAND, some silt, little gravel, trace to some
organics; wet.

Top 7" - Very soft, black, PEAT, trace sand, trace gravel; wet.
Bottom 7" - Dark brown, ORGANIC SILT; wet.

Very soft, brown, CLAY with some organics, some fine sand, trace
gravel; wet.

Top 4" - Medium dense, gray, fine to coarse gravelly SAND, little silt;
wet.
Bottom 13" - Gray, silty fine SAND; wet.

Top 6" - Gray, fine SAND, little silt; wet.
Bottom 3" - Light brown, silty fine SAND; wet.

End of boring at 21 ft.

BORING NUMBER: B-6

LOGGED BY: BDG
CHECKED BY: SJB

CLIENT: City of Peabody
PROJECT NUMBER: 2180658

PROJECT: MVP Action Grant
LOCATION: Peabody, MA

N-VALUE RELATIONSHIPS
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GENERAL NOTES

Standard split spoon sampler
driven w/ 140-lb. hammer
(24" long, 2" OD, 1-3/8" ID)

Modified split spoon sampler
driven w/ 140-lb. hammer
(24" long, 3" OD, 2-3/8" ID)
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Groundwater Observationsgravelly, sandy, silty, clayey

GRAVEL, SAND, SILT, CLAY

15 - 50%

> 50%
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5 - 15%

PEAT

organic (soil name)

(soil name) with
some organics

trace organics

Date: 11/9/2018

PL LLMC

1. The stratification lines represent the approximate
boundary between soil types; actual transitions may be
gradual.

Thin-walled tube sampler
pushed w/ rig hydraulics
(30" long, 3" ID)

NX rock core sampler advanced
using rotary drilling methods
(5' long, 3" ID)

SAMPLE LEGEND

CONSISTENCY OF
COHESIVE SOILS

Very Soft
Soft

Medium Stiff
Stiff

Very Stiff
Hard

DENSITY OF
GRANULAR SOILS

Very Loose
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Medium Dense
Dense

Very Dense

N-VALUE
BLOWS/FT.

0 - 4
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> 50
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2. Water level readings have been made in the drill holes
at the times and conditions stated on the boring log.
Fluctuations in the level of groundwater may occur due
to other factors than those presented at the time
measurements are made.
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Remarks and Additional Tests
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BORING NUMBER: B-6

Sample Description Data Plots

CONTRACTOR: New England Boring Contractors
FOREMAN/DRILLER: Brett Raiche
DRILL RIG TYPE: Acker Soil Scout tracked rig
OTHER EQUIPMENT: -

DRILLING METHOD: Fluid rotary with driven casing
CASING/AUGER SIZE: 4.0" flush joint casing
SAMPLING METHOD: Standard penetration test (SPT)
SAMPLER HAMMER: 140-lb. w/ rope and cathead

BORING LOCATION: 166R Main St.
GROUND ELEV:  9 ft. +/- (NAVD 88)
DATE STARTED: 11/9/2018
DATE COMPLETED: 11/9/2018
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
M

in
er

al
 S

oi
l

O
rg

an
ic

 S
oi

ls

 WOR =  Weight of rods
 WOH =  Weight of hammer
 P200 =  Percent passing the #200

    sieve (laborator value)
 OC =  Organic content, %

    (laboratory value)

    SPT N-Value
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     Laboratory Test Data:
 PL = Plastic Limit, %
 MC= Moisture content, %
 LL = Liquid Limit, %

         In-Situ Test Data
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Approx. 34-inch-thick stacked boulder wall. No mortar
visible at back of wall.

Minor caving below approximately 5.3 ft.

0.4'

6.2'

(5") TOPSOIL.
Brown, fine to coarse SAND, trace to little gravel, trace to little silt, with trace to
some organics (roots), with trace debris (coal, glass, plastics, concrete fragments);
moist. [FILL]

Wet below 5.8 ft due to seepage.
End of test pit at 6.2 ft.

6 ft. +/-

EXCAVATOR: Kubota U17 DATE STARTED: 11/7/2018

LOGGED BY: BDG
CHECKED BY: SJB

CLIENT: City of Peabody
PROJECT NUMBER: 2180658

PROJECT: MVP Action Grant
LOCATION: Peabody, MA

TEST PIT NUMBER: TP-1

CONTRACTOR: New England Boring Contractor

4.5 ft. +/-

Remarks and Tests

OPERATOR: Brett Raiche

BUCKET TYPE: Toothed, 1-ft wide
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TEST PIT LOCATION: 24 Caller St.

Photo 1 - Overview of TP-1.

GENERAL NOTES
1. The stratification lines represent the approximate boundary between soil types; actual transitions may be gradual.

2. Relative soil densities and consistencies, where noted, are estimates based on visual observation only.

3. Water level observations were made at time of excavation. Fluctuations in the level of groundwater may occur due to other factors than those presented at the time measurements were
made.

GROUND ELEVATION:  11 ft. +/- (NAVD 88)

Groundwater Observations

Date: 11/7/2018

Depth: 5.8 ft. +/-

DATE COMPLETED: 11/7/2018

Material Description

PAGE  1  OF  1
TEST PIT NUMBER: TP-1
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
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 P200 =  Percent passing the #200
    sieve (laborator value)

 MC =  Moisture content, %
    (laboratory value)

 OC =  Organic content, %
    (laboratory value)
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17 to 21-in. thick vertical CIP concrete wall to about 4 ft.

Base of wall below 4 ft consists of stacked stones up to
34-inches diameter.

0.3'

5.9'

(4") TOPSOIL.
Brown, fine to coarse SAND, some gravel to gravelly, trace to little silt, with trace to
some organics (roots), with trace debris (tile, glass, metals, brick fragements,
weathered mortar), with occasioal cobbles and occasional boulders; moist. [FILL]

Wet below 5.3 ft due to seepage.

End of test pit at 5.9 ft.

6 ft. +/-

EXCAVATOR: Kubota U17 DATE STARTED: 11/7/2018

Photo 1 - Overview of TP-2. Photo 2 - Concrete wall and rock base.

LOGGED BY: BDG
CHECKED BY: SJB

CLIENT: City of Peabody
PROJECT NUMBER: 2180658

PROJECT: MVP Action Grant
LOCATION: Peabody, MA

TEST PIT NUMBER: TP-2

CONTRACTOR: New England Boring Contractor

2.5 ft. +/-

Remarks and Tests

OPERATOR: Brett Raiche

BUCKET TYPE: Toothed, 1-ft wide
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TEST PIT LOCATION: 24 Caller St.

GENERAL NOTES
1. The stratification lines represent the approximate boundary between soil types; actual transitions may be gradual.

2. Relative soil densities and consistencies, where noted, are estimates based on visual observation only.

3. Water level observations were made at time of excavation. Fluctuations in the level of groundwater may occur due to other factors than those presented at the time measurements were
made.

GROUND ELEVATION:  11 ft. +/- (NAVD 88)

Groundwater Observations

Date: 11/7/2018

Depth: 5.3 ft. +/-

DATE COMPLETED: 11/7/2018

Material Description

PAGE  1  OF  1
TEST PIT NUMBER: TP-2
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
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 P200 =  Percent passing the #200
    sieve (laborator value)

 MC =  Moisture content, %
    (laboratory value)

 OC =  Organic content, %
    (laboratory value)
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Approx. 21-in.-thick vertical CIP concrete wall encountered
to bottom of test pit.

Minor caving below approximately 4.8 ft.

0.4'

5.7'

(5") TOPSOIL.
Light brown to brown, fine to coarse SAND, trace to little gravel, trace to little silt,
with trace to some organics (roots), with trace to some debris (ash, coal, plastics,
metals, glass, brick fragments, concrete pieces, weathered mortar), with occasional
cobbles, and few boulders (up to 28 in); moist. [FILL]

Wet below 5.3 ft due to seepage.
End of test pit at 5.7 ft.

6 ft. +/-

EXCAVATOR: Kubota U17 DATE STARTED: 11/6/2018

LOGGED BY: BDG
CHECKED BY: SJB

CLIENT: City of Peabody
PROJECT NUMBER: 2180658

PROJECT: MVP Action Grant
LOCATION: Peabody, MA

TEST PIT NUMBER: TP-3

CONTRACTOR: New England Boring Contractor

2.5 ft. +/-

Remarks and Tests

OPERATOR: Brett Raiche

BUCKET TYPE: Toothed, 1-ft wide
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TEST PIT LOCATION: 24 Caller St.

Photo 1 - Overview of TP-3.

GENERAL NOTES
1. The stratification lines represent the approximate boundary between soil types; actual transitions may be gradual.

2. Relative soil densities and consistencies, where noted, are estimates based on visual observation only.

3. Water level observations were made at time of excavation. Fluctuations in the level of groundwater may occur due to other factors than those presented at the time measurements were
made.

GROUND ELEVATION:  11 ft. +/- (NAVD 88)

Groundwater Observations

Date: 11/6/2018

Depth: 5.3 ft. +/-

DATE COMPLETED: 11/6/2018

Material Description
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TEST PIT NUMBER: TP-3
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
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 P200 =  Percent passing the #200
    sieve (laborator value)

 MC =  Moisture content, %
    (laboratory value)

 OC =  Organic content, %
    (laboratory value)
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Approx. 16 to 21-in.-thick mortared stone wall observed to
bottom of test pit. Backwall was roughly vertical.

Minor caving below approximately 5.9 ft.
5.8'

6.8'

Light brown to brown, fine to coarse SAND, trace to little gravel, trace to little silt,
with trace to some organics (roots), with trace debris (plastics, brick fragments),
with occasional cobbles, and few AC pavement pieces; moist. [FILL]

With some debris (brick fragments, wood/lumber, glass, tiles, coal, ash, metal
wires, weathered mortar) below 1.7 ft.

Gray, fine to medium SAND, trace to little gravel, trace to little silt, with some debris
(brick fragments, tile, weathered mortar, coal), with trace organics (roots, fibers);
moist. [FILL]
Wet below 6.7 ft due to seepage.
End of test pit at 6.8 ft.

2 ft. +/-

EXCAVATOR: Kubota U17 DATE STARTED: 11/6/2018

LOGGED BY: BDG
CHECKED BY: SJB

CLIENT: City of Peabody
PROJECT NUMBER: 2180658

PROJECT: MVP Action Grant
LOCATION: Peabody, MA

TEST PIT NUMBER: TP-4

CONTRACTOR: New England Boring Contractor

7 ft. +/-

Remarks and Tests

OPERATOR: Brett Raiche

BUCKET TYPE: Toothed, 1-ft wide
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TEST PIT LOCATION: 21 Caller St.

Photo 1 - Overview of TP-4.

GENERAL NOTES
1. The stratification lines represent the approximate boundary between soil types; actual transitions may be gradual.

2. Relative soil densities and consistencies, where noted, are estimates based on visual observation only.

3. Water level observations were made at time of excavation. Fluctuations in the level of groundwater may occur due to other factors than those presented at the time measurements were
made.

GROUND ELEVATION:  11 ft. +/- (NAVD 88)

Groundwater Observations

Date: 11/6/2018

Depth: 6.7 ft. +/-

DATE COMPLETED: 11/6/2018

Material Description
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TEST PIT NUMBER: TP-4
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
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 P200 =  Percent passing the #200
    sieve (laborator value)

 MC =  Moisture content, %
    (laboratory value)

 OC =  Organic content, %
    (laboratory value)
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20-in.-thick dry-stacked granite block wall observed to
bottom of test pit. Backwall was roughly vertical.

4.0'

5.6'

Brown, fine to coarse SAND, trace to some gravel, trace to little silt, with trace to
some organics (roots), with trace debris (coal), with few cobbles; moist. [FILL]

Gray, fine to medium SAND, trace to some gravel, trace to some silt, with trace to
some debris (coal, brick fragments), with trace organics (roots, fibers); moist. [FILL]
Wet below 4.6 ft due to seepage.

End of test pit at 5.6 ft.

3.5 ft. +/-

EXCAVATOR: Kubota U17 DATE STARTED: 11/6/2018

LOGGED BY: BDG
CHECKED BY: SJB

CLIENT: City of Peabody
PROJECT NUMBER: 2180658

PROJECT: MVP Action Grant
LOCATION: Peabody, MA

TEST PIT NUMBER: TP-5

CONTRACTOR: New England Boring Contractor

1.5 ft. +/-

Remarks and Tests

OPERATOR: Brett Raiche

BUCKET TYPE: Toothed, 1-ft wide
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TEST PIT LOCATION: 21 Caller St.

Photo 1 - Overview of TP-5.

GENERAL NOTES
1. The stratification lines represent the approximate boundary between soil types; actual transitions may be gradual.

2. Relative soil densities and consistencies, where noted, are estimates based on visual observation only.

3. Water level observations were made at time of excavation. Fluctuations in the level of groundwater may occur due to other factors than those presented at the time measurements were
made.

GROUND ELEVATION:  10 ft. +/- (NAVD 88)

Groundwater Observations

Date: 11/6/2018

Depth: 4.6 ft. +/-

DATE COMPLETED: 11/6/2018

Material Description
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TEST PIT NUMBER: TP-5
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
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 P200 =  Percent passing the #200
    sieve (laborator value)

 MC =  Moisture content, %
    (laboratory value)

 OC =  Organic content, %
    (laboratory value)
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BridgesS
Callout
20-inch thick dry-stacked stone wall 



No wall structure visible in test pit.

3.8'

5.6'

Brown, fine to coarse SAND, little to gravelly, trace to little silt, with trace to some
organics (roots), with occasional cobbles; moist. [FILL]

Gray to blueish gray, fine to medium SAND, trace to little gravel, trace to little silt,
with trace debris (glass, brick fragments), with trace organics (roots, fibers), with
few cobbles; moist. [FILL]

Wet below 5.3 ft due to seepage.
End of test pit at 5.6 ft.

5.5 ft. +/-

EXCAVATOR: Kubota U17 DATE STARTED: 11/6/2018

LOGGED BY: BDG
CHECKED BY: SJB

CLIENT: City of Peabody
PROJECT NUMBER: 2180658

PROJECT: MVP Action Grant
LOCATION: Peabody, MA

TEST PIT NUMBER: TP-6

CONTRACTOR: New England Boring Contractor

1.5 ft. +/-

Remarks and Tests

OPERATOR: Brett Raiche

BUCKET TYPE: Toothed, 1-ft wide
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TEST PIT LOCATION: 21 Caller St.

Photo 1 - Overview of TP-6.

GENERAL NOTES
1. The stratification lines represent the approximate boundary between soil types; actual transitions may be gradual.

2. Relative soil densities and consistencies, where noted, are estimates based on visual observation only.

3. Water level observations were made at time of excavation. Fluctuations in the level of groundwater may occur due to other factors than those presented at the time measurements were
made.

GROUND ELEVATION:  9 ft. +/- (NAVD 88)

Groundwater Observations

Date: 11/6/2018

Depth: 5.3 ft. +/-

DATE COMPLETED: 11/6/2018

Material Description
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TEST PIT NUMBER: TP-6
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General Format: Density/consistency, color, classification name
(secondary PRIMARY, additional); moisture, additional information.

[UNIT NAME and/or ORIGIN]

Soil Classification Name Guide based on Constituent Percentages
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 P200 =  Percent passing the #200
    sieve (laborator value)

 MC =  Moisture content, %
    (laboratory value)

 OC =  Organic content, %
    (laboratory value)
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DRAFT – ENGINEERING EVALUATION & DESIGN 
ALTERNATIVE ANALYSIS 

 

CITY OF PEABODY, MA 

APPENDIX E   
 

Geotechnical Analytical Laboratory Report 
  



Client: Weston & Sampson Engineers
Project: Peabody Riverwalk
Location: Peabody, MA Project No: GTX-309194
Boring ID: B-7
Sample ID: S5
Depth : 8-10 ft

Sample Type: jar
Test Date: 12/06/18
Test Id: 483764

Tested By: GA
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark gray sandy clay with organics
Sample Comment: ---

Moisture, Ash, and Organic Matter - ASTM D2974

printed 12/6/2018 8:41:41 AM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,% 

 Ash
Content,% 

 Organic
Matter,% 

B-7 S5 8-10 ft Moist, dark gray sandy clay
with organics

93 89.4 10.6

Notes: Moisture content determined by Method A and reported as a percentage of oven-dried mass;
dried to a constant mass at temperature of 105º C
Ash content and organic matter determined by Method C; dried to constant mass at temperature 440º C



Client: Weston & Sampson Engineers
Project: Peabody Riverwalk
Location: Peabody, MA Project No: GTX-309194
Boring ID: B-1
Sample ID: S6
Depth : 11-13 ft

Sample Type: jar
Test Date: 12/06/18
Test Id: 483340

Tested By: GA
Checked By: emm

Test Comment: ---
Visual Description: Moist, very dark gray silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 12/6/2018 8:40:52 AM
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% Sand
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

100

98

95

85

55

26

17

13

 Coefficients
D   =0.4375 mm85

D   =0.2749 mm60

D   =0.2300 mm50

D   =0.1606 mm30

D   =0.0873 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---



Client: Weston & Sampson Engineers
Project: Peabody Riverwalk
Location: Peabody, MA Project No: GTX-309194
Boring ID: B-2
Sample ID: S5 (bottom)
Depth : 9-10 ft

Sample Type: jar
Test Date: 12/06/18
Test Id: 483341

Tested By: GA
Checked By: emm

Test Comment: ---
Visual Description: Moist, light grayish brown silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 12/6/2018 8:40:53 AM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

100

100

100

99

98

72

46

26

 Coefficients
D   =0.1946 mm85

D   =0.1282 mm60

D   =0.1123 mm50

D   =0.0806 mm30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---



Client: Weston & Sampson Engineers
Project: Peabody Riverwalk
Location: Peabody, MA Project No: GTX-309194
Boring ID: B-3
Sample ID: S4 (bottom)
Depth : 9-10 ft

Sample Type: jar
Test Date: 12/06/18
Test Id: 483342

Tested By: GA
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark yellowish brown silty sand with gravel
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 12/6/2018 8:40:55 AM

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.11101001000

P
er

ce
nt

 F
in

er

Grain Size (mm)

1.
0 

in
 

0.
75

 in
 

0.
5 

in
 

0.
37

5 
in

 

#
4 

#
10

 

#
20

 

#
40

 

#
60

 

#
10

0 
#

14
0 

#
20

0 

% Cobble

---

% Gravel

16.6

% Sand

69.3

% Silt & Clay Size

14.1
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.0 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

100

87

87

87

83

72

60

48

37

25

19

14

 Coefficients
D   =6.4529 mm85

D   =0.8359 mm60

D   =0.4863 mm50

D   =0.1878 mm30

D   =0.0803 mm15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-b (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD



Client: Weston & Sampson Engineers
Project: Peabody Riverwalk
Location: Peabody, MA Project No: GTX-309194
Boring ID: B-4
Sample ID: S3
Depth : 4-6 ft

Sample Type: jar
Test Date: 12/06/18
Test Id: 483343

Tested By: GA
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark gray silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 12/6/2018 8:40:55 AM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

9.50

4.75

2.00

0.85

0.42
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0.075

100
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56
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 Coefficients
D   =0.4313 mm85

D   =0.1639 mm60

D   =0.1352 mm50

D   =0.0885 mm30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Gravel and Sand (A-2-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD



Client: Weston & Sampson Engineers
Project: Peabody Riverwalk
Location: Peabody, MA Project No: GTX-309194
Boring ID: B-6
Sample ID: S6
Depth : 14-16 ft

Sample Type: jar
Test Date: 12/06/18
Test Id: 483344

Tested By: GA
Checked By: emm

Test Comment: ---
Visual Description: Moist, gray sandy silt
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 12/6/2018 8:40:56 AM
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Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

100

97
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73

64

 Coefficients
D   =0.2000 mm85

D   =N/A60

D   =N/A50

D   =N/A30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD



Client: Weston & Sampson Engineers
Project: Peabody Riverwalk
Location: Peabody, MA Project No: GTX-309194
Boring ID: B-7
Sample ID: S5
Depth : 8-10 ft

Sample Type: jar
Test Date: 12/06/18
Test Id: 483345

Tested By: GA
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark gray sandy clay with organics
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 12/6/2018 8:40:57 AM
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 Coefficients
D   =0.6414 mm85

D   =N/A60

D   =N/A50

D   =N/A30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

                                  November 13, 2018       

Sarah DeStefano

Weston & Sampson Engineers MA

5 Centennial Drive

Peabody, MA 01960

Project Location: North River Canal- Peabody, MA

Client Job Number: 

Project Number: 2180658

Laboratory Work Order Number: 18K0257

Enclosed are results of analyses for samples received by the laboratory on November 6, 2018. If you have any questions 

concerning this report, please feel free to contact me.

Sincerely,

Meghan E. Kelley

Project Manager
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

ANALYTICAL SUMMARY

11/13/2018

Weston & Sampson Engineers MA

5 Centennial Drive

Peabody, MA 01960

ATTN: Sarah DeStefano

2180658

18K0257

The results of analyses performed on the following samples submitted to the CON-TEST Analytical Laboratory are found in this report.

PROJECT LOCATION:

PURCHASE ORDER NUMBER:

PROJECT NUMBER:

REPORT DATE:

WORK ORDER NUMBER:

FIELD SAMPLE # LAB ID: MATRIX TESTSAMPLE DESCRIPTION SUB LAB

North River Canal- Peabody, MA

TP-5 (5-6') 18K0257-01 Soil SM 2540G

SM21-22 2510B 

Modified

SM2580 A

SW-846 1010A

SW-846 1030

SW-846 6010D

SW-846 7196A

SW-846 7471B

SW-846 8082A

SW-846 8100 Modified

SW-846 8260C

SW-846 8270D

SW-846 9014

SW-846 9030A

SW-846 9045C

[TOC_1]Sample Summary[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CASE NARRATIVE SUMMARY

All reported results are within defined laboratory quality control objectives unless listed below or otherwise qualified in this report.

For method 6010, only a select list of metals was requested and reported.

[TOC_1]Case Narrative[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

SW-846 7196A

Qualifications:

For solid method SW846-7196A, the matrix spike is outside of control limits.  pH and ORP results were indicative of reducing conditions.  

Reanalysis is not required.  Analysis is in control based on LCS recoveries.
Analyte & Samples(s) Qualified:

MS-16

Hexavalent Chromium

18K0257-01[TP-5 (5-6')], B216585-MS1, B216585-MS2, B216585-MS3, B216585-MSD1

Elevated method reporting limit due to intense color of sample

Analyte & Samples(s) Qualified:

W-06

Hexavalent Chromium

18K0257-01[TP-5 (5-6')]

SW-846 8082A

Qualifications:

A dilution was performed as part of the standard analytical procedure.

Analyte & Samples(s) Qualified:

O-32

18K0257-01[TP-5 (5-6')]

SW-846 8260C

Qualifications:

Response factor is less than method specified minimum acceptable value.  Reduced precision and accuracy may be associated with reported 

result.
Analyte & Samples(s) Qualified:

V-16

1,4-Dioxane

18K0257-01[TP-5 (5-6')], B216709-BLK1, B216709-BS1, B216709-BSD1

Initial calibration verification (ICV) did not meet method specifications and was biased on the low side for this compound. Reported result is 

estimated.
Analyte & Samples(s) Qualified:

V-34

Bromomethane

18K0257-01[TP-5 (5-6')], B216709-BLK1, B216709-BS1, B216709-BSD1, S029248-CCV1

SW-846 8270D

Qualifications:

Continuing calibration did not meet method specifications and was biased on the low side for this compound.

Analyte & Samples(s) Qualified:

V-05

Aniline

18K0257-01[TP-5 (5-6')], B216591-BLK1, B216591-BS1, B216591-BSD1

Pyridine

B216591-BLK1, B216591-BS1, B216591-BSD1

Continuing calibration did not meet method specifications and was biased on the high side for this compound.

Analyte & Samples(s) Qualified:

V-06

4-Nitrophenol

B216591-BS1, B216591-BSD1

Initial calibration did not meet method specifications.  Compound was calibrated using linear regression with correlation coefficient <0.99.  

Reported result is estimated.
Analyte & Samples(s) Qualified:

V-19

2,4-Dinitrophenol

18K0257-01[TP-5 (5-6')], B216591-BLK1, B216591-BS1, B216591-BSD1

Page 6 of 43
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Continuing calibration did not meet method specifications and was biased on the high side.  Data validation is not affected since sample result 

was "not detected" for this compound.
Analyte & Samples(s) Qualified:

V-20

4-Nitrophenol

B216591-BLK1

Initial calibration verification (ICV) did not meet method specifications and was biased on the low side for this compound. Reported result is 

estimated.
Analyte & Samples(s) Qualified:

V-34

4-Bromophenylphenylether

B216591-BSD1

4-Chloroaniline

18K0257-01[TP-5 (5-6')], B216591-BLK1, B216591-BS1, B216591-BSD1

Aniline

18K0257-01[TP-5 (5-6')], B216591-BLK1, B216591-BS1, B216591-BSD1

SW-846 8100 Modified

TPH (C9-C36) is quantitated against a calibration made with a diesel standard.

SW-846 8260C

Laboratory control sample recoveries for required MCP Data Enhancement 8260 compounds were all within limits specified by the method except for �difficult analytes� where 

recovery control limits of 40-160% are used and/or unless otherwise listed in this narrative. Difficult analytes: MIBK, MEK, acetone, 1,4-dioxane, chloromethane, 

dichlorodifluoromethane, 2-hexanone, and bromomethane.

SW-846 8270D

Laboratory control sample recoveries for required MCP Data Enhancement 8270 compounds were all within control limits specified by the method, 40-140% for base/neutrals 

and 30-130% for acids except for �difficult analytes� listed below and/or otherwise listed in this narrative. Difficult analytes limits are 15 and 140%: 2,4-dinitrophenol, 

4-chloroaniline, 4-nitrophenol, and phenol.

The results of analyses reported only relate to samples submitted to the Con-Test Analytical Laboratory for testing.

I certify that the analyses listed above, unless specifically listed as subcontracted, if any, were performed under my direction according to the approved methodologies listed 

in this document, and that based upon my inquiry of those individuals immediately responsible for obtaining the information, the material contained in this report is, to the 

best of my knowledge and belief, accurate and complete.

Lisa A. Worthington

Project Manager
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  11/6/2018

Work Order:   18K0257Sample Description:Project Location:  North River Canal- Peabody, MA

Sample ID:  18K0257-01

Field Sample #:  TP-5 (5-6')

Sample Matrix:  Soil

Sampled:  11/6/2018  08:30

[TOC_2]18K0257-01[TOC]

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.15 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Acetone

ND 0.0015 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1tert-Amyl Methyl Ether (TAME)

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Benzene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Bromobenzene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Bromochloromethane

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Bromodichloromethane

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Bromoform

ND 0.015 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1 V-34Bromomethane

ND 0.059 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C12-Butanone (MEK)

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1n-Butylbenzene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1sec-Butylbenzene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1tert-Butylbenzene

ND 0.0015 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1tert-Butyl Ethyl Ether (TBEE)

ND 0.0089 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Carbon Disulfide

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Carbon Tetrachloride

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Chlorobenzene

ND 0.0015 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Chlorodibromomethane

ND 0.015 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Chloroethane

ND 0.0059 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Chloroform

ND 0.015 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Chloromethane

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C12-Chlorotoluene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C14-Chlorotoluene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,2-Dibromo-3-chloropropane (DBCP)

ND 0.0015 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,2-Dibromoethane (EDB)

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Dibromomethane

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,2-Dichlorobenzene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,3-Dichlorobenzene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,4-Dichlorobenzene

ND 0.015 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Dichlorodifluoromethane (Freon 12)

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,1-Dichloroethane

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,2-Dichloroethane

ND 0.0059 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,1-Dichloroethylene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1cis-1,2-Dichloroethylene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1trans-1,2-Dichloroethylene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,2-Dichloropropane

ND 0.0015 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,3-Dichloropropane

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C12,2-Dichloropropane

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,1-Dichloropropene

ND 0.0015 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1cis-1,3-Dichloropropene

ND 0.0015 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1trans-1,3-Dichloropropene

ND 0.015 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Diethyl Ether

ND 0.0015 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Diisopropyl Ether (DIPE)

ND 0.15 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1 V-161,4-Dioxane

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Ethylbenzene

[TOC_1]Sample Results[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  11/6/2018

Work Order:   18K0257Sample Description:Project Location:  North River Canal- Peabody, MA

Sample ID:  18K0257-01

Field Sample #:  TP-5 (5-6')

Sample Matrix:  Soil

Sampled:  11/6/2018  08:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Volatile Organic Compounds by GC/MS

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Hexachlorobutadiene

ND 0.030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C12-Hexanone (MBK)

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Isopropylbenzene (Cumene)

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1p-Isopropyltoluene (p-Cymene)

ND 0.0059 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Methyl tert-Butyl Ether (MTBE)

ND 0.015 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Methylene Chloride

ND 0.030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C14-Methyl-2-pentanone (MIBK)

ND 0.0059 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Naphthalene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1n-Propylbenzene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Styrene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,1,1,2-Tetrachloroethane

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,1,2,2-Tetrachloroethane

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Tetrachloroethylene

ND 0.015 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Tetrahydrofuran

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Toluene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,2,3-Trichlorobenzene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,2,4-Trichlorobenzene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,1,1-Trichloroethane

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,1,2-Trichloroethane

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Trichloroethylene

ND 0.015 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Trichlorofluoromethane (Freon 11)

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,2,3-Trichloropropane

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,2,4-Trimethylbenzene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C11,3,5-Trimethylbenzene

ND 0.015 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1Vinyl Chloride

ND 0.0059 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1m+p Xylene

ND 0.0030 11/8/18 12:52 MFFmg/Kg dry 11/8/18SW-846 8260C1o-Xylene

Surrogates % Recovery Recovery Limits Flag/Qual

1,2-Dichloroethane-d4 96.5 11/8/18  12:5270-130

Toluene-d8 99.6 11/8/18  12:5270-130

4-Bromofluorobenzene 96.1 11/8/18  12:5270-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  11/6/2018

Work Order:   18K0257Sample Description:Project Location:  North River Canal- Peabody, MA

Sample ID:  18K0257-01

Field Sample #:  TP-5 (5-6')

Sample Matrix:  Soil

Sampled:  11/6/2018  08:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.22 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Acenaphthene

ND 0.22 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Acenaphthylene

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Acetophenone

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1 V-05, V-34Aniline

ND 0.22 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Anthracene

ND 0.22 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Benzo(a)anthracene

ND 0.22 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Benzo(a)pyrene

ND 0.22 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Benzo(b)fluoranthene

ND 0.22 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Benzo(g,h,i)perylene

ND 0.22 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Benzo(k)fluoranthene

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Bis(2-chloroethoxy)methane

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Bis(2-chloroethyl)ether

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Bis(2-chloroisopropyl)ether

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Bis(2-Ethylhexyl)phthalate

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D14-Bromophenylphenylether

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Butylbenzylphthalate

ND 0.86 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1 V-344-Chloroaniline

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D12-Chloronaphthalene

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D12-Chlorophenol

ND 0.22 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Chrysene

ND 0.22 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Dibenz(a,h)anthracene

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Dibenzofuran

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Di-n-butylphthalate

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D11,2-Dichlorobenzene

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D11,3-Dichlorobenzene

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D11,4-Dichlorobenzene

ND 0.22 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D13,3-Dichlorobenzidine

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D12,4-Dichlorophenol

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Diethylphthalate

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D12,4-Dimethylphenol

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Dimethylphthalate

ND 0.86 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1 V-192,4-Dinitrophenol

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D12,4-Dinitrotoluene

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D12,6-Dinitrotoluene

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Di-n-octylphthalate

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D11,2-Diphenylhydrazine/Azobenzene

ND 0.22 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Fluoranthene

ND 0.22 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Fluorene

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Hexachlorobenzene

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Hexachlorobutadiene

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Hexachloroethane

ND 0.22 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Indeno(1,2,3-cd)pyrene

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Isophorone

ND 0.22 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D12-Methylnaphthalene
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  11/6/2018

Work Order:   18K0257Sample Description:Project Location:  North River Canal- Peabody, MA

Sample ID:  18K0257-01

Field Sample #:  TP-5 (5-6')

Sample Matrix:  Soil

Sampled:  11/6/2018  08:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Semivolatile Organic Compounds by GC/MS

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D12-Methylphenol

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D13/4-Methylphenol

ND 0.22 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Naphthalene

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Nitrobenzene

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D12-Nitrophenol

ND 0.86 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D14-Nitrophenol

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Pentachlorophenol

ND 0.22 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Phenanthrene

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Phenol

ND 0.22 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D1Pyrene

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D11,2,4-Trichlorobenzene

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D12,4,5-Trichlorophenol

ND 0.44 11/9/18 17:46 BGLmg/Kg dry 11/7/18SW-846 8270D12,4,6-Trichlorophenol

Surrogates % Recovery Recovery Limits Flag/Qual

2-Fluorophenol 72.3 11/9/18  17:4630-130

Phenol-d6 82.6 11/9/18  17:4630-130

Nitrobenzene-d5 71.3 11/9/18  17:4630-130

2-Fluorobiphenyl 51.0 11/9/18  17:4630-130

2,4,6-Tribromophenol 99.2 11/9/18  17:4630-130

p-Terphenyl-d14 57.1 11/9/18  17:4630-130
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  11/6/2018

Work Order:   18K0257Sample Description:Project Location:  North River Canal- Peabody, MA

Sample ID:  18K0257-01

Field Sample #:  TP-5 (5-6')

Sample Matrix:  Soil

Sampled:  11/6/2018  08:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Sample Flags: O-32 Polychlorinated Biphenyls with 3540 Soxhlet Extraction

ND 0.10 11/8/18 23:49 TGmg/Kg dry 11/7/18SW-846 8082A4Aroclor-1016 [1]

ND 0.10 11/8/18 23:49 TGmg/Kg dry 11/7/18SW-846 8082A4Aroclor-1221 [1]

ND 0.10 11/8/18 23:49 TGmg/Kg dry 11/7/18SW-846 8082A4Aroclor-1232 [1]

ND 0.10 11/8/18 23:49 TGmg/Kg dry 11/7/18SW-846 8082A4Aroclor-1242 [1]

ND 0.10 11/8/18 23:49 TGmg/Kg dry 11/7/18SW-846 8082A4Aroclor-1248 [1]

ND 0.10 11/8/18 23:49 TGmg/Kg dry 11/7/18SW-846 8082A4Aroclor-1254 [1]

ND 0.10 11/8/18 23:49 TGmg/Kg dry 11/7/18SW-846 8082A4Aroclor-1260 [1]

ND 0.10 11/8/18 23:49 TGmg/Kg dry 11/7/18SW-846 8082A4Aroclor-1262 [1]

ND 0.10 11/8/18 23:49 TGmg/Kg dry 11/7/18SW-846 8082A4Aroclor-1268 [1]

Surrogates % Recovery Recovery Limits Flag/Qual

Decachlorobiphenyl [1] 93.4 11/8/18  23:4930-150

Decachlorobiphenyl [2] 96.1 11/8/18  23:4930-150

Tetrachloro-m-xylene [1] 94.3 11/8/18  23:4930-150

Tetrachloro-m-xylene [2] 101 11/8/18  23:4930-150
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  11/6/2018

Work Order:   18K0257Sample Description:Project Location:  North River Canal- Peabody, MA

Sample ID:  18K0257-01

Field Sample #:  TP-5 (5-6')

Sample Matrix:  Soil

Sampled:  11/6/2018  08:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Petroleum Hydrocarbons Analyses

18 11 11/8/18 12:56 KLBmg/Kg dry 11/7/18SW-846 8100 Modified1TPH (C9-C36)

Surrogates % Recovery Recovery Limits Flag/Qual

2-Fluorobiphenyl 54.5 11/8/18  12:5640-140
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  11/6/2018

Work Order:   18K0257Sample Description:Project Location:  North River Canal- Peabody, MA

Sample ID:  18K0257-01

Field Sample #:  TP-5 (5-6')

Sample Matrix:  Soil

Sampled:  11/6/2018  08:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Metals Analyses (Total)

11 2.1 11/12/18 15:56 QNWmg/Kg dry 11/9/18SW-846 6010D1Arsenic

31 2.1 11/12/18 15:56 QNWmg/Kg dry 11/9/18SW-846 6010D1Barium

0.51 0.21 11/12/18 15:56 QNWmg/Kg dry 11/9/18SW-846 6010D1Cadmium

34 0.43 11/12/18 15:56 QNWmg/Kg dry 11/9/18SW-846 6010D1Chromium

42 0.64 11/12/18 15:56 QNWmg/Kg dry 11/9/18SW-846 6010D1Lead

0.099 0.032 11/13/18 12:26 EJBmg/Kg dry 11/13/18SW-846 7471B1Mercury

ND 4.3 11/12/18 15:56 QNWmg/Kg dry 11/9/18SW-846 6010D1Selenium

ND 0.43 11/12/18 15:56 QNWmg/Kg dry 11/9/18SW-846 6010D1Silver
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Date Received:  11/6/2018

Work Order:   18K0257Sample Description:Project Location:  North River Canal- Peabody, MA

Sample ID:  18K0257-01

Field Sample #:  TP-5 (5-6')

Sample Matrix:  Soil

Sampled:  11/6/2018  08:30

AnalystAnalyzedDilution Flag/QualRLResultsAnalyte

Date/Time

Units

Date

PreparedMethod

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)

> 212 °F 11/8/18 19:00 DJM°F 11/8/18SW-846 1010A1Flashpoint

ND 1.0 11/8/18  7:40 LLmg/Kg dry 11/7/18SW-846 7196A5 MS-16, W-06Hexavalent Chromium

Absent 11/7/18 14:47 LEDpresent/absent 11/7/18SW-846 10301Ignitability

130 11/6/18 22:41 LEDmV 11/6/18SM2580 A1Oxidation/Reduction Potential

6.5 11/6/18 22:41 LEDpH Units 11/6/18SW-846 9045C1pH @20°C

ND 0.0039 11/8/18 13:45 DJMmg/Kg 11/8/18SW-846 90141Reactive Cyanide

ND 20 11/8/18 13:30 DJMmg/Kg 11/8/18SW-846 9030A1Reactive Sulfide

9.8 2.0 11/7/18 16:30 ECµmhos/cm 11/7/18SM21-22 2510B 

Modified

1Specific conductance

75.9 11/13/18  9:40 ITB% Wt 11/12/18SM 2540G1% Solids
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Sample Extraction Data

Prep Method: % Solids-SM 2540G

Lab Number [Field ID] Batch Date

B216981 11/12/1818K0257-01 [TP-5 (5-6')]

SM21-22 2510B Modified

Lab Number [Field ID] Batch DateInitial [g]

B216620 11/07/181.0018K0257-01 [TP-5 (5-6')]

SM2580 A

Lab Number [Field ID] Batch DateInitial [g]

B216566 11/06/1820.018K0257-01 [TP-5 (5-6')]

SW-846 1010A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B216786 11/08/1850.0 50.018K0257-01 [TP-5 (5-6')]

SW-846 1030

Lab Number [Field ID] Batch DateInitial [g]

B216677 11/07/1850.018K0257-01 [TP-5 (5-6')]

Prep Method: SW-846 3050B-SW-846 6010D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B216858 11/09/181.53 50.018K0257-01 [TP-5 (5-6')]

SW-846 7196A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B216585 11/07/182.56 10018K0257-01 [TP-5 (5-6')]

Prep Method: SW-846 7471-SW-846 7471B

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B217015 11/13/180.613 50.018K0257-01 [TP-5 (5-6')]

Prep Method: SW-846 3540C-SW-846 8082A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B216572 11/07/1810.2 10.018K0257-01 [TP-5 (5-6')]

[TOC_1]Sample Preparation Information[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Sample Extraction Data

Prep Method: SW-846 3546-SW-846 8100 Modified

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B216634 11/07/1830.0 1.0018K0257-01 [TP-5 (5-6')]

Prep Method: SW-846 5035-SW-846 8260C

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B216709 11/08/184.44 10.018K0257-01 [TP-5 (5-6')]

Prep Method: SW-846 3546-SW-846 8270D

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B216591 11/07/1830.5 1.0018K0257-01 [TP-5 (5-6')]

SW-846 9014

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B216706 11/08/1825400 25018K0257-01 [TP-5 (5-6')]

SW-846 9030A

Lab Number [Field ID] Batch DateInitial [g] Final [mL]

B216755 11/08/1825.3 25018K0257-01 [TP-5 (5-6')]

SW-846 9045C

Lab Number [Field ID] Batch DateInitial [g]

B216565 11/06/1820.018K0257-01 [TP-5 (5-6')]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

[TOC_2]Volatile Organic Compounds by GC/MS[TOC]

Batch B216709 - SW-846 5035
[TOC_3]B216709[TOC]

Blank (B216709-BLK1) Prepared & Analyzed: 11/08/18 

Acetone mg/Kg wet0.10ND

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010ND

Benzene mg/Kg wet0.0020ND

Bromobenzene mg/Kg wet0.0020ND

Bromochloromethane mg/Kg wet0.0020ND

Bromodichloromethane mg/Kg wet0.0020ND

Bromoform mg/Kg wet0.0020ND

Bromomethane mg/Kg wet0.010 V-34ND

2-Butanone (MEK) mg/Kg wet0.040ND

n-Butylbenzene mg/Kg wet0.0020ND

sec-Butylbenzene mg/Kg wet0.0020ND

tert-Butylbenzene mg/Kg wet0.0020ND

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010ND

Carbon Disulfide mg/Kg wet0.0060ND

Carbon Tetrachloride mg/Kg wet0.0020ND

Chlorobenzene mg/Kg wet0.0020ND

Chlorodibromomethane mg/Kg wet0.0010ND

Chloroethane mg/Kg wet0.010ND

Chloroform mg/Kg wet0.0040ND

Chloromethane mg/Kg wet0.010ND

2-Chlorotoluene mg/Kg wet0.0020ND

4-Chlorotoluene mg/Kg wet0.0020ND

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0020ND

1,2-Dibromoethane (EDB) mg/Kg wet0.0010ND

Dibromomethane mg/Kg wet0.0020ND

1,2-Dichlorobenzene mg/Kg wet0.0020ND

1,3-Dichlorobenzene mg/Kg wet0.0020ND

1,4-Dichlorobenzene mg/Kg wet0.0020ND

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.010ND

1,1-Dichloroethane mg/Kg wet0.0020ND

1,2-Dichloroethane mg/Kg wet0.0020ND

1,1-Dichloroethylene mg/Kg wet0.0040ND

cis-1,2-Dichloroethylene mg/Kg wet0.0020ND

trans-1,2-Dichloroethylene mg/Kg wet0.0020ND

1,2-Dichloropropane mg/Kg wet0.0020ND

1,3-Dichloropropane mg/Kg wet0.0010ND

2,2-Dichloropropane mg/Kg wet0.0020ND

1,1-Dichloropropene mg/Kg wet0.0020ND

cis-1,3-Dichloropropene mg/Kg wet0.0010ND

trans-1,3-Dichloropropene mg/Kg wet0.0010ND

Diethyl Ether mg/Kg wet0.010ND

Diisopropyl Ether (DIPE) mg/Kg wet0.0010ND

1,4-Dioxane mg/Kg wet0.10 V-16ND

Ethylbenzene mg/Kg wet0.0020ND

Hexachlorobutadiene mg/Kg wet0.0020ND

2-Hexanone (MBK) mg/Kg wet0.020ND

Isopropylbenzene (Cumene) mg/Kg wet0.0020ND

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020ND

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040ND

Methylene Chloride mg/Kg wet0.010ND

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020ND

Naphthalene mg/Kg wet0.0040ND

[TOC_1]QC Data[TOC]
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B216709 - SW-846 5035

Blank (B216709-BLK1) Prepared & Analyzed: 11/08/18 

n-Propylbenzene mg/Kg wet0.0020ND

Styrene mg/Kg wet0.0020ND

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020ND

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010ND

Tetrachloroethylene mg/Kg wet0.0020ND

Tetrahydrofuran mg/Kg wet0.010ND

Toluene mg/Kg wet0.0020ND

1,2,3-Trichlorobenzene mg/Kg wet0.0020ND

1,2,4-Trichlorobenzene mg/Kg wet0.0020ND

1,1,1-Trichloroethane mg/Kg wet0.0020ND

1,1,2-Trichloroethane mg/Kg wet0.0020ND

Trichloroethylene mg/Kg wet0.0020ND

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010ND

1,2,3-Trichloropropane mg/Kg wet0.0020ND

1,2,4-Trimethylbenzene mg/Kg wet0.0020ND

1,3,5-Trimethylbenzene mg/Kg wet0.0020ND

Vinyl Chloride mg/Kg wet0.010ND

m+p Xylene mg/Kg wet0.0040ND

o-Xylene mg/Kg wet0.0020ND

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 96.60.0483

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 98.40.0492

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 98.20.0491

LCS (B216709-BS1) Prepared & Analyzed: 11/08/18 

Acetone mg/Kg wet0.10 0.200 L-1440-160155 �0.310

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010 0.0200 70-13099.00.0198

Benzene mg/Kg wet0.0020 0.0200 70-13098.60.0197

Bromobenzene mg/Kg wet0.0020 0.0200 70-13097.30.0195

Bromochloromethane mg/Kg wet0.0020 0.0200 70-1301040.0209

Bromodichloromethane mg/Kg wet0.0020 0.0200 70-13096.60.0193

Bromoform mg/Kg wet0.0020 0.0200 70-13097.50.0195

Bromomethane mg/Kg wet0.010 0.0200 L-14, V-3440-16056.0 �0.0112

2-Butanone (MEK) mg/Kg wet0.040 0.200 40-160130 �0.261

n-Butylbenzene mg/Kg wet0.0020 0.0200 70-1301010.0202

sec-Butylbenzene mg/Kg wet0.0020 0.0200 70-1301020.0204

tert-Butylbenzene mg/Kg wet0.0020 0.0200 70-1301000.0200

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010 0.0200 70-13099.00.0198

Carbon Disulfide mg/Kg wet0.0060 0.0200 70-1301040.0208

Carbon Tetrachloride mg/Kg wet0.0020 0.0200 70-1301030.0206

Chlorobenzene mg/Kg wet0.0020 0.0200 70-13096.90.0194

Chlorodibromomethane mg/Kg wet0.0010 0.0200 70-1301040.0209

Chloroethane mg/Kg wet0.010 0.0200 70-13097.60.0195

Chloroform mg/Kg wet0.0040 0.0200 70-13098.20.0196

Chloromethane mg/Kg wet0.010 0.0200 40-160102 �0.0205

2-Chlorotoluene mg/Kg wet0.0020 0.0200 70-1301000.0200

4-Chlorotoluene mg/Kg wet0.0020 0.0200 70-1301040.0209

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0020 0.0200 70-13097.40.0195

1,2-Dibromoethane (EDB) mg/Kg wet0.0010 0.0200 70-1301040.0209

Dibromomethane mg/Kg wet0.0020 0.0200 70-1301030.0205

1,2-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301000.0201

1,3-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-1301010.0203

1,4-Dichlorobenzene mg/Kg wet0.0020 0.0200 70-13098.40.0197
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B216709 - SW-846 5035

LCS (B216709-BS1) Prepared & Analyzed: 11/08/18 

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.010 0.0200 40-16095.8 �0.0192

1,1-Dichloroethane mg/Kg wet0.0020 0.0200 70-1301010.0203

1,2-Dichloroethane mg/Kg wet0.0020 0.0200 70-1301010.0203

1,1-Dichloroethylene mg/Kg wet0.0040 0.0200 70-1301000.0200

cis-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 70-1301000.0201

trans-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 70-13099.80.0200

1,2-Dichloropropane mg/Kg wet0.0020 0.0200 70-13096.50.0193

1,3-Dichloropropane mg/Kg wet0.0010 0.0200 70-13095.30.0191

2,2-Dichloropropane mg/Kg wet0.0020 0.0200 70-1301050.0209

1,1-Dichloropropene mg/Kg wet0.0020 0.0200 70-1301010.0203

cis-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 70-1301010.0203

trans-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 70-1301060.0212

Diethyl Ether mg/Kg wet0.010 0.0200 70-13096.70.0193

Diisopropyl Ether (DIPE) mg/Kg wet0.0010 0.0200 70-1301000.0200

1,4-Dioxane mg/Kg wet0.10 0.200 V-1640-160100 �0.200

Ethylbenzene mg/Kg wet0.0020 0.0200 70-13097.00.0194

Hexachlorobutadiene mg/Kg wet0.0020 0.0200 70-1301010.0202

2-Hexanone (MBK) mg/Kg wet0.020 0.200 40-160116 �0.231

Isopropylbenzene (Cumene) mg/Kg wet0.0020 0.0200 70-1301020.0204

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020 0.0200 70-13098.50.0197

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040 0.0200 70-1301110.0223

Methylene Chloride mg/Kg wet0.010 0.0200 70-13086.40.0173

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020 0.200 40-160104 �0.208

Naphthalene mg/Kg wet0.0040 0.0200 70-13089.60.0179

n-Propylbenzene mg/Kg wet0.0020 0.0200 70-1301000.0201

Styrene mg/Kg wet0.0020 0.0200 70-13096.10.0192

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020 0.0200 70-1301040.0209

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010 0.0200 70-13095.70.0191

Tetrachloroethylene mg/Kg wet0.0020 0.0200 70-13098.90.0198

Tetrahydrofuran mg/Kg wet0.010 0.0200 70-13096.50.0193

Toluene mg/Kg wet0.0020 0.0200 70-13095.40.0191

1,2,3-Trichlorobenzene mg/Kg wet0.0020 0.0200 70-13097.60.0195

1,2,4-Trichlorobenzene mg/Kg wet0.0020 0.0200 70-13096.20.0192

1,1,1-Trichloroethane mg/Kg wet0.0020 0.0200 70-1301000.0201

1,1,2-Trichloroethane mg/Kg wet0.0020 0.0200 70-1301020.0204

Trichloroethylene mg/Kg wet0.0020 0.0200 70-13099.30.0199

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010 0.0200 70-13092.00.0184

1,2,3-Trichloropropane mg/Kg wet0.0020 0.0200 70-13087.60.0175

1,2,4-Trimethylbenzene mg/Kg wet0.0020 0.0200 70-13095.90.0192

1,3,5-Trimethylbenzene mg/Kg wet0.0020 0.0200 70-13099.80.0200

Vinyl Chloride mg/Kg wet0.010 0.0200 70-13094.00.0188

m+p Xylene mg/Kg wet0.0040 0.0400 70-13099.80.0399

o-Xylene mg/Kg wet0.0020 0.0200 70-13098.10.0196

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1040.0520

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 1000.0501

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 1010.0503
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B216709 - SW-846 5035

LCS Dup (B216709-BSD1) Prepared & Analyzed: 11/08/18 

Acetone mg/Kg wet0.10 0.200 20 L-1440-160134 14.1 �0.269

tert-Amyl Methyl Ether (TAME) mg/Kg wet0.0010 0.0200 2070-130106 6.360.0211

Benzene mg/Kg wet0.0020 0.0200 2070-130104 5.420.0208

Bromobenzene mg/Kg wet0.0020 0.0200 2070-130109 11.10.0217

Bromochloromethane mg/Kg wet0.0020 0.0200 2070-130107 2.370.0214

Bromodichloromethane mg/Kg wet0.0020 0.0200 2070-130103 6.450.0206

Bromoform mg/Kg wet0.0020 0.0200 2070-130105 7.440.0210

Bromomethane mg/Kg wet0.010 0.0200 20 L-14, V-3440-16063.8 13.1 �0.0128

2-Butanone (MEK) mg/Kg wet0.040 0.200 2040-160127 2.78 �0.253

n-Butylbenzene mg/Kg wet0.0020 0.0200 2070-130115 13.10.0231

sec-Butylbenzene mg/Kg wet0.0020 0.0200 2070-130118 14.90.0237

tert-Butylbenzene mg/Kg wet0.0020 0.0200 2070-130116 14.50.0232

tert-Butyl Ethyl Ether (TBEE) mg/Kg wet0.0010 0.0200 2070-130105 5.690.0210

Carbon Disulfide mg/Kg wet0.0060 0.0200 2070-130104 0.07700.0208

Carbon Tetrachloride mg/Kg wet0.0020 0.0200 2070-130109 6.000.0219

Chlorobenzene mg/Kg wet0.0020 0.0200 2070-130109 11.60.0218

Chlorodibromomethane mg/Kg wet0.0010 0.0200 2070-130114 9.150.0229

Chloroethane mg/Kg wet0.010 0.0200 2070-130106 7.970.0211

Chloroform mg/Kg wet0.0040 0.0200 2070-130105 6.230.0209

Chloromethane mg/Kg wet0.010 0.0200 2040-16099.1 3.30 �0.0198

2-Chlorotoluene mg/Kg wet0.0020 0.0200 2070-130112 11.40.0225

4-Chlorotoluene mg/Kg wet0.0020 0.0200 2070-130115 9.680.0230

1,2-Dibromo-3-chloropropane (DBCP) mg/Kg wet0.0020 0.0200 2070-130108 10.20.0216

1,2-Dibromoethane (EDB) mg/Kg wet0.0010 0.0200 2070-130115 9.890.0230

Dibromomethane mg/Kg wet0.0020 0.0200 2070-130106 2.890.0211

1,2-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130116 14.60.0232

1,3-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130116 13.80.0233

1,4-Dichlorobenzene mg/Kg wet0.0020 0.0200 2070-130110 11.40.0221

Dichlorodifluoromethane (Freon 12) mg/Kg wet0.010 0.0200 2040-160101 4.96 �0.0201

1,1-Dichloroethane mg/Kg wet0.0020 0.0200 2070-130109 7.260.0218

1,2-Dichloroethane mg/Kg wet0.0020 0.0200 2070-130107 5.700.0215

1,1-Dichloroethylene mg/Kg wet0.0040 0.0200 2070-130105 5.090.0211

cis-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 2070-130105 4.700.0210

trans-1,2-Dichloroethylene mg/Kg wet0.0020 0.0200 2070-130105 4.910.0210

1,2-Dichloropropane mg/Kg wet0.0020 0.0200 2070-130105 8.140.0209

1,3-Dichloropropane mg/Kg wet0.0010 0.0200 2070-130100 5.260.0201

2,2-Dichloropropane mg/Kg wet0.0020 0.0200 2070-130114 8.320.0227

1,1-Dichloropropene mg/Kg wet0.0020 0.0200 2070-130106 4.530.0212

cis-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 2070-130109 7.040.0218

trans-1,3-Dichloropropene mg/Kg wet0.0010 0.0200 2070-130116 8.910.0232

Diethyl Ether mg/Kg wet0.010 0.0200 2070-13099.2 2.590.0198

Diisopropyl Ether (DIPE) mg/Kg wet0.0010 0.0200 2070-130106 5.820.0212

1,4-Dioxane mg/Kg wet0.10 0.200 20 V-1640-16093.4 6.84 �0.187

Ethylbenzene mg/Kg wet0.0020 0.0200 2070-130107 9.760.0214

Hexachlorobutadiene mg/Kg wet0.0020 0.0200 2070-130121 17.50.0241

2-Hexanone (MBK) mg/Kg wet0.020 0.200 2040-160121 4.08 �0.241

Isopropylbenzene (Cumene) mg/Kg wet0.0020 0.0200 2070-130113 10.70.0227

p-Isopropyltoluene (p-Cymene) mg/Kg wet0.0020 0.0200 2070-130111 12.00.0222

Methyl tert-Butyl Ether (MTBE) mg/Kg wet0.0040 0.0200 2070-130116 4.230.0232

Methylene Chloride mg/Kg wet0.010 0.0200 2070-13093.6 8.000.0187

4-Methyl-2-pentanone (MIBK) mg/Kg wet0.020 0.200 2040-160112 7.33 �0.224

Naphthalene mg/Kg wet0.0040 0.0200 2070-130106 17.00.0212
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B216709 - SW-846 5035

LCS Dup (B216709-BSD1) Prepared & Analyzed: 11/08/18 

n-Propylbenzene mg/Kg wet0.0020 0.0200 2070-130112 10.90.0224

Styrene mg/Kg wet0.0020 0.0200 2070-130109 12.70.0218

1,1,1,2-Tetrachloroethane mg/Kg wet0.0020 0.0200 2070-130113 7.880.0226

1,1,2,2-Tetrachloroethane mg/Kg wet0.0010 0.0200 2070-130112 15.50.0224

Tetrachloroethylene mg/Kg wet0.0020 0.0200 2070-130106 6.860.0212

Tetrahydrofuran mg/Kg wet0.010 0.0200 2070-13095.0 1.570.0190

Toluene mg/Kg wet0.0020 0.0200 2070-130102 7.080.0205

1,2,3-Trichlorobenzene mg/Kg wet0.0020 0.0200 2070-130113 14.30.0225

1,2,4-Trichlorobenzene mg/Kg wet0.0020 0.0200 2070-130116 18.90.0232

1,1,1-Trichloroethane mg/Kg wet0.0020 0.0200 2070-130108 7.280.0216

1,1,2-Trichloroethane mg/Kg wet0.0020 0.0200 2070-130109 6.310.0218

Trichloroethylene mg/Kg wet0.0020 0.0200 2070-130106 6.350.0212

Trichlorofluoromethane (Freon 11) mg/Kg wet0.010 0.0200 2070-13092.9 0.9950.0186

1,2,3-Trichloropropane mg/Kg wet0.0020 0.0200 2070-130101 14.20.0202

1,2,4-Trimethylbenzene mg/Kg wet0.0020 0.0200 2070-130111 14.40.0222

1,3,5-Trimethylbenzene mg/Kg wet0.0020 0.0200 2070-130112 11.70.0224

Vinyl Chloride mg/Kg wet0.010 0.0200 2070-13098.5 4.760.0197

m+p Xylene mg/Kg wet0.0040 0.0400 2070-130110 9.460.0439

o-Xylene mg/Kg wet0.0020 0.0200 2070-130109 10.40.0218

mg/Kg wet 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 98.90.0495

mg/Kg wet 0.0500 70-130Surrogate: Toluene-d8 99.50.0498

mg/Kg wet 0.0500 70-130Surrogate: 4-Bromofluorobenzene 1010.0504
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

[TOC_2]Semivolatile Organic Compounds by GC/MS[TOC]

Batch B216591 - SW-846 3546
[TOC_3]B216591[TOC]

Blank (B216591-BLK1) Prepared: 11/07/18  Analyzed: 11/08/18 

Acenaphthene mg/Kg wet0.17ND

Acenaphthylene mg/Kg wet0.17ND

Acetophenone mg/Kg wet0.34ND

Aniline mg/Kg wet0.34 V-05, V-34ND

Anthracene mg/Kg wet0.17ND

Benzo(a)anthracene mg/Kg wet0.17ND

Benzo(a)pyrene mg/Kg wet0.17ND

Benzo(b)fluoranthene mg/Kg wet0.17ND

Benzo(g,h,i)perylene mg/Kg wet0.17ND

Benzo(k)fluoranthene mg/Kg wet0.17ND

Bis(2-chloroethoxy)methane mg/Kg wet0.34ND

Bis(2-chloroethyl)ether mg/Kg wet0.34ND

Bis(2-chloroisopropyl)ether mg/Kg wet0.34ND

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34ND

4-Bromophenylphenylether mg/Kg wet0.34ND

Butylbenzylphthalate mg/Kg wet0.34ND

4-Chloroaniline mg/Kg wet0.66 V-34ND

2-Chloronaphthalene mg/Kg wet0.34ND

2-Chlorophenol mg/Kg wet0.34ND

Chrysene mg/Kg wet0.17ND

Dibenz(a,h)anthracene mg/Kg wet0.17ND

Dibenzofuran mg/Kg wet0.34ND

Di-n-butylphthalate mg/Kg wet0.34ND

1,2-Dichlorobenzene mg/Kg wet0.34ND

1,3-Dichlorobenzene mg/Kg wet0.34ND

1,4-Dichlorobenzene mg/Kg wet0.34ND

3,3-Dichlorobenzidine mg/Kg wet0.17ND

2,4-Dichlorophenol mg/Kg wet0.34ND

Diethylphthalate mg/Kg wet0.34ND

2,4-Dimethylphenol mg/Kg wet0.34ND

Dimethylphthalate mg/Kg wet0.34ND

2,4-Dinitrophenol mg/Kg wet0.66 V-19ND

2,4-Dinitrotoluene mg/Kg wet0.34ND

2,6-Dinitrotoluene mg/Kg wet0.34ND

Di-n-octylphthalate mg/Kg wet0.34ND

1,2-Diphenylhydrazine/Azobenzene mg/Kg wet0.34ND

Fluoranthene mg/Kg wet0.17ND

Fluorene mg/Kg wet0.17ND

Hexachlorobenzene mg/Kg wet0.34ND

Hexachlorobutadiene mg/Kg wet0.34ND

Hexachloroethane mg/Kg wet0.34ND

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17ND

Isophorone mg/Kg wet0.34ND

2-Methylnaphthalene mg/Kg wet0.17ND

2-Methylphenol mg/Kg wet0.34ND

3/4-Methylphenol mg/Kg wet0.34ND

Naphthalene mg/Kg wet0.17ND

Nitrobenzene mg/Kg wet0.34ND

2-Nitrophenol mg/Kg wet0.34ND

4-Nitrophenol mg/Kg wet0.66 V-20ND

Pentachlorophenol mg/Kg wet0.34ND

Phenanthrene mg/Kg wet0.17ND
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B216591 - SW-846 3546

Blank (B216591-BLK1) Prepared: 11/07/18  Analyzed: 11/08/18 

Phenol mg/Kg wet0.34ND

Pyrene mg/Kg wet0.17ND

Pyridine mg/Kg wet0.34 V-05ND

1,2,4-Trichlorobenzene mg/Kg wet0.34ND

2,4,5-Trichlorophenol mg/Kg wet0.34ND

2,4,6-Trichlorophenol mg/Kg wet0.34ND

mg/Kg wet 6.67 30-130Surrogate: 2-Fluorophenol 78.45.23

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 89.25.95

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 84.92.83

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 75.42.51

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 1117.41

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 90.03.00

LCS (B216591-BS1) Prepared: 11/07/18  Analyzed: 11/08/18 

Acenaphthene mg/Kg wet0.17 1.67 40-14077.91.30

Acenaphthylene mg/Kg wet0.17 1.67 40-14083.81.40

Acetophenone mg/Kg wet0.34 1.67 40-14078.91.31

Aniline mg/Kg wet0.34 1.67 V-05, V-3440-14068.41.14

Anthracene mg/Kg wet0.17 1.67 40-14078.71.31

Benzo(a)anthracene mg/Kg wet0.17 1.67 40-14079.01.32

Benzo(a)pyrene mg/Kg wet0.17 1.67 40-14081.21.35

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 40-14076.11.27

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 40-14082.71.38

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 40-14076.71.28

Bis(2-chloroethoxy)methane mg/Kg wet0.34 1.67 40-14085.41.42

Bis(2-chloroethyl)ether mg/Kg wet0.34 1.67 40-14080.41.34

Bis(2-chloroisopropyl)ether mg/Kg wet0.34 1.67 40-14093.81.56

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34 1.67 40-14085.01.42

4-Bromophenylphenylether mg/Kg wet0.34 1.67 40-14079.21.32

Butylbenzylphthalate mg/Kg wet0.34 1.67 40-14083.01.38

4-Chloroaniline mg/Kg wet0.66 1.67 V-3415-14070.1 �1.17

2-Chloronaphthalene mg/Kg wet0.34 1.67 40-14078.61.31

2-Chlorophenol mg/Kg wet0.34 1.67 30-13072.61.21

Chrysene mg/Kg wet0.17 1.67 40-14072.61.21

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 40-14083.01.38

Dibenzofuran mg/Kg wet0.34 1.67 40-14086.31.44

Di-n-butylphthalate mg/Kg wet0.34 1.67 40-14079.91.33

1,2-Dichlorobenzene mg/Kg wet0.34 1.67 40-14060.61.01

1,3-Dichlorobenzene mg/Kg wet0.34 1.67 40-14056.40.940

1,4-Dichlorobenzene mg/Kg wet0.34 1.67 40-14057.40.956

3,3-Dichlorobenzidine mg/Kg wet0.17 1.67 40-14094.01.57

2,4-Dichlorophenol mg/Kg wet0.34 1.67 30-13079.51.32

Diethylphthalate mg/Kg wet0.34 1.67 40-14087.21.45

2,4-Dimethylphenol mg/Kg wet0.34 1.67 30-13072.51.21

Dimethylphthalate mg/Kg wet0.34 1.67 40-14089.81.50

2,4-Dinitrophenol mg/Kg wet0.66 1.67 V-1915-14076.9 �1.28

2,4-Dinitrotoluene mg/Kg wet0.34 1.67 40-14092.81.55

2,6-Dinitrotoluene mg/Kg wet0.34 1.67 40-14096.91.61

Di-n-octylphthalate mg/Kg wet0.34 1.67 40-14079.51.33

1,2-Diphenylhydrazine/Azobenzene mg/Kg wet0.34 1.67 40-14084.21.40

Fluoranthene mg/Kg wet0.17 1.67 40-14080.31.34

Fluorene mg/Kg wet0.17 1.67 40-14085.11.42
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B216591 - SW-846 3546

LCS (B216591-BS1) Prepared: 11/07/18  Analyzed: 11/08/18 

Hexachlorobenzene mg/Kg wet0.34 1.67 40-14079.21.32

Hexachlorobutadiene mg/Kg wet0.34 1.67 40-14070.61.18

Hexachloroethane mg/Kg wet0.34 1.67 40-14062.41.04

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 40-14086.31.44

Isophorone mg/Kg wet0.34 1.67 40-14082.71.38

2-Methylnaphthalene mg/Kg wet0.17 1.67 40-14079.31.32

2-Methylphenol mg/Kg wet0.34 1.67 30-13075.51.26

3/4-Methylphenol mg/Kg wet0.34 1.67 30-13083.41.39

Naphthalene mg/Kg wet0.17 1.67 40-14072.31.20

Nitrobenzene mg/Kg wet0.34 1.67 40-14078.61.31

2-Nitrophenol mg/Kg wet0.34 1.67 30-13082.11.37

4-Nitrophenol mg/Kg wet0.66 1.67 V-0615-140108 �1.81

Pentachlorophenol mg/Kg wet0.34 1.67 30-13057.90.965

Phenanthrene mg/Kg wet0.17 1.67 40-14078.31.30

Phenol mg/Kg wet0.34 1.67 15-14078.4 �1.31

Pyrene mg/Kg wet0.17 1.67 40-14076.01.27

Pyridine mg/Kg wet0.34 1.67 V-0530-14035.2 �0.586

1,2,4-Trichlorobenzene mg/Kg wet0.34 1.67 40-14068.71.14

2,4,5-Trichlorophenol mg/Kg wet0.34 1.67 30-13087.51.46

2,4,6-Trichlorophenol mg/Kg wet0.34 1.67 30-13086.21.44

mg/Kg wet 6.67 30-130Surrogate: 2-Fluorophenol 72.44.83

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 86.05.74

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 83.52.78

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 75.72.52

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 1077.12

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 80.82.69

LCS Dup (B216591-BSD1) Prepared: 11/07/18  Analyzed: 11/08/18 

Acenaphthene mg/Kg wet0.17 1.67 3040-14078.0 0.07701.30

Acenaphthylene mg/Kg wet0.17 1.67 3040-14083.5 0.3831.39

Acetophenone mg/Kg wet0.34 1.67 3040-14078.9 0.001.31

Aniline mg/Kg wet0.34 1.67 30 V-05, V-3440-14063.3 7.741.06

Anthracene mg/Kg wet0.17 1.67 3040-14077.6 1.411.29

Benzo(a)anthracene mg/Kg wet0.17 1.67 3040-14078.4 0.8391.31

Benzo(a)pyrene mg/Kg wet0.17 1.67 3040-14080.1 1.291.34

Benzo(b)fluoranthene mg/Kg wet0.17 1.67 3040-14074.1 2.661.23

Benzo(g,h,i)perylene mg/Kg wet0.17 1.67 3040-14082.9 0.2171.38

Benzo(k)fluoranthene mg/Kg wet0.17 1.67 3040-14075.7 1.391.26

Bis(2-chloroethoxy)methane mg/Kg wet0.34 1.67 3040-14087.2 2.111.45

Bis(2-chloroethyl)ether mg/Kg wet0.34 1.67 3040-14083.7 4.021.40

Bis(2-chloroisopropyl)ether mg/Kg wet0.34 1.67 3040-14098.7 5.071.64

Bis(2-Ethylhexyl)phthalate mg/Kg wet0.34 1.67 3040-14080.9 4.941.35

4-Bromophenylphenylether mg/Kg wet0.34 1.67 30 V-3440-14081.4 2.771.36

Butylbenzylphthalate mg/Kg wet0.34 1.67 3040-14082.8 0.2651.38

4-Chloroaniline mg/Kg wet0.66 1.67 30 V-3415-14052.3 29.0 �0.872

2-Chloronaphthalene mg/Kg wet0.34 1.67 3040-14079.0 0.6091.32

2-Chlorophenol mg/Kg wet0.34 1.67 3030-13073.3 0.9321.22

Chrysene mg/Kg wet0.17 1.67 3040-14073.2 0.9331.22

Dibenz(a,h)anthracene mg/Kg wet0.17 1.67 3040-14082.1 1.071.37

Dibenzofuran mg/Kg wet0.34 1.67 3040-14086.6 0.3471.44

Di-n-butylphthalate mg/Kg wet0.34 1.67 3040-14082.0 2.541.37

1,2-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14065.2 7.411.09
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Result Limit
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Units Level
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Result
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RPD

Limit Notes  Analyte

Semivolatile Organic Compounds by GC/MS - Quality Control

QUALITY CONTROL

Batch B216591 - SW-846 3546

LCS Dup (B216591-BSD1) Prepared: 11/07/18  Analyzed: 11/08/18 

1,3-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14062.2 9.721.04

1,4-Dichlorobenzene mg/Kg wet0.34 1.67 3040-14063.0 9.371.05

3,3-Dichlorobenzidine mg/Kg wet0.17 1.67 3040-14076.5 20.51.28

2,4-Dichlorophenol mg/Kg wet0.34 1.67 3030-13079.7 0.3011.33

Diethylphthalate mg/Kg wet0.34 1.67 3040-14088.5 1.431.48

2,4-Dimethylphenol mg/Kg wet0.34 1.67 3030-13073.1 0.8241.22

Dimethylphthalate mg/Kg wet0.34 1.67 3040-14089.4 0.5131.49

2,4-Dinitrophenol mg/Kg wet0.66 1.67 30 V-1915-14072.6 5.70 �1.21

2,4-Dinitrotoluene mg/Kg wet0.34 1.67 3040-14092.2 0.6701.54

2,6-Dinitrotoluene mg/Kg wet0.34 1.67 3040-14098.6 1.761.64

Di-n-octylphthalate mg/Kg wet0.34 1.67 3040-14079.3 0.3021.32

1,2-Diphenylhydrazine/Azobenzene mg/Kg wet0.34 1.67 3040-14080.4 4.621.34

Fluoranthene mg/Kg wet0.17 1.67 3040-14078.2 2.571.30

Fluorene mg/Kg wet0.17 1.67 3040-14084.8 0.3301.41

Hexachlorobenzene mg/Kg wet0.34 1.67 3040-14079.7 0.6041.33

Hexachlorobutadiene mg/Kg wet0.34 1.67 3040-14075.1 6.291.25

Hexachloroethane mg/Kg wet0.34 1.67 3040-14067.9 8.411.13

Indeno(1,2,3-cd)pyrene mg/Kg wet0.17 1.67 3040-14084.5 2.201.41

Isophorone mg/Kg wet0.34 1.67 3040-14083.7 1.231.40

2-Methylnaphthalene mg/Kg wet0.17 1.67 3040-14080.0 0.8541.33

2-Methylphenol mg/Kg wet0.34 1.67 3030-13075.0 0.6911.25

3/4-Methylphenol mg/Kg wet0.34 1.67 3030-13082.4 1.231.37

Naphthalene mg/Kg wet0.17 1.67 3040-14073.1 1.101.22

Nitrobenzene mg/Kg wet0.34 1.67 3040-14080.7 2.641.34

2-Nitrophenol mg/Kg wet0.34 1.67 3030-13082.2 0.09741.37

4-Nitrophenol mg/Kg wet0.66 1.67 30 V-0615-140102 6.00 �1.70

Pentachlorophenol mg/Kg wet0.34 1.67 3030-13055.6 4.050.927

Phenanthrene mg/Kg wet0.17 1.67 3040-14077.6 0.9241.29

Phenol mg/Kg wet0.34 1.67 3015-14077.2 1.54 �1.29

Pyrene mg/Kg wet0.17 1.67 3040-14077.8 2.341.30

Pyridine mg/Kg wet0.34 1.67 30 V-0530-14040.8 14.9 �0.681

1,2,4-Trichlorobenzene mg/Kg wet0.34 1.67 3040-14071.6 4.251.19

2,4,5-Trichlorophenol mg/Kg wet0.34 1.67 3030-13087.2 0.2751.45

2,4,6-Trichlorophenol mg/Kg wet0.34 1.67 3030-13085.3 1.031.42

mg/Kg wet 6.67 30-130Surrogate: 2-Fluorophenol 77.25.14

mg/Kg wet 6.67 30-130Surrogate: Phenol-d6 84.05.60

mg/Kg wet 3.33 30-130Surrogate: Nitrobenzene-d5 85.92.86

mg/Kg wet 3.33 30-130Surrogate: 2-Fluorobiphenyl 75.22.51

mg/Kg wet 6.67 30-130Surrogate: 2,4,6-Tribromophenol 1057.02

mg/Kg wet 3.33 30-130Surrogate: p-Terphenyl-d14 83.22.77
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Polychlorinated Biphenyls with 3540 Soxhlet Extraction - Quality Control

QUALITY CONTROL

[TOC_2]Polychlorinated Biphenyls with 3540 Soxhlet Extraction[TOC]

Batch B216572 - SW-846 3540C
[TOC_3]B216572[TOC]

Blank (B216572-BLK1) Prepared: 11/07/18  Analyzed: 11/08/18 

Aroclor-1016 mg/Kg wet0.020ND

Aroclor-1016 [2C] mg/Kg wet0.020ND

Aroclor-1221 mg/Kg wet0.020ND

Aroclor-1221 [2C] mg/Kg wet0.020ND

Aroclor-1232 mg/Kg wet0.020ND

Aroclor-1232 [2C] mg/Kg wet0.020ND

Aroclor-1242 mg/Kg wet0.020ND

Aroclor-1242 [2C] mg/Kg wet0.020ND

Aroclor-1248 mg/Kg wet0.020ND

Aroclor-1248 [2C] mg/Kg wet0.020ND

Aroclor-1254 mg/Kg wet0.020ND

Aroclor-1254 [2C] mg/Kg wet0.020ND

Aroclor-1260 mg/Kg wet0.020ND

Aroclor-1260 [2C] mg/Kg wet0.020ND

Aroclor-1262 mg/Kg wet0.020ND

Aroclor-1262 [2C] mg/Kg wet0.020ND

Aroclor-1268 mg/Kg wet0.020ND

Aroclor-1268 [2C] mg/Kg wet0.020ND

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 82.70.165

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 81.50.163

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 78.90.158

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 81.70.163

LCS (B216572-BS1) Prepared: 11/07/18  Analyzed: 11/08/18 

Aroclor-1016 mg/Kg wet0.020 0.200 40-14093.30.19

Aroclor-1016 [2C] mg/Kg wet0.020 0.200 40-14092.80.19

Aroclor-1260 mg/Kg wet0.020 0.200 40-14086.70.17

Aroclor-1260 [2C] mg/Kg wet0.020 0.200 40-14086.80.17

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 87.00.174

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 85.20.170

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 84.80.170

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 86.80.174

LCS Dup (B216572-BSD1) Prepared: 11/07/18  Analyzed: 11/08/18 

Aroclor-1016 mg/Kg wet0.020 0.200 3040-14092.7 0.5760.19

Aroclor-1016 [2C] mg/Kg wet0.020 0.200 3040-14092.4 0.4280.18

Aroclor-1260 mg/Kg wet0.020 0.200 3040-14086.2 0.6260.17

Aroclor-1260 [2C] mg/Kg wet0.020 0.200 3040-14086.3 0.6320.17

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl 87.30.175

mg/Kg wet 0.200 30-150Surrogate: Decachlorobiphenyl [2C] 85.60.171

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene 84.50.169

mg/Kg wet 0.200 30-150Surrogate: Tetrachloro-m-xylene [2C] 87.00.174
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Petroleum Hydrocarbons Analyses - Quality Control

QUALITY CONTROL

[TOC_2]Petroleum Hydrocarbons Analyses[TOC]

Batch B216634 - SW-846 3546
[TOC_3]B216634[TOC]

Blank (B216634-BLK1) Prepared: 11/07/18  Analyzed: 11/08/18 

TPH (C9-C36) mg/Kg wet8.3ND

mg/Kg wet 3.33 40-140Surrogate: 2-Fluorobiphenyl 66.22.21

LCS (B216634-BS1) Prepared: 11/07/18  Analyzed: 11/08/18 

TPH (C9-C36) mg/Kg wet8.3 33.3 40-14085.028.3

mg/Kg wet 3.33 40-140Surrogate: 2-Fluorobiphenyl 74.32.48

LCS Dup (B216634-BSD1) Prepared: 11/07/18  Analyzed: 11/08/18 

TPH (C9-C36) mg/Kg wet8.3 33.3 3040-14082.6 2.9227.5

mg/Kg wet 3.33 40-140Surrogate: 2-Fluorobiphenyl 70.02.33
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals Analyses (Total) - Quality Control

QUALITY CONTROL

[TOC_2]Metals Analyses (Total)[TOC]

Batch B216858 - SW-846 3050B
[TOC_3]B216858[TOC]

Blank (B216858-BLK1) Prepared: 11/09/18  Analyzed: 11/12/18 

Arsenic mg/Kg wet1.7ND

Barium mg/Kg wet1.7ND

Cadmium mg/Kg wet0.17ND

Chromium mg/Kg wet0.33ND

Lead mg/Kg wet0.50ND

Selenium mg/Kg wet3.3ND

Silver mg/Kg wet0.33ND

LCS (B216858-BS1) Prepared: 11/09/18  Analyzed: 11/12/18 

Arsenic mg/Kg wet5.0 161 83.2-116.892.4149

Barium mg/Kg wet5.0 260 82.7-117.399.4258

Cadmium mg/Kg wet0.50 211 83.4-116.691.9194

Chromium mg/Kg wet0.99 136 82.4-117.692.6126

Lead mg/Kg wet1.5 111 83-117.192.5103

Selenium mg/Kg wet9.9 191 79.6-120.990.2172

Silver mg/Kg wet0.99 43.3 79.9-119.910143.5

LCS Dup (B216858-BSD1) Prepared: 11/09/18  Analyzed: 11/12/18 

Arsenic mg/Kg wet5.0 161 3083.2-116.892.3 0.130149

Barium mg/Kg wet5.0 260 3082.7-117.397.0 2.49252

Cadmium mg/Kg wet0.50 211 3083.4-116.693.4 1.59197

Chromium mg/Kg wet0.99 136 3082.4-117.694.0 1.49128

Lead mg/Kg wet1.5 111 3083-117.192.5 0.0396103

Selenium mg/Kg wet9.9 191 3079.6-120.990.5 0.383173

Silver mg/Kg wet0.99 43.3 3079.9-119.9102 1.4444.2

MRL Check (B216858-MRL1) Prepared: 11/09/18  Analyzed: 11/12/18 

Lead mg/Kg wet0.49 0.492 80-1201120.550

Batch B217015 - SW-846 7471
[TOC_3]B217015[TOC]

Blank (B217015-BLK1) Prepared & Analyzed: 11/13/18 

Mercury mg/Kg wet0.025ND

LCS (B217015-BS1) Prepared & Analyzed: 11/13/18 

Mercury mg/Kg wet1.9 11.5 71.6-127.812214.0

LCS Dup (B217015-BSD1) Prepared & Analyzed: 11/13/18 

Mercury mg/Kg wet2.0 11.5 3071.6-127.897.5 22.411.2
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total) - Quality Control

QUALITY CONTROL

[TOC_2]Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total)[TOC]

Batch B216565 - SW-846 9045C
[TOC_3]B216565[TOC]

LCS (B216565-BS1) Prepared & Analyzed: 11/06/18 

pH pH Units 6.00 90-1101006.02

LCS (B216565-BS2) Prepared & Analyzed: 11/06/18 

pH pH Units 6.00 90-1101016.04

Batch B216566 - SM2580 A
[TOC_3]B216566[TOC]

Duplicate (B216566-DUP1) Prepared & Analyzed: 11/06/18 Source: 18K0257-01

Oxidation/Reduction Potential mV 200.743135 134

Batch B216585 - SW-846 7196A
[TOC_3]B216585[TOC]

Blank (B216585-BLK1) Prepared: 11/07/18  Analyzed: 11/08/18 

Hexavalent Chromium mg/Kg wet0.16ND

LCS (B216585-BS1) Prepared: 11/07/18  Analyzed: 11/08/18 

Hexavalent Chromium mg/Kg wet1.9 71.6 80-12082.659

LCS Dup (B216585-BSD1) Prepared: 11/07/18  Analyzed: 11/08/18 

Hexavalent Chromium mg/Kg wet1.8 70.6 2080-12084.2 0.55859

Matrix Spike (B216585-MS1) Soluble MS Prepared: 11/07/18  Analyzed: 11/08/18 Source: 18K0257-01

Hexavalent Chromium mg/Kg dry1.0 51.7 MS-1675-125*ND ND

Matrix Spike (B216585-MS2) PDMS Prepared: 11/07/18  Analyzed: 11/08/18 Source: 18K0257-01

Hexavalent Chromium mg/Kg dry1.0 51.9 MS-1675-12545.6 *24 ND

Matrix Spike (B216585-MS3) Insoluble MS Prepared: 11/07/18  Analyzed: 11/08/18 Source: 18K0257-01

Hexavalent Chromium mg/Kg dry21 8320 MS-1675-1254.51 *380 ND

Matrix Spike Dup (B216585-MSD1) Soluble MS Dup Prepared: 11/07/18  Analyzed: 11/08/18 Source: 18K0257-01

Hexavalent Chromium mg/Kg dry1.0 50.7 35 MS-1675-125*ND ND

Batch B216620 - SM21-22 2510B Modified
[TOC_3]B216620[TOC]

Blank (B216620-BLK1) Prepared & Analyzed: 11/07/18 

Specific conductance µmhos/cm2.0ND

LCS (B216620-BS1) Prepared & Analyzed: 11/07/18 

Specific conductance µmhos/cm 192 90-110104200
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Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Conventional Chemistry Parameters by EPA/APHA/SW-846 Methods (Total) - Quality Control

QUALITY CONTROL

Batch B216706 - SW-846 9014
[TOC_3]B216706[TOC]

Blank (B216706-BLK1) Prepared & Analyzed: 11/08/18 

Reactive Cyanide mg/Kg0.40ND

LCS (B216706-BS1) Prepared & Analyzed: 11/08/18 

Reactive Cyanide mg/Kg0.40 10.0 83.6-11192.99.3

Batch B216755 - SW-846 9030A
[TOC_3]B216755[TOC]

Blank (B216755-BLK1) Prepared & Analyzed: 11/08/18 

Reactive Sulfide mg/Kg2.0ND

LCS (B216755-BS1) Prepared & Analyzed: 11/08/18 

Reactive Sulfide mg/Kg2.0 14.8 54.9-12183.812

Batch B216786 - SW-846 1010A
[TOC_3]B216786[TOC]

Blank (B216786-BLK1) Prepared & Analyzed: 11/08/18 

Flashpoint °F> 212 °F

LCS (B216786-BS1) Prepared & Analyzed: 11/08/18 

Flashpoint °F 81.0 98.8-10110081

LCS Dup (B216786-BSD1) Prepared & Analyzed: 11/08/18 

Flashpoint °F 81.0 598.8-101100 0.0081
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IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS

SW-846 8082A

Lab Sample ID: Date(s) Analyzed:B216572-BS1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD3 Instrument ID (2): ECD3

11/08/2018 11/08/2018

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

Aroclor-1016 1 0.000 -0.030 0.030 0.19

0.190.030-0.0300.0002 0.0

Aroclor-1260 1 0.000 -0.030 0.030 0.17

0.170.030-0.0300.0002 0.0

[TOC_1]Dual Column RPD Report[TOC]
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IDENTIFICATION SUMMARY

FOR SINGLE COMPONENT ANALYTES LCS Dup

SW-846 8082A

Lab Sample ID: Date(s) Analyzed:B216572-BSD1

Instrument ID (1):

GC Column (1): ID: (mm) (mm)ID:GC Column (2):

ECD3 Instrument ID (2): ECD3

11/08/2018 11/08/2018

ANALYTE CONCENTRATION %RPDCOL RT
RT WINDOW

FROM TO

Aroclor-1016 1 0.000 -0.030 0.030 0.19

0.180.030-0.0300.0002 5.4

Aroclor-1260 1 0.000 -0.030 0.030 0.17

0.170.030-0.0300.0002 0.0
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FLAG/QUALIFIER SUMMARY

* QC result is outside of established limits.

� Wide recovery limits established for difficult compound.

� Wide RPD limits established for difficult compound.

# Data exceeded client recommended or regulatory level 

Percent recoveries and relative percent differences (RPDs) are determined by the software using values in the 

calculation which have not been rounded.

No results have been blank subtracted unless specified in the case narrative section.

RL Reporting Limit is at the level of quantitation (LOQ)

DL Detection Limit is the lower limit of detection determined by the MDL study

MCL Maximum Contaminant Level

ND Not Detected

Compound classified by MA CAM as difficult with acceptable recoveries of  40-160%.  Recovery does not meet 

70-130% criteria but does meet difficult compound criteria.

L-14

For solid method SW846-7196A, the matrix spike is outside of control limits.  pH and ORP results were 

indicative of reducing conditions.  Reanalysis is not required.  Analysis is in control based on LCS recoveries.

MS-16

A dilution was performed as part of the standard analytical procedure.O-32

Continuing calibration did not meet method specifications and was biased on the low side for this compound.V-05

Continuing calibration did not meet method specifications and was biased on the high side for this compound.V-06

Response factor is less than method specified minimum acceptable value.  Reduced precision and accuracy may 

be associated with reported result.

V-16

Initial calibration did not meet method specifications.  Compound was calibrated using linear regression with 

correlation coefficient <0.99.  Reported result is estimated.

V-19

Continuing calibration did not meet method specifications and was biased on the high side.  Data validation is not 

affected since sample result was "not detected" for this compound.

V-20

Initial calibration verification (ICV) did not meet method specifications and was biased on the low side for this 

compound. Reported result is estimated.

V-34

Elevated method reporting limit due to intense color of sampleW-06

[TOC_1]Flag/Qualifier Summary[TOC]
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CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 1010A in Soil

NY,NC,ME,VAFlashpoint

SW-846 1030 in Soil

NY,NH,CT,NC,ME,VAIgnitability

SW-846 6010D in Soil

CT,NH,NY,ME,VA,NCArsenic

CT,NH,NY,ME,VA,NCBarium

CT,NH,NY,ME,VA,NCCadmium

CT,NH,NY,ME,VA,NCChromium

CT,NH,NY,AIHA,ME,VA,NCLead

CT,NH,NY,ME,VA,NCSelenium

CT,NH,NY,ME,VA,NCSilver

SW-846 7196A in Soil

NY,CT,NH,NC,ME,VAHexavalent Chromium

SW-846 7471B in Soil

CT,NH,NY,NC,ME,VAMercury

SW-846 8082A in Soil

CT,NH,NY,ME,NC,VAAroclor-1016

CT,NH,NY,ME,NC,VAAroclor-1016 [2C]

CT,NH,NY,ME,NC,VAAroclor-1221

CT,NH,NY,ME,NC,VAAroclor-1221 [2C]

CT,NH,NY,ME,NC,VAAroclor-1232

CT,NH,NY,ME,NC,VAAroclor-1232 [2C]

CT,NH,NY,ME,NC,VAAroclor-1242

CT,NH,NY,ME,NC,VAAroclor-1242 [2C]

CT,NH,NY,ME,NC,VAAroclor-1248

CT,NH,NY,ME,NC,VAAroclor-1248 [2C]

CT,NH,NY,ME,NC,VAAroclor-1254

CT,NH,NY,ME,NC,VAAroclor-1254 [2C]

CT,NH,NY,ME,NC,VAAroclor-1260

CT,NH,NY,ME,NC,VAAroclor-1260 [2C]

NY,NC,VAAroclor-1262

NY,NC,VAAroclor-1262 [2C]

NY,NC,VAAroclor-1268

NY,NC,VAAroclor-1268 [2C]

SW-846 8260C in Soil

CT,NH,NY,MEAcetone

CT,NH,NY,MEBenzene

NH,NY,MEBromobenzene

NH,NY,MEBromochloromethane

CT,NH,NY,MEBromodichloromethane

CT,NH,NY,MEBromoform

CT,NH,NY,MEBromomethane

CT,NH,NY,ME2-Butanone (MEK)

CT,NH,NY,MEn-Butylbenzene

CT,NH,NY,MEsec-Butylbenzene

[TOC_1]Certifications[TOC]
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CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8260C in Soil

CT,NH,NY,MEtert-Butylbenzene

CT,NH,NY,MECarbon Disulfide

CT,NH,NY,MECarbon Tetrachloride

CT,NH,NY,MEChlorobenzene

CT,NH,NY,MEChlorodibromomethane

CT,NH,NY,MEChloroethane

CT,NH,NY,MEChloroform

CT,NH,NY,MEChloromethane

CT,NH,NY,ME2-Chlorotoluene

CT,NH,NY,ME4-Chlorotoluene

NY1,2-Dibromo-3-chloropropane (DBCP)

NH,NY,MEDibromomethane

CT,NH,NY,ME1,2-Dichlorobenzene

CT,NH,NY,ME1,3-Dichlorobenzene

CT,NH,NY,ME1,4-Dichlorobenzene

NY,MEDichlorodifluoromethane (Freon 12)

CT,NH,NY,ME1,1-Dichloroethane

CT,NH,NY,ME1,2-Dichloroethane

CT,NH,NY,ME1,1-Dichloroethylene

CT,NH,NY,MEcis-1,2-Dichloroethylene

CT,NH,NY,MEtrans-1,2-Dichloroethylene

CT,NH,NY,ME1,2-Dichloropropane

NH,NY,ME1,3-Dichloropropane

NH,NY,ME2,2-Dichloropropane

NH,NY,ME1,1-Dichloropropene

CT,NH,NY,MEcis-1,3-Dichloropropene

CT,NH,NY,MEtrans-1,3-Dichloropropene

NY1,4-Dioxane

CT,NH,NY,MEEthylbenzene

NH,NY,MEHexachlorobutadiene

CT,NH,NY,ME2-Hexanone (MBK)

CT,NH,NY,MEIsopropylbenzene (Cumene)

NH,NYp-Isopropyltoluene (p-Cymene)

NH,NYMethyl tert-Butyl Ether (MTBE)

CT,NH,NY,MEMethylene Chloride

CT,NH,NY4-Methyl-2-pentanone (MIBK)

NH,NY,MENaphthalene

NH,NYn-Propylbenzene

CT,NH,NY,MEStyrene

CT,NH,NY,ME1,1,1,2-Tetrachloroethane

CT,NH,NY,ME1,1,2,2-Tetrachloroethane

CT,NH,NY,METetrachloroethylene

CT,NH,NY,METoluene

NY1,2,3-Trichlorobenzene

NH,NY,ME1,2,4-Trichlorobenzene

CT,NH,NY,ME1,1,1-Trichloroethane

CT,NH,NY,ME1,1,2-Trichloroethane
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CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8260C in Soil

CT,NH,NY,METrichloroethylene

CT,NH,NY,METrichlorofluoromethane (Freon 11)

NH,NY,ME1,2,3-Trichloropropane

CT,NH,NY,ME1,2,4-Trimethylbenzene

CT,NH,NY,ME1,3,5-Trimethylbenzene

CT,NH,NY,MEVinyl Chloride

CT,NH,NY,MEm+p Xylene

CT,NH,NY,MEo-Xylene

SW-846 8270D in Soil

CT,NY,NHAcenaphthene

CT,NY,NHAcenaphthylene

NY,NHAcetophenone

NY,NHAniline

CT,NY,NHAnthracene

CT,NY,NHBenzo(a)anthracene

CT,NY,NHBenzo(a)pyrene

CT,NY,NHBenzo(b)fluoranthene

CT,NY,NHBenzo(g,h,i)perylene

CT,NY,NHBenzo(k)fluoranthene

CT,NY,NHBis(2-chloroethoxy)methane

CT,NY,NHBis(2-chloroethyl)ether

CT,NY,NHBis(2-chloroisopropyl)ether

CT,NY,NHBis(2-Ethylhexyl)phthalate

CT,NY,NH4-Bromophenylphenylether

CT,NY,NHButylbenzylphthalate

CT,NY,NH4-Chloroaniline

CT,NY,NH2-Chloronaphthalene

CT,NY,NH2-Chlorophenol

CT,NY,NHChrysene

CT,NY,NHDibenz(a,h)anthracene

CT,NY,NHDibenzofuran

CT,NY,NHDi-n-butylphthalate

NY,NH1,2-Dichlorobenzene

NY,NH1,3-Dichlorobenzene

NY,NH1,4-Dichlorobenzene

CT,NY,NH3,3-Dichlorobenzidine

CT,NY,NH2,4-Dichlorophenol

CT,NY,NHDiethylphthalate

CT,NY,NH2,4-Dimethylphenol

CT,NY,NHDimethylphthalate

CT,NY,NH2,4-Dinitrophenol

CT,NY,NH2,4-Dinitrotoluene

CT,NY,NH2,6-Dinitrotoluene

CT,NY,NHDi-n-octylphthalate

NY,NH1,2-Diphenylhydrazine/Azobenzene

CT,NY,NHFluoranthene
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8270D in Soil

NY,NHFluorene

CT,NY,NHHexachlorobenzene

CT,NY,NHHexachlorobutadiene

CT,NY,NHHexachloroethane

CT,NY,NHIndeno(1,2,3-cd)pyrene

CT,NY,NHIsophorone

CT,NY,NH2-Methylnaphthalene

CT,NY,NH2-Methylphenol

CT,NY,NH3/4-Methylphenol

CT,NY,NHNaphthalene

CT,NY,NHNitrobenzene

CT,NY,NH2-Nitrophenol

CT,NY,NH4-Nitrophenol

CT,NY,NHPentachlorophenol

CT,NY,NHPhenanthrene

CT,NY,NHPhenol

CT,NY,NHPyrene

CT,NY,NH1,2,4-Trichlorobenzene

CT,NY,NH2,4,5-Trichlorophenol

CT,NY,NH2,4,6-Trichlorophenol

SW-846 8270D in Water

CT,NY,NHAcenaphthene

CT,NY,NHAcenaphthylene

NYAcetophenone

CT,NYAniline

CT,NY,NHAnthracene

CT,NY,NHBenzo(a)anthracene

CT,NY,NHBenzo(a)pyrene

CT,NY,NHBenzo(b)fluoranthene

CT,NY,NHBenzo(g,h,i)perylene

CT,NY,NHBenzo(k)fluoranthene

CT,NY,NHBis(2-chloroethoxy)methane

CT,NY,NHBis(2-chloroethyl)ether

CT,NY,NHBis(2-chloroisopropyl)ether

CT,NY,NHBis(2-Ethylhexyl)phthalate

CT,NY,NH4-Bromophenylphenylether

CT,NY,NHButylbenzylphthalate

CT,NY,NH4-Chloroaniline

CT,NY,NH2-Chloronaphthalene

CT,NY,NH2-Chlorophenol

CT,NY,NHChrysene

CT,NY,NHDibenz(a,h)anthracene

CT,NY,NHDibenzofuran

CT,NY,NHDi-n-butylphthalate

CT,NY,NH1,2-Dichlorobenzene

CT,NY,NH1,3-Dichlorobenzene
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

CertificationsAnalyte

CERTIFICATIONS

Certified Analyses included in this Report

SW-846 8270D in Water

CT,NY,NH1,4-Dichlorobenzene

CT,NY,NH3,3-Dichlorobenzidine

CT,NY,NH2,4-Dichlorophenol

CT,NY,NHDiethylphthalate

CT,NY,NH2,4-Dimethylphenol

CT,NY,NHDimethylphthalate

CT,NY,NH2,4-Dinitrophenol

CT,NY,NH2,4-Dinitrotoluene

CT,NY,NH2,6-Dinitrotoluene

CT,NY,NHDi-n-octylphthalate

NY1,2-Diphenylhydrazine/Azobenzene

CT,NY,NHFluoranthene

NY,NHFluorene

CT,NY,NHHexachlorobenzene

CT,NY,NHHexachlorobutadiene

CT,NY,NHHexachloroethane

CT,NY,NHIndeno(1,2,3-cd)pyrene

CT,NY,NHIsophorone

CT,NY,NH2-Methylnaphthalene

CT,NY,NH2-Methylphenol

CT,NY,NH3/4-Methylphenol

CT,NY,NHNaphthalene

CT,NY,NHNitrobenzene

CT,NY,NH2-Nitrophenol

CT,NY,NH4-Nitrophenol

CT,NY,NHPentachlorophenol

CT,NY,NHPhenanthrene

CT,NY,NHPhenol

CT,NY,NHPyrene

CT,NY,NH1,2,4-Trichlorobenzene

CT,NY,NH2,4,5-Trichlorophenol

CT,NY,NH2,4,6-Trichlorophenol
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332

The CON-TEST Environmental Laboratory operates under the following certifications and accreditations:

Code Description Number Expires

100033AIHA-LAP, LLC - ISO17025:2005AIHA 03/1/2020

M-MA100Massachusetts DEPMA 06/30/2019

PH-0567Connecticut Department of Publilc HealthCT 09/30/2019

10899 NELAPNew York State Department of HealthNY 04/1/2019

2516 NELAPNew Hampshire Environmental LabNH-S 02/5/2019

LAO00112Rhode Island Department of HealthRI 12/30/2018

652North Carolina Div. of Water QualityNC 12/31/2018

MA007 NELAPNew Jersey DEPNJ 06/30/2019

E871027 NELAPFlorida Department of HealthFL 06/30/2019

LL015036Vermont Department of Health Lead LaboratoryVT 07/30/2019

2011028State of MaineME 06/9/2019

460217Commonwealth of VirginiaVA 12/14/2018

2557 NELAPNew Hampshire Environmental LabNH-P 09/6/2019

VT-255716Vermont Department of Health Drinking WaterVT-DW 06/12/2019

25703North Carolina Department of HealthNC-DW 07/31/2019
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MADEP MCP Analytical Method Report Certification Form

Laboratory Name: Con-Test Analytical Laboratory Project #:

Project Location:

This Form provides certifications for the following data set: [list Laboratory Sample ID Number(s)]

18K0257

18K0257-01

North River Canal- Peabody, MA

Matrices:  

RTN:

Soil

CAM Protocol (check all that below)

8260 VOC  

CAM II A (X)

8151 Herbicides 

CAM V C ( )

8330 Explosives 

CAM VIII A ( )

6010 Metals  

CAM III A  (X)

7470/7471 Hg  

CAM IIIB  (X)

8270 SVOC 

CAM II B  (X)

8081 Pesticides 

CAM V B ( )

MassDEP VPH  

CAM IV A ( )

6020 Metals   

CAM III D ( )

9014 Total 

Cyanide/PAC 

CAM VI A ( )

8082 PCB   

CAM V A (X)

6860 

Perchlorate 

CAM VIII B ( )

MassDEP EPH  

CAM IV A ( )

7010 Metals  

CAM III C  ( )

7196 Hex Cr   

CAM VI B (X)

MassDEP APH 

CAM IX A ( )

TO-15 VOC 

CAM IX B ( )

MassDEP VPH  

CAM IV C ( )

Affirmative response to Questions A throughF is required for �Presumptive Certainty� status 

ü  

A
Yes No¹

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?

ü  

B
Yes No¹

Were the analytical method(s) and all associated QC requirements specificed in the selected CAM 

protocol(s) followed?

ü  

C
Yes No¹

Were all required corrective actions and analytical response actions specified in the selected CAM 

protocol(s) implemented for all identified performance standard non-conformances?

ü  

D
Yes No¹

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 

Quality Assurance and Quality Control Guidlines for the Acquisition and Reporting of Analytical 

Data?

  

E a
Yes No¹

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).

  

E b
Yes No¹

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

ü  

F
Yes No¹

Were all applicable CAM protocol QC and performance standard non-conformances identified and 

evaluated in a laboratory narrative (including all No responses to Qestions A through E)?

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 

protocol(s)?
ü Yes  No¹

A response to questions G, H and I below is required for �Presumptive Certainty� status 

Were all QC perfomance standards specified in the CAM protocol(s) achieved?  Yes ü No¹H

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.

 ü

I
Yes No¹

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

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, accurate and complete. 

¹All Negative responses must be addressed in an attached Environmental Laboratory case narrative.

Signature:

Printed Name:

Position:

Date:
11/13/18

Project Manager

Lisa A. Worthington
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DRAFT – ENGINEERING EVALUATION & DESIGN 
ALTERNATIVE ANALYSIS 

 

CITY OF PEABODY, MA 

APPENDIX G    
 

Geotechnical Engineering Report- GBA, Inc. 
  



Geotechnical-Engineering Report
Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you – assumedly 
a client representative – interpret and apply this 
geotechnical-engineering report as effectively 
as possible. In that way, clients can benefit from 
a lowered exposure to the subsurface problems 
that, for decades, have been a principal cause of 
construction delays, cost overruns, claims, and 
disputes.  If you have questions or want more 
information about any of the issues discussed below, 
contact your GBA-member geotechnical engineer. 
Active involvement in the Geoprofessional Business 
Association exposes geotechnical engineers to a 
wide array of risk-confrontation techniques that can 
be of genuine benefit for everyone involved with a 
construction project. 

Geotechnical-Engineering Services Are Performed for 
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific 
needs of their clients. A geotechnical-engineering study conducted 
for a given civil engineer will not likely meet the needs of a civil-
works constructor or even a different civil engineer. Because each 
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who 
rely on a geotechnical-engineering report prepared for a different client 
can be seriously misled. No one except authorized client representatives 
should rely on this geotechnical-engineering report without first 
conferring with the geotechnical engineer who prepared it. And no one 
– not even you – should apply this report for any purpose or project except 
the one originally contemplated.

Read this Report in Full
Costly problems have occurred because those relying on a geotechnical-
engineering report did not read it in its entirety. Do not rely on an 
executive summary. Do not read selected elements only. Read this report 
in full.

You Need to Inform Your Geotechnical Engineer 
about Change
Your geotechnical engineer considered unique, project-specific factors 
when designing the study behind this report and developing the 
confirmation-dependent recommendations the report conveys. A few 
typical factors include: 
• the client’s goals, objectives, budget, schedule, and 
 risk-management preferences; 
• the general nature of the structure involved, its size,   
 configuration, and performance criteria; 
• the structure’s location and orientation on the site; and 
• other planned or existing site improvements, such as   
 retaining walls, access roads, parking lots, and    
 underground utilities. 

Typical changes that could erode the reliability of this report include 
those that affect:
• the site’s size or shape;
• the function of the proposed structure, as when it’s   
 changed from a parking garage to an office building, or   
 from a light-industrial plant to a refrigerated warehouse;
• the elevation, configuration, location, orientation, or   
 weight of the proposed structure;
• the composition of the design team; or
• project ownership.

As a general rule, always inform your geotechnical engineer of project 
changes – even minor ones – and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 
responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered. 

This Report May Not Be Reliable
Do not rely on this report if your geotechnical engineer prepared it:
• for a different client;
• for a different project;
• for a different site (that may or may not include all or a   
 portion of the original site); or 
• before important events occurred at the site or adjacent   
 to it; e.g., man-made events like construction or   
 environmental remediation, or natural events like floods,  
 droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering 
report whose reliability may have been affected by the passage of time, 
because of factors like changed subsurface conditions; new or modified 
codes, standards, or regulations; or new techniques or tools. If your 
geotechnical engineer has not indicated an “apply-by” date on the report, 
ask what it should be, and, in general, if you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying it. A minor amount of additional testing or 
analysis – if any is required at all – could prevent major problems.

Most of the “Findings” Related in This Report Are 
Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface through various sampling and testing procedures. 
Geotechnical engineers can observe actual subsurface conditions only at 
those specific locations where sampling and testing were performed. The 
data derived from that sampling and testing were reviewed by your 
geotechnical engineer, who then applied professional judgment to 
form opinions about subsurface conditions throughout the site. Actual 
sitewide-subsurface conditions may differ – maybe significantly – from 
those indicated in this report. Confront that risk by retaining your 
geotechnical engineer to serve on the design team from project start to 
project finish, so the individual can provide informed guidance quickly, 
whenever needed. 



This Report’s Recommendations Are 
Confirmation-Dependent
The recommendations included in this report – including any options 
or alternatives – are confirmation-dependent. In other words, they are 
not final, because the geotechnical engineer who developed them relied 
heavily on judgment and opinion to do so. Your geotechnical engineer 
can finalize the recommendations only after observing actual subsurface 
conditions revealed during construction. If through observation your 
geotechnical engineer confirms that the conditions assumed to exist 
actually do exist, the recommendations can be relied upon, assuming 
no other changes have occurred. The geotechnical engineer who prepared 
this report cannot assume responsibility or liability for confirmation-
dependent recommendations if you fail to retain that engineer to perform 
construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a full-time member of the 
design team, to: 
• confer with other design-team members, 
• help develop specifications, 
• review pertinent elements of other design professionals’    
 plans and specifications, and 
• be on hand quickly whenever geotechnical-engineering    
 guidance is needed. 
 
You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction 
observation.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 
conspicuously that you’ve included the material for informational 
purposes only. To avoid misunderstanding, you may also want to note 
that “informational purposes” means constructors have no right to rely 
on the interpretations, opinions, conclusions, or recommendations in 
the report, but they may rely on the factual data relative to the specific 
times, locations, and depths/elevations referenced.  Be certain that 
constructors know they may learn about specific project requirements, 
including options selected from the report, only from the design 
drawings and specifications. Remind constructors that they may 

perform their own studies if they want to, and be sure to allow enough 
time to permit them to do so. Only then might you be in a position 
to give constructors the information available to you, while requiring 
them to at least share some of the financial responsibilities stemming 
from unanticipated conditions. Conducting prebid and preconstruction 
conferences can also be valuable in this respect. 

Read Responsibility Provisions Closely
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. That lack of understanding has nurtured 
unrealistic expectations that have resulted in disappointments, delays, 
cost overruns, claims, and disputes. To confront that risk, geotechnical 
engineers commonly include explanatory provisions in their reports. 
Sometimes labeled “limitations,” many of these provisions indicate 
where geotechnical engineers’ responsibilities begin and end, to help 
others recognize their own responsibilities and risks. Read these 
provisions closely. Ask questions. Your geotechnical engineer should 
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The personnel, equipment, and techniques used to perform an 
environmental study – e.g., a “phase-one” or “phase-two” environmental 
site assessment – differ significantly from those used to perform 
a geotechnical-engineering study. For that reason, a geotechnical-
engineering report does not usually relate any environmental findings, 
conclusions, or recommendations; e.g., about the likelihood of 
encountering underground storage tanks or regulated contaminants. 
Unanticipated subsurface environmental problems have led to project 
failures. If you have not yet obtained your own environmental 
information, ask your geotechnical consultant for risk-management 
guidance. As a general rule, do not rely on an environmental report 
prepared for a different client, site, or project, or that is more than six 
months old.

Obtain Professional Assistance to Deal with Moisture 
Infiltration and Mold
While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, none of the engineer’s 
services were designed, conducted, or intended to prevent uncontrolled 
migration of moisture – including water vapor – from the soil through 
building slabs and walls and into the building interior, where it can 
cause mold growth and material-performance deficiencies. Accordingly, 
proper implementation of the geotechnical engineer’s recommendations 
will not of itself be sufficient to prevent moisture infiltration. Confront 
the risk of moisture infiltration by including building-envelope or mold 
specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.

Copyright 2016 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly 
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission 
of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element of a report of any 

kind. Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent

Telephone: 301/565-2733
e-mail: info@geoprofessional.org   www.geoprofessional.org
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Typical Cross Sections and Alignments of Alternatives 
  





























 

 

 

 

 

 westonandsampson.com 

DRAFT – ENGINEERING EVALUATION & DESIGN 
ALTERNATIVE ANALYSIS 

 

CITY OF PEABODY, MA 

APPENDIX I   
 

Wall Alternative Cost Estimates 
  



Description QTY Units Price per Unit Est. Total Cost Est. Upper Total Cost 
**

Removal of existing wall 600 CY $125.00 $75,000 $75,000

Excavation 3000 CY $30.00 $90,000 $90,000

Rip Rap Diameters 8-24inch (3ft thick layer) 3556 CY $81.50 $289,778 $289,778

1-ft layer bedding stone 1185 CY $50.00 $59,259 $59,259

Geotextile fabric for perm. erosion control 4444 SY $5.00 $22,222 $22,222

Transportation & Disposal of contaminated soils
 1

4455 Tons $65 * $289,575 - $4,009,500

Water Control 1.00 LS $100,000.00 $100,000 $100,000

MCP Regulatory Compliance 1.00 LS $285,000.00 $285,000 $285,000

166R Main St. Building Foundation Demo
2

1 LS $90,000.00 $90,000 $90,000

Mechanical Dry Dredging 1007 CY $20.00 $20,148 $20,148

Dewatering liquid treatment system 
3

1 LS $230,000.00 $230,000 $230,000

Transportation & Disposal of Dredged Material 
4

1496 Tons $125 * $187,000 - $1,346,400

Sum Direct Cost $1,737,982 - $6,617,307

GC O&P 20% $347,596 - $1,323,461

Subtotal GC $2,085,579 - $7,940,769

Contingency 25% $521,395 - $1,985,192

Total Construction Cost $2,606,974 - $9,925,961

Estimated Total Construction Cost Range 
*

~ $2,607,000 - $9,926,000

Assumptions:
1

 Assumes only impacted soils associated with wall repair activities are removed from the site are transported and disposed of at a licensed,

out-of-state non-hazardous disposal/recycling facility. This does not include any soils that may need to be removed from the site associated

 with the construction of the proposed Riverwalk, etc. 
2

 Estimate - will need additional info on existing conditions
3

 Assumes no dewatering amendments necessary to be blended with sediments. Assumes groundwater not hazardous, can be discharged on site.
4

 Assumes out of state, non-hazardous disposal facility.
*

 Transportation and Disposal cost ranges for impacted soils/sediments:

                  A) In-state, non-hazardous disposal facility = $65/ton

                  B) Out-of-state, hazardous disposal facility = $450/ton

                  C) Soil/Sediment subject to federal/EPA land ban disposal restrictions = $900/ton
**

 Upper cost range assumes all impacted soil/sediment subject to federal/EPA land ban disposal restrictions

THIS IS A PRELIMINARY COST ESTIMATE USED FOR COMPARATIVE PURPOSES ONLY AND INCLUDES ONLY MAJOR ITEMS.

THIS ESTIMATE MAY NOT BE REPRESENTATIVE OF OVERALL PROJECT COST ESTIMATE DUE TO MINOR ITEMS NOT INCLUDED. 

Alternative A - Rip Rap Slope Option 1



Description QTY Units Price per Unit Est. Total Cost Est. Upper Total Cost 
**

Removal of existing wall 600 CY $125.00 $75,000 $75,000

Excavation 1492 CY $30.00 $44,756 $44,756

Rip Rap Diameters 8-24inch (3ft thick layer) 4000 CY $81.50 $326,000 $326,000

1-ft layer bedding stone 1200 CY $50.00 $60,000 $60,000

Geotextile fabric for perm. Erosion control 4500 SY $5.00 $22,500 $22,500

Transportation & Disposal of contaminated soils
 1

2216 Tons $65 * $144,015 - $1,994,058

Water Control 1.00 LS $100,000.00 $100,000 $100,000

MCP Regulatory Compliance 1.00 LS $285,000.00 $285,000 $285,000

166R Main St. Building Foundation Demo
2

1 LS $90,000.00 $90,000 $90,000

Mechanical Dry Dredging 1778 CY $20.00 $35,556 $35,556

Dewatering liquid treatment system 
3

1 LS $230,000.00 $230,000 $230,000

Transportation & Disposal of Dredged Material 
4

2640 Tons $125 * $330,000 - $2,376,000

Sum Direct Cost $1,742,826 - $5,638,869

GC O&P 20% $348,565 - $1,127,774

Subtotal GC $2,091,392 - $6,766,643

Contingency 25% $522,848 - $1,691,661

Total Construction Cost $2,614,240 - $8,458,304

Estimated Total Construction Cost Range 
*

~ $2,615,000 - $8,459,000

Assumptions:
1

 Assumes only impacted soils associated with wall repair activities are removed from the site are transported and disposed of at a licensed,

out-of-state non-hazardous disposal/recycling facility. This does not include any soils that may need to be removed from the site associated

 with the construction of the proposed Riverwalk, etc. 
2

 Estimate - will need additional info on existing conditions
3

 Assumes no dewatering amendments necessary to be blended with sediments. Assumes groundwater not hazardous, can be discharged on site.
4

 Assumes out of state, non-hazardous disposal facility.
*

 Transportation and Disposal cost ranges for impacted soils/sediments:

                  A) In-state, non-hazardous disposal facility = $65/ton

                  B) Out-of-state, hazardous disposal facility = $450/ton

                  C) Soil/Sediment subject to federal/EPA land ban disposal restrictions = $900/ton
**

 Upper cost range assumes all impacted soil/sediment subject to federal/EPA land ban disposal restrictions

THIS IS A PRELIMINARY COST ESTIMATE USED FOR COMPARATIVE PURPOSES ONLY AND INCLUDES ONLY MAJOR ITEMS.

THIS ESTIMATE MAY NOT BE REPRESENTATIVE OF OVERALL PROJECT COST ESTIMATE DUE TO MINOR ITEMS NOT INCLUDED. 

Alternative A - Rip Rap Slope Option 2



Description QTY Units Price per Unit Est. Total Cost Est. Upper Total Cost 
**

Removal of existing wall 600 CY $125.00 $75,000 $75,000

Excavation 2899 CY $30.00 $86,978 $86,978

Rip Rap Diameters 8-24inch (3ft thick layer) 2300 CY $81.50 $187,450 $187,450

1-ft layer bedding stone 1400 CY $50.00 $70,000 $70,000

Geotextile fabric for perm. Erosion control 4500 SY $5.00 $22,500 $22,500

Loam and Seed 1200 SY $5.00 $6,000 - $6,000

Transportation & Disposal of contaminated soils
 1

4305 Tons $65 * $279,826 $3,874,514

Water Control 1.00 LS $100,000.00 $100,000 $100,000

MCP Regulatory Compliance 1.00 LS $285,000.00 $285,000 $285,000

166R Main St. Building Foundation Demo
2

1 LS $90,000.00 $90,000 $90,000

Mechanical Dry Dredging 1067 CY $20.00 $21,333 $21,333

Dewatering liquid treatment system 
3

1 LS $230,000.00 $230,000 - $230,000

Transportation & Disposal of Dredged Material 
4

1584 Tons $125 * $198,000 $1,425,600

Sum Direct Cost $1,652,087 - $6,474,375

GC O&P 20% $330,417 - $1,294,875

Subtotal GC $1,982,505 - $7,769,250

Contingency 25% $495,626 - $1,942,312

Total Construction Cost $2,478,131 - $9,711,562

Estimated Total Construction Cost Range 
*

~ $2,479,000 - $9,712,000

Assumptions:
1

 Assumes only impacted soils associated with wall repair activities are removed from the site are transported and disposed of at a licensed,

out-of-state non-hazardous disposal/recycling facility. This does not include any soils that may need to be removed from the site associated

 with the construction of the proposed Riverwalk, etc. 
2

 Estimate - will need additional info on existing conditions
3

 Assumes no dewatering amendments necessary to be blended with sediments. Assumes groundwater not hazardous, can be discharged on site.
4

 Assumes out of state, non-hazardous disposal facility.
*

 Transportation and Disposal cost ranges for impacted soils/sediments:

                  A) In-state, non-hazardous disposal facility = $65/ton

                  B) Out-of-state, hazardous disposal facility = $450/ton

                  C) Soil/Sediment subject to federal/EPA land ban disposal restrictions = $900/ton
**

 Upper cost range assumes all impacted soil/sediment subject to federal/EPA land ban disposal restrictions

THIS IS A PRELIMINARY COST ESTIMATE USED FOR COMPARATIVE PURPOSES ONLY AND INCLUDES ONLY MAJOR ITEMS.

THIS ESTIMATE MAY NOT BE REPRESENTATIVE OF OVERALL PROJECT COST ESTIMATE DUE TO MINOR ITEMS NOT INCLUDED. 

Alternative B - Vegetative Berm Over Rip Rap Slope Option 1



Description QTY Units Price per Unit Est. Total Cost Est. Upper Total Cost 
**

Removal of existing wall 600 CY $125.00 $75,000 $75,000

Excavation 1351 CY $30.00 $40,533 $40,533

Rip Rap Diameters 8-24inch (3ft thick layer) 2300 CY $81.50 $187,450 $187,450

1-ft layer bedding stone 1400 CY $50.00 $70,000 $70,000

Geotextile fabric for perm. Erosion control 4500 SY $5.00 $22,500 $22,500

Loam and Seed 1000 SY $5.00 $5,000 $5,000

Transportation & Disposal of contaminated soils
 1

2005 Tons $65 * $130,309 - $1,804,275

Water Control 1.00 LS $100,000.00 $100,000 $100,000

MCP Regulatory Compliance 1.00 LS $285,000.00 $285,000 $285,000

166R Main St. Building Foundation Demo
2

1 LS $90,000.00 $90,000 $90,000

Mechanical Dry Dredging 1837 CY $20.00 $36,741 $36,741

Dewatering liquid treatment system 
3

1 LS $230,000.00 $230,000 $230,000

Transportation & Disposal of Dredged Material 
4

2728 Tons $125 * $341,000 - $2,455,200

$0

$0

Sum Direct Cost $1,613,533 - $5,401,699

GC O&P 20% $322,707 - $1,080,340

Subtotal GC $1,936,239 - $6,482,039

Contingency 25% $484,060 - $1,620,510

Total Construction Cost $2,420,299 - $8,102,549

Estimated Total Construction Cost Range 
* ~ $2,421,000 - $8,103,000

Assumptions:
1

 Assumes only impacted soils associated with wall repair activities are removed from the site are transported and disposed of at a licensed,

out-of-state non-hazardous disposal/recycling facility. This does not include any soils that may need to be removed from the site associated

 with the construction of the proposed Riverwalk, etc. 
2

 Estimate - will need additional info on existing conditions
3

 Assumes no dewatering amendments necessary to be blended with sediments. Assumes groundwater not hazardous, can be discharged on site.
4

 Assumes out of state, non-hazardous disposal facility.
*

 Transportation and Disposal cost ranges for impacted soils/sediments:

                  A) In-state, non-hazardous disposal facility = $65/ton

                  B) Out-of-state, hazardous disposal facility = $450/ton

                  C) Soil/Sediment subject to federal/EPA land ban disposal restrictions = $900/ton
**

 Upper cost range assumes all impacted soil/sediment subject to federal/EPA land ban disposal restrictions

THIS IS A PRELIMINARY COST ESTIMATE USED FOR COMPARATIVE PURPOSES ONLY AND INCLUDES ONLY MAJOR ITEMS.

THIS ESTIMATE MAY NOT BE REPRESENTATIVE OF OVERALL PROJECT COST ESTIMATE DUE TO MINOR ITEMS NOT INCLUDED. 

Alternative B - Vegetative Berm Over Rip Rap Slope Option 2



Description QTY Units Price per Unit Est. Total Cost Est. Upper Total Cost 
**

Sheet Piles 30400 SQFT $34.00 $1,033,600 $1,033,600

Excavation
1

400 CY $30.00 $12,000 $12,000

Removal of existing wall 600 CY $125.00 $75,000 $75,000

Concrete Cap (1'6" wide x2' high) 178 CY $600.00 $106,667 $106,667

Transportation & Disposal of contaminated soils
 2

594 Tons $65 * $38,610 - $534,600

Reinforcing steel in cap (100lb/cy) 17778 LB $2.50 $44,444 $44,444

Water Control 1.00 LS $100,000.00 $100,000 $100,000

MCP Regulatory Compliance 1.00 LS $285,000.00 $285,000 $285,000

166R Main St. Building Foundation Demo
3

1 LS $90,000.00 $90,000 $90,000

Sum Direct Cost $1,785,321 - $2,281,311

GC O&P 20% $357,064 - $456,262

Subtotal GC $2,142,385 - $2,737,573

Contingency 25% $535,596 - $684,393

Total Construction Cost $2,677,982 - $3,421,967

Estimated Total Construction Cost Range 
*

~ $2,678,000 - $3,422,000

Assumptions:
1

 Assumes excavation 1 ft behind existing wall to 10ft below existing top of wall
2

 Assumes only impacted soils associated with wall repair activities are removed from the site are transported and disposed of at a licensed,

out-of-state non-hazardous disposal/recycling facility. This does not include any soils that may need to be removed from the site associated

 with the construction of the proposed Riverwalk, etc. 
3

 Estimate - will need additional info on existing conditions
*

 Transportation and Disposal cost ranges for impacted soils/sediments:

                  A) In-state, non-hazardous disposal facility = $65/ton

                  B) Out-of-state, hazardous disposal facility = $450/ton

                  C) Soil/Sediment subject to federal/EPA land ban disposal restrictions = $900/ton
**

 Upper cost range assumes all impacted soil/sediment subject to federal/EPA land ban disposal restrictions

THIS IS A PRELIMINARY COST ESTIMATE USED FOR COMPARATIVE PURPOSES ONLY AND INCLUDES ONLY MAJOR ITEMS.

THIS ESTIMATE MAY NOT BE REPRESENTATIVE OF OVERALL PROJECT COST ESTIMATE DUE TO MINOR ITEMS NOT INCLUDED. 

Alternative C - Sheet Pile Wall Option 1



Description QTY Units Price per Unit Est. Total Cost Est. Upper Total Cost 
**

Sheet Piles 22800 SQFT $34.00 $775,200 $775,200

Excavation 1435 CY $30.00 $43,050 $43,050

Removal of existing wall 600 CY $125.00 $75,000 $75,000

1-ft layer bedding stone 533 CY $50.00 $26,667

Geotextile fabric for perm. erosion control 1778 SY $5.00 $8,889

Loam and Seed 1200 SY $5.00 $6,000

Transportation & Disposal of contaminated soils
 1

2228 Tons $65 * $144,788 - $2,004,750

Water Control 1.00 LS $100,000.00 $100,000 $100,000

MCP Regulatory Compliance 1.00 LS $285,000.00 $285,000 $285,000

166R Main St. Building Foundation Demo
2

1 LS $90,000.00 $90,000 $90,000

Sum Direct Cost $1,554,593 - $3,373,000

GC O&P 20% $310,919 - $674,600

Subtotal GC $1,865,512 - $4,047,600

Contingency 25% $466,378 - $1,011,900

Total Construction Cost $2,331,890 - $5,059,500

Estimated Total Construction Cost Range 
*

~ $2,332,000 - $5,060,000

Estimated Total Construction Cost Range w/ Rip Rap Slope* ~ $2,726,000 - $7,214,000

Assumptions:
1

 Assumes only impacted soils associated with wall repair activities are removed from the site are transported and disposed of at a licensed,

out-of-state non-hazardous disposal/recycling facility. This does not include any soils that may need to be removed from the site associated

 with the construction of the proposed Riverwalk, etc. 
2

 Estimate - will need additional info on existing conditions
*

 Transportation and Disposal cost ranges for impacted soils/sediments:

                  A) In-state, non-hazardous disposal facility = $65/ton

                  B) Out-of-state, hazardous disposal facility = $450/ton

                  C) Soil/Sediment subject to federal/EPA land ban disposal restrictions = $900/ton
**

 Upper cost range assumes all impacted soil/sediment subject to federal/EPA land ban disposal restrictions

THIS IS A PRELIMINARY COST ESTIMATE USED FOR COMPARATIVE PURPOSES ONLY AND INCLUDES ONLY MAJOR ITEMS.

THIS ESTIMATE MAY NOT BE REPRESENTATIVE OF OVERALL PROJECT COST ESTIMATE DUE TO MINOR ITEMS NOT INCLUDED. 

Alternative C - Sheet Pile Wall Option 2 w/ Vegetative Berm



Description QTY Units Price per Unit Est. Total Cost Est. Upper Total Cost 
**

Removal of existing wall 600 CY $125.00 $75,000 $75,000

Excavation
1

1900 CY $30.00 $57,000 $57,000

Placing wall (concrete) 1400 CY $1,000.00 $1,400,000 $1,400,000

Reinforcing steel (100lb/cy) 140000 LB $2.50 $350,000 $350,000

Gravel borrow backfill 500 CY $41.00 $20,500 $20,500

Transportation & Disposal of contaminated soils
 2

2822 Tons $65 * $183,398 - $2,539,350

Water Control 1.00 LS $100,000.00 $100,000 $100,000

MCP Regulatory Compliance 1.00 LS $285,000.00 $285,000 $285,000

Steel Sheet Piling
3

7300 SQFT $35.00 $255,500 $255,500

166R Main St. Building Foundation Demo
4

1 LS $90,000.00 $90,000 $90,000

Mechanical Dry Dredging 850 CY $20.00 $17,000 $17,000

Dewatering liquid treatment system 
5

1 LS $230,000.00 $230,000 $230,000

Transportation & Disposal of Dredged Material 
6

1262 Tons $125 * $157,781 - $1,136,025

$0

$0

Sum Direct Cost $3,221,179 - $6,555,375

GC O&P 20% $644,236 - $1,311,075

Subtotal GC $3,865,415 - $7,866,450

Contingency 25% $966,354 - $1,966,613

Total Construction Cost $4,831,768 - $9,833,063

Estimated Total Construction Cost Range 
*

~ $4,832,000 - $9,834,000

Assumptions:
1

 Assumes excavation of organic and fill soils down to native soil
2

 Assumes only impacted soils associated with wall repair activities are removed from the site are transported and disposed of at a licensed,

out-of-state non-hazardous disposal/recycling facility. This does not include any soils that may need to be removed from the site associated

 with the construction of the proposed Riverwalk, etc. 
3

 Only assumed to be used on properties 166R Main & 24 Caller for support of excavation to remove existing organic fill and soils
4

 Estimate - will need additional info on existing conditions
5

 Assumes no dewatering amendments necessary to be blended with sediments. Assumes groundwater not hazardous, can be discharged on site.
6

 Assumes out of state, non-hazardous disposal facility.
*

 Transportation and Disposal cost ranges for impacted soils/sediments:

                  A) In-state, non-hazardous disposal facility = $65/ton

                  B) Out-of-state, hazardous disposal facility = $450/ton

                  C) Soil/Sediment subject to federal/EPA land ban disposal restrictions = $900/ton
**

 Upper cost range assumes all impacted soil/sediment subject to federal/EPA land ban disposal restrictions

THIS IS A PRELIMINARY COST ESTIMATE USED FOR COMPARATIVE PURPOSES ONLY AND INCLUDES ONLY MAJOR ITEMS.

THIS ESTIMATE MAY NOT BE REPRESENTATIVE OF OVERALL PROJECT COST ESTIMATE DUE TO MINOR ITEMS NOT INCLUDED. 

Alternative D - Cantilever Concrete Retaining Wall



Description QTY Units Price per Unit Est. Total Cost Est. Upper Total Cost 
**

Removal of existing wall 600 CY $125.00 $75,000 $75,000

Excavation
1

2100 CY $30.00 $63,000 $63,000

Stone masonry 1500 CY $700.00 $1,050,000 $1,050,000

Gravel borrow backfill 500 CY $41.00 $20,500 $20,500

Transportation & Disposal of contaminated soils
 2

3119 Tons $65 * $202,703 - $2,806,650

Concrete Foundation 550 CY $366.00 $201,300 $201,300

Reinforcing steel (100lb/cy) 55000 LB $2.50 $137,500 $137,500

Water Control 1.00 LS $100,000.00 $100,000 $100,000

MCP Regulatory Compliance 1.00 LS $285,000.00 $285,000 $285,000

Steel Sheet Piling
3

7300 SQFT $35.00 $255,500 $255,500

166R Main St. Building Foundation Demo
4

1 LS $90,000.00 $90,000 $90,000

Mechanical Dry Dredging 850 CY $20.00 $17,000 $17,000

Dewatering liquid treatment system 
5

1 LS $230,000.00 $230,000 $230,000

Transportation & Disposal of Dredged Material 
6

1262 Tons $125 * $157,781 - $1,136,025

$0

Sum Direct Cost $2,885,284 - $6,467,475

GC O&P 20% $577,057 - $1,293,495

Subtotal GC $3,462,341 - $7,760,970

Contingency 25% $865,585 - $1,940,243

Total Construction Cost $4,327,926 - $9,701,213

Estimated Total Construction Cost Range 
*

~ $4,328,000 - $9,702,000

Assumptions:
1

 Assumes excavation of organic and fill soils down to native soil
2

 Assumes only impacted soils associated with wall repair activities are removed from the site are transported and disposed of at a licensed,

out-of-state non-hazardous disposal/recycling facility. This does not include any soils that may need to be removed from the site associated

 with the construction of the proposed Riverwalk, etc. 
3

 Only assumed to be used on properties 166R Main & 24 Caller for support of excavation to remove existing organic fill and soils
4

 Estimate - will need additional info on existing conditions
5

 Assumes no dewatering amendments necessary to be blended with sediments. Assumes groundwater not hazardous, can be discharged on site.
6

 Assumes out of state, non-hazardous disposal facility.
*

 Transportation and Disposal cost ranges for impacted soils/sediments:

                  A) In-state, non-hazardous disposal facility = $65/ton

                  B) Out-of-state, hazardous disposal facility = $450/ton

                  C) Soil/Sediment subject to federal/EPA land ban disposal restrictions = $900/ton
**

 Upper cost range assumes all impacted soil/sediment subject to federal/EPA land ban disposal restrictions

THIS IS A PRELIMINARY COST ESTIMATE USED FOR COMPARATIVE PURPOSES ONLY AND INCLUDES ONLY MAJOR ITEMS.

THIS ESTIMATE MAY NOT BE REPRESENTATIVE OF OVERALL PROJECT COST ESTIMATE DUE TO MINOR ITEMS NOT INCLUDED. 

Alternative E - Stone Masonry Wall
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EXECUTIVE SUMMARY 

 
To address the City’s priority action of addressing flooding along the North River Canal and to enable 

the City to address climate change and continue its efforts to increase resilience against flooding in the 
watershed, Weston & Sampson conducted an evaluation of the floodplain along the proposed 1,600-

foot long park adjacent to the canal. The evaluation assessed the suitability and potential benefit of 

incorporating additional flood storage capacity in both the rehabilitation alternatives for the southern 

canal wall as well as on nearby public and private properties. This evaluation considered both existing 

and future potential climate conditions. In general, increasing flood storage has the potential to reduce 

peak flood levels, thereby decreasing potential damage downstream and, to a lesser degree, upstream 

of the storage site. Based on our evaluation, we have identified the following conclusions: 

 

• Under existing climate conditions and under expected mid-century conditions, flooding in 

the North River Canal will largely be a function of runoff generated upstream – riverine 

flooding. However, by the end of the 21st century, tidal flooding due to sea level rise is 
expected to equal or exceed riverine flooding in the project area. Ultimately, the creation of 

additional flood storage may provide a modest benefit to the properties and infrastructure in 

the study area in the short- and medium-term, but those benefits are significantly reduced 

over the long-term. 

• The creation of additional flood storage in and/or near the North River Canal is only effective 

in areas of riverine flooding. Projects that create compensatory storage and projects that 

floodproof flood prone properties will have a greater and longer lasting benefit the further 
upstream they are. 

• The relative benefit of compensatory storage created by the eight alternatives for 

rehabilitating the North River Canal’s southern wall should be considered in the cost-benefit 

analysis and alternative selection process. 

• There may be value in conducting a detailed assessment of potential site-specific 

compensatory storage and flood control designs, including geotechnical, 

contamination/remediation, hydrologic and hydraulic, city planning, and cost-benefit 
analyses among others. 

• Given the significant total riverine flood volumes in the early- and mid-century periods and 

the relatively modest compensatory storage that could be created by the southern retaining 

wall alternatives and the individual site projects explored above, it would be worth evaluating 

the cost-benefit of floodproofing individual buildings rather than eliminating flooding on a 

parcel scale. This type of floodproofing would also allow individual property owners to take 

on some responsibility for flooding impacts on their property. 

• In light of the anticipated significant increase in tidal flooding in the study area by the end of 

the century, as opposed to riverine flooding, it may be worth evaluating “retreat” alternatives 

in more detail. On a related note, it may be worth evaluating the potential benefit of a tide 
gate to limit tidal flooding under future climate conditions. 
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1.0 INTRODUCTION 

 

The City of Peabody has suffered from recurring flooding since the 1950's with most significant flooding 

occurring downtown in Peabody Square in the vicinity of Foster Street and Walnut Street. Post-World 

War II development as well as the North River Canal’s poor condition and limited ability to handle storm 
flows in downtown Peabody are major contributors to the flooding problem in Peabody Square (City of 

Peabody, 2002). With significant floods occurring in 1954, 1968, 1979, 1987, and 1996, the City’s Hazard 

Mitigation Plan has identified flooding as the City’s top natural hazard mitigation priority (MAPC, 2016). 

Under climate change, flooding events have become more frequent, with several events occurring within 

the past fifteen years, including the Mother’s Day Storm of 2006 which incapacitated the downtown area 

for more than a week. More recently, in March 2010, October 2011, and December 2014, downtown 

flooding occurred from short duration and high intensity rain events. Flooding events in Peabody 

regularly put a strain on area businesses and on Fire and Police Department staff who must respond to 
emergencies.  

 

End-of-century climate change projections indicate that the annual precipitation will increase by as much 

as 7 inches and there will be up to four additional 1-inch storms each year (NECSC, 2018). In the highly 

urbanized Peabody Square, this increased precipitation will exacerbate stormwater runoff and result in 

increased peak streamflows in the North River Canal, leaving the City even more vulnerable to riverine 

flooding.  

 

Climate change projections indicate that, by 2100, mean sea level rise in Boston Harbor since 2000 is 
unlikely to exceed (83% probability) 4.0 feet although it could be as high as 10.2 feet (NECSC). This is 

in addition to the documented increase in relative sea level rise of more than 11 inches (2.83 millimeters 

or 0.11 inches annually) that occurred in Boston Harbor between 1921 and 2018 (NOAA gage 

#8443970).  

 

The 11.5-square-mile North River watershed drains land primarily east of Route 1, flowing downstream 

through Salem until it reaches Salem Sound of the North Coastal Basin. Closer to Salem, the North River 

Canal is tidally influenced. However, sea level rise is expected to cause the zone of tidal influence to 
migrate upstream in the North River Canal. Peabody Square, which is already prone to significant 

flooding during storm events, could experience an even higher likelihood of extreme flooding under 

scenarios involving both high tides and extreme precipitation.  

 

Participants at the City of Peabody’s April 11, 2018 Municipal Vulnerability Preparedness (MVP) 

Workshop identified seven “highest priority” actions. At the top of their list was: 

 

“Evaluate and assess alternatives for managing commonly flooded areas and flood-

impacted public safety concerns located throughout the City, including along the North 
River Canal, within the Lawrence Brook Watershed, in the downtown area, and along 

various brook channels (Horsley Witten Group, 2018).” 

 

To address the City’s priority action of addressing flooding along the North River Canal and to enable 

the City to address climate change and continue its efforts to increase resilience against flooding in the 

watershed, Weston & Sampson conducted an evaluation of the floodplain along the proposed 1,600-

foot long park adjacent to the canal, identified in Figure 1. The evaluation assessed the suitability of 

incorporating additional flood storage capacity under existing and future potential climate conditions. 
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Increasing flood storage has the potential to reduce peak flood levels, thereby decreasing potential 

damage downstream and, to a lesser degree, upstream of the storage site. This evaluation consists of 

three sub-tasks: 1) identify a suitable range of design events under existing and potential future climate 

scenarios, 2) identify flood levels throughout the study area associated with each of the selected design 
events, and 3) conduct a GIS-based analysis of potential opportunities for flood storage. 
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2.0 CLIMATE SCENARIO SELECTION 
 

Weston & Sampson collaborated with both the City of Peabody and the Massachusetts Executive Office 

of Energy and Environmental Affairs (EEA), the funding agency, to identify a suitable range of design 
events that considered both existing and potential future climate scenarios. Selection of suitable design 

events considered multiple sources of flooding, including rainfall-driven runoff from the North River 

watershed, tidal influences and sea level rise (SLR), and storm surge. The selection process also 

included significant research into regional and local evaluations of the potential impact of climate 

change on a variety of meteorological and hydrological processes. A detailed discussion of the selection 

process is described in a Weston & Sampson memo, “MVP Action Grant: Peabody North River Canal 

Resilient Wall, Riverwalk and Park 2018 Resiliency Evaluation – Climate Scenario Selection,” dated 

January 10, 2019. That memo is included in Appendix A. Ultimately, six climate scenarios were selected 
for incorporation into the compensatory storage analysis.  

 

• Scenario 1A: Existing Conditions, 50-year flood 

• Scenario 1B: Existing Conditions, 100-year flood 

• Scenario 2: 2050 Moderate Climate Change for precipitation and SLR, 50-year flood 

• Scenario 3: 2050 High Climate Change for precipitation and SLR, 100-year flood 

• Scenario 4: 2100 Moderate Climate Change for precipitation and SLR, 50-year flood 

• Scenario 5: 2100 High Climate Change for precipitation and SLR, 100-year flood 

 

These six scenarios offer a broad range of possible outcomes under climate change and will enable a 

more robust analysis of resiliency alternatives. Scenarios 1A and 1B, which represent existing conditions 

during the 50- and 100-year flood events, respectively, provide a baseline for comparison of the future 
scenarios. They also represent a “best-case scenario,” during which any flood storage measures will 

have the maximum impact. As climate change advances through the remainder of the 21st century and 

results in increased SLR and more extreme precipitation events, those benefits are expected to 

decrease. 

 

The future climate scenarios (Scenarios 2 through 5) were selected to evaluate the potential future 

benefit of flood storage as a function of the degree to which climate change will occur. We have 

developed a moderate scenario and a high impact scenario. Under those scenarios, changes in rainfall 

and riverine discharge are consistent with a medium emissions pathway (RCP4.5) and a high emissions 
pathway (RCP8.5), respectively. Estimates of sea level rise are consistent with “Intermediate-High” and 

“High” scenarios, respectively, as defined in Table 6 of the Massachusetts Climate Change Projections 

(NECSC, 2018), which is reproduced in the graphic below. These moderate and high scenarios were 

chosen to give the City a sense for how the effectiveness of flood storage measures might change 

depending on the severity of future climate change impacts. The moderate scenario was paired with 50-

year flooding conditions as the smaller storm was determined to offer a more achievable condition for 

which to develop flood mitigation designs at this site. The high scenario was paired with the 100-year 

flooding conditions to highlight the effectiveness of flood mitigation designs under worst-case 
conditions. We have also selected time horizons that represent potential climate conditions during both 

mid-century (2050) and end of century (2100) to give the City an idea of the effectiveness of flood storage 

measures over time. 
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3.0 FLOODING PROFILES 
 

For each of the six design events identified above, Weston & Sampson determined flood levels 

throughout the 1,600-foot long study area. The methodologies varied for each event, based on the best 
available estimates of riverine flood levels and/or discharge magnitudes and on estimated high tide 

levels. The methodology and datasets used to prepare flooding profiles are described on a scenario-

by-scenario basis below. Flood profiles for each scenario are provided in Appendix B. 

3.1 Scenario 1A – Existing Conditions, 50-year Flood 

Existing 50-year flood elevations are controlled by precipitation and the resulting runoff. Riverine flooding 

levels, caused by upgradient precipitation, were determined from the effective FEMA Flood Insurance 

Study (25009CV004B), which was updated most recently on July 16, 2014. These 50-year flood levels 

ranged from 16.6 ft. NAVD88 upstream of Wallis Street to El. 11.0 at Howley Street. Note that all 
elevations identified in this report reference the height in feet above mean sea level on the North American 

Vertical Datum of 1988 (NAVD88). Coastal flooding does not impact the study area during existing 50-

year flood conditions.  

3.2 Scenario 1B – Existing Conditions, 100-year Flood 

Existing 100-year flood elevations are controlled primarily by precipitation and the resulting runoff. 

Riverine flooding levels, caused by upgradient precipitation, were determined from the effective FEMA 

Flood Insurance Study. These 100-year flood levels ranged from 17.4 ft. upstream of Wallis Street to El. 

11.5 ft. at Howley Street. Coastal flooding does not significantly impact the study area during existing 

100-year flood conditions.  

3.3 Scenario 2 – 2050 conditions under a moderate climate change scenario 

Precipitation under this scenario saw an increase in the 24-hour, 50-year design rainfall depth from 7.6 

to approximately 9.4 inches (Cambridge, Part 1 Appendix, 2015), a 23.7% increase. It was assumed that 

this change would result in a corresponding increase in generated runoff. A 23.7% increase in riverine 

discharge in the project area would cause the FEMA 50-year flood flow to increase from 880 to 1,089 

cubic feet per second (cfs). Based on the discharges associated with the 100-year (1,030 cfs) and 500-

year (1,470 cfs) events, as reported in the FEMA Flood Insurance Study, the 50-year flood under this 

future climate scenario would be approximately equal to the current 153-year flood event. Weston & 

Sampson interpolated between the FEMA flood profiles of the 100-year and 500-year to estimate flood 
levels in the project area under this scenario; 50-year riverine flood levels ranged from 17.6 ft. upstream 

of Wallis Street to El. 11.6 at Howley Street, an increase of 0.6 to 1.0 ft. over Scenario 1A. 

 

The extents of tidal flooding were estimated by adding the predicted change to mean sea level under 

this scenario to the baseline Mean Higher High Water (MHHW) elevation, El. 9.97 ft. (Metcalf & Eddy-

AECOM, 2008). Mean sea level in 2050 under this scenario is expected to be El. 1.7 ft NAVD88 or 1.7 

feet higher than mean sea level in 2000, resulting in a MHHW of approximately El. 11.67 ft. Based on 

the increased riverine flooding levels, sea level rise would be expected to increase flooding only at the 
very downstream end of the project area. The estimated flood profile was adjusted accordingly. 

3.4 Scenario 3 – 2050 conditions under a high climate change scenario 

Increases to the 100-year riverine discharge were assumed to reach 35%, the maximum predicted 

increase for the 2055 time horizon (BRAG, 2016). A 35% increase in riverine discharge in the project 

area would result in an increase in the FEMA 100-year flood flow from 1,030 to 1,391 cfs. Based on the 
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discharges associated with the 100- and 500-year events, as reported in the FEMA Flood Insurance 

Study, the 100-year flood under this future climate scenario would be approximately equal to the current 

428-year flood event. Weston & Sampson interpolated between the FEMA flood profiles of the 100-year 

and 500-year to estimate flood levels in the project area under this scenario; 100-year riverine flood 
levels ranged from 18.5 ft. upstream of Wallis Street to El. 12.2 at Howley Street, an increase of 0.7 to 

1.1 ft. over Scenario 1B. 

 

The extents of tidal flooding were estimated by adding the predicted change to mean sea level under 

this scenario to the baseline Mean Higher High Water (MHHW) elevation, El. 9.97 ft. (Metcalf & Eddy-

AECOM, 2008). Mean sea level in 2050 under this scenario is expected to be El. 2.4 ft NAVD88 or 2.4 

feet higher than mean sea level in 2000, resulting in a MHHW of approximately El. 12.37 ft. Based on 

the increased riverine flooding levels, sea level rise would be expected to increase flooding only at the 
very downstream end of the project area. The estimated flood profile was adjusted accordingly. 

3.5 Scenario 4 – 2100 conditions under a moderate climate change scenario 

Precipitation under this scenario saw an increase in the 24-hour, 50-year design rainfall depth from 7.6 

to approximately 10.9 inches (Cambridge, Part 1 Appendix, 2015), a 43.4% increase. It was assumed 

that this change would result in a corresponding increase in generated runoff. A 43.4% increase in 

riverine discharge in the project area would cause the FEMA 50-year flood flow to increase from 880 to 

1,262 cfs. Based on the discharges associated with the 100-year (1,030 cfs) and 500-year (1,470 cfs) 

events, as reported in the FEMA Flood Insurance Study, the 50-year flood under this future climate 

scenario would be approximately equal to the current 311-year flood event. Weston & Sampson 
interpolated between the FEMA flood profiles of the 100-year and 500-year to estimate flood levels in 

the project area under this scenario; 50-year riverine flood levels ranged from 18.1 ft. upstream of Wallis 

Street to El. 12.0 at Howley Street, an increase of 1.0 to 1.5 ft. over Scenario 1A. 

 

The extents of tidal flooding were estimated by adding the predicted change to mean sea level under 

this scenario to the baseline Mean Higher High Water (MHHW) elevation, El. 9.97 ft. (Metcalf & Eddy-

AECOM, 2008). Mean sea level in 2100 under this scenario is expected to be El. 5.0 ft NAVD88 or 5.0 

feet higher than mean sea level in 2000, resulting in a MHHW of approximately El. 14.97 ft. Based on 

the increased riverine flooding levels, sea level rise would be expected to increase flooding up to the 
Caller Street bridge crossing. The estimated flood profile was adjusted accordingly. 

3.6 Scenario 5 – 2100 conditions under a high climate change scenario 

Increases to the 100-year riverine discharge were assumed to reach 70%, the maximum predicted 

increase for the 2085 time horizon (BRAG, 2016). A 70% increase in riverine discharge in the project 

area would cause the FEMA 100-year flood flow to increase from 1,030 to 1,751 cfs. Based on the 

discharges associated with the 100- and 500-year events, as reported in the FEMA Flood Insurance 

Study, the 100-year flood under this future climate scenario would be approximately equal to the current 

755-year flood event. Weston & Sampson extrapolated from the FEMA flood profiles of the 100-year and 
500-year to estimate flood levels in the project area under this scenario; 100-year riverine flood levels 

ranged from 19.7 ft. upstream of Wallis Street to El. 13.0 at Howley Street, an increase of 1.5 to 2.3 ft. 

over Scenario 1B. 

 

The extents of tidal flooding were estimated by adding the predicted change to mean sea level under 

this scenario to the baseline Mean Higher High Water (MHHW) elevation, El. 9.97 ft. (Metcalf & Eddy-

AECOM, 2008). Mean sea level in 2100 under this scenario is expected to be El. 7.6 ft NAVD88 or 7.6 
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feet higher than mean sea level in 2000, resulting in a MHHW of approximately El. 17.57 ft. Based on 

the increased riverine flooding levels, sea level rise would be expected to increase flooding upstream 

as far as the railroad bridge crossing near Wallis Street. The estimated flood profile was adjusted 

accordingly. 
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4.0 FLOODING EXTENTS 

 
It is important to note that the areas of riverine and tidal flooding presented in Table 1 were calculated 

only for flooding within the study area. It is true that riverine flooding in the subject area will decrease 
under future climate conditions. However, that is only because tidal flooding is expected to increase 

significantly. In fact, the total area subject to flooding of any kind is expected to increase under future 

climate conditions. In addition, while this evaluation focused only on our 1600-foot long study area, 

riverine flooding is likely to increase significantly in upstream areas. 

 

Table 1: Summary of Area Flooded  

Scenario 
Area (acres) Subject to Flooding 

Riverine Flooding Tidal Flooding Total 

1A 17.8 0.0 17.8 

1B 19.4 0.0 19.4 

2 19.6 0.4 20.0 

3 22.4 0.8 23.2 

4 11.2 12.4 23.6 

5 2.9 25.4 28.3 

*Areas calculated for inundation extents within the study area only. 

 

 
The flooding anticipated under all six scenarios evaluated is expected to impact several residences and 

businesses in the study area. Table 2 summarizes the number of buildings impacted by both riverine 

and tidal flooding. 

 

Table 2: Summary of Buildings Flooded  

Scenario 
Number of Buildings Flooded 

Riverine Flooding Tidal Flooding Total 

1A 23 0 23 

1B 25 0 25 

2 28 2 28 

3 32 2 32 

4 17 18 32 

5 6 33 39 

*The total number of buildings flooded may not equal the sum of buildings subject to riverine flooding and tidal flooding as 

some buildings may be subject to both. 
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As shown in Table 2, under current climate conditions (Scenarios 1A and 1B) all buildings in the 

floodplain of the study area are expected to be impacted by riverine flooding, caused by stormwater 
runoff generated upstream. This condition remains largely true through 2050 (Scenarios 2 and 3), where 

only 2 buildings are affected by tidally influenced flooding. However, as tidal influences extend 

significantly further upstream into the study area near the end of the century (Scenarios 4 and 5), more 

buildings are impacted by tidewater moving up the North River Canal rather than stormwater runoff 

coming down from the North River and Proctor Brook watersheds. Even though the number of buildings 

impacted by riverine flooding is expected to decrease under late-century climate conditions (Scenarios 

4 and 5), the total number of buildings impacted is still expected to increase. In addition, while not 

evaluated in this report, increased riverine flooding and association impacts would be expected 
upstream of the study area under future climate conditions. 

 

It is also important to note that the increased tidal flooding extents identified for late-century climate 

conditions (Scenarios 4 and 5) in particular may also cause a backwater effect further upstream both 

within the study area and beyond. And even though the predicted riverine flood level exceeds the 

predicted MHHW, the presence of the tidal backwater reduces the discharge capacity of the North River 

Canal, resulting in worse flooding than what is represented in Tables 1 and 2 and elsewhere in this 

report.  
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5.0 FLOODING IMPACTS 
 

To further evaluate the potential impacts to flooded buildings, Weston & Sampson considered the 

estimated depth of flooding at each building. By subtracting the gridded dataset of flood levels in the 
project area for each scenario by the best available ground elevation data (LiDAR), we developed a 

gridded GIS dataset of the depth of flooding throughout the 1,600-foot long project area for each 

scenario, as shown in Figures 2A through 2F. 

 

We estimated the potential impacts to buildings flooded under each scenario by considering how many 

buildings are flooded to maximum depths of less than 2 feet, between 2 and 5 feet, and more than 5 

feet. The maximum flooding depth for each building was estimated by subtracting the maximum 

predicted flood elevation by the lowest ground elevation (LiDAR) within each building’s footprint, or 
partial footprint for those buildings straddling the line between riverine and tidal flooding. These 

comparisons are summarized in Table 3. 

 

Table 3: Summary of Building Flooding Depths 

Scenario 
Number of Buildings Flooded 

Depth of Riverine Flooding (ft.) Depth of Tidal Flooding (ft.) 

 <= 2 2 – 5 >=5 <= 2 2 – 5 >=5 

1A 9 12 2 0 0 0 

1B 8 15 2 0 0 0 

2 10 15 3 1 0 1 

3 13 16 3 0 1 1 

4 5 11 1 7 8 3 

5 3 2 1 5 9 19 

*The total number of buildings flooded may not equal the sum of buildings subject to riverine flooding and tidal flooding as 

some buildings may be subject to both. 

 

 

As Table 3 indicates, a significant portion of affected buildings experience less than 2 feet of flooding 

under all scenarios. Those buildings subject to shallow riverine flooding conditions are most likely to 

benefit from compensatory storage, floodproofing, or other flood resiliency projects. However, with the 
exception of Scenario 5, the majority of buildings subject to riverine flooding experience a maximum of 

2-5 feet of flooding. The projects needed to eliminate or reduce flooding damage to those structures 

would likely be more significant in scope and costlier. The most challenging situations, those involving 

buildings subject to more than 5 feet of riverine flooding, are projected to occur less frequently, 

representing 8-17% of impacted buildings depending on the scenario. 

 

Table 3 also indicates the fact that the impacts of tidally-influenced flooding are projected to be relatively 

uncommon through the middle of the century. However, of those 18 and 33 buildings likely to be 

impacted by tidal flooding by 2100 – Scenarios 4 and 5, respectively – the majority of those buildings 
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are projected to be inundated by more than 2 feet, making resilience or floodproofing projects more 

challenging and costlier. 

 

As one of the goals of this project was to evaluate the potential benefit of creating compensatory 
storage, Weston & Sampson also evaluated the volume of flooding experienced on a parcel-by-parcel 

basis. A total of 58 parcels were determined to fall partially or fully within the study area; they are shown 

in Figure 3. The flood volume on each parcel within the study area was estimated by multiplying the area 

of each portion of parcel expected to be flooded by the average depth of flooding. Table 4 summarizes 

the estimated flood volume by parcel for each of the six scenarios. 

 

In total, Scenarios 1A, 1B, 2, 3, 4, and 5 are associated with 23.3, 30.8, 32.5, 45.2, 19.9, and 4.7 acre-

feet of riverine flooding, respectively. It is telling to note that riverine flooding volumes in the study area 
peak under mid-century conditions (Scenarios 2 and 3), before sharply declining late century (Scenarios 

4 and 5) as tidal flooding takes on a far more significant role. This observation, combined with the large 

total volume of riverine flooding in the early- and mid-century scenarios, suggests that creating 

compensatory storage and then developing flood control structures to eliminate flooding in the study 

area may be difficult. Alternative flood mitigation measures such as floodproofing individual buildings or 

retreat may be required instead. It is also important to note that the depth of flooding at buildings and 

the volume of flooding on parcels upstream of the study area are expected to increase under future 

climate conditions. 

 

Table 4: Summary of Parcel Flooding Volumes 

Parcel ID Estimated Flooding Volume (acre-feet) by Scenario 

Total 1A 1B 2 3 4 5 

085-008 23.312 30.762 32.473 45.212 19.911 4.655 

085-008A 0.021 0.041 0.046 0.098 0.073 T 

085-008B 0.333 0.416 0.433 0.549 0.502 T 

085-009 0.076 0.117 0.126 0.198 0.169 T 

085-010 0.025 0.052 0.058 0.102 0.085 T 

085-011 0.059 0.106 0.124 0.279 0.213 T 

085-011 0.175 0.271 0.304 0.520 0.425 0.090 

085-016 0.175 0.271 0.304 0.520 0.425 0.090 

085-026 0.000 0.004 0.005 0.013 0.009 0.017 

085-028 0.036 0.071 0.081 0.124 0.105 0.148 

085-032 0.102 0.153 0.166 0.257 0.225 T 

085-033 0.131 0.172 0.182 0.245 0.220 T 

085-034 0.062 0.115 0.129 0.207 0.175 T 

085-035 0.119 0.170 0.180 0.252 0.221 T 
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Table 4 cont.: Summary of Parcel Flooding Volumes 

Parcel ID Estimated Flooding Volume (acre-feet) by Scenario 

Total 1A 1B 2 3 4 5 

085-036 0.494 0.603 0.625 0.780 0.716 T 

085-037 1.490 1.787 1.853 2.281 2.115 T 

085-038 3.612 4.122 4.261 5.061 4.761 T 

085-038 0.351 0.500 0.566 0.848 0.716 0.392 

085-039X 0.351 0.500 0.566 0.848 0.716 0.392 

085-041 1.493 2.006 2.119 2.851 2.548 T 

085-041 0.464 0.546 0.593 0.786 0.692 0.290 

085-041A 0.464 0.546 0.593 0.786 0.692 0.290 

085-042 0.242 0.402 0.464 0.983 0.730 T 

085-043 NF 0.008 0.016 0.494 0.258 0.989 

085-044 0.358 0.587 0.652 0.939 0.809 1.138 

085-045 0.093 0.127 0.136 0.175 0.157 0.198 

085-050A 0.100 0.139 0.149 0.197 0.175 0.228 

085-060 0.028 0.045 0.050 0.070 0.061 0.080 

085-060B NF NF NF 0.008 0.000 0.026 

085-065 0.000 0.024 0.038 0.140 0.086 0.213 

085-066 NF NF NF NF NF 0.001 

085-067 NF NF NF 0.002 NF 0.033 

085-068 NF NF NF NF NF 0.010 

085-068 NF NF NF 0.000 NF 0.016 

085-072 NF NF NF 0.000 NF 0.016 

085-280 NF NF NF NF NF T 

085-700-701 0.000 0.003 0.003 0.016 0.010 T 

086-001 NF NF NF NF NF T 

086-002 0.041 0.071 0.078 0.140 0.112 T 

086-020X NF NF NF 0.001 0.000 5 

086-136 NF NF NF 0.000 NF T 

086-137 2.024 2.413 2.091 2.066 T T 

086-138 0.031 0.052 0.058 0.100 T T 
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Table 4 cont.: Summary of Parcel Flooding Volumes 

Parcel ID Estimated Flooding Volume (acre-feet) by Scenario 

Total 1A 1B 2 3 4 5 

086-140X 0.095 0.154 0.170 0.322 T T 

086-141 3.416 4.485 5.003 7.241 0.354 T 

086-142 0.392 0.609 0.675 0.989 T T 

086-142A 0.056 0.122 0.164 0.401 T T 

086-142B 0.994 1.355 1.463 2.037 1.260 T 

086-143 0.075 0.204 0.275 0.641 0.096 T 

086-144 NF 0.000 0.002 0.037 T T 

086-150 NF NF NF NF NF T 

086-150A 3.844 5.147 5.458 7.350 T T 

086-150B 1.040 1.405 1.483 1.996 T T 

086-151X NF NF NF 0.000 T T 

086-155 0.067 0.115 0.134 0.340 T T 

086-160 0.000 0.000 0.000 0.001 T T 

086-162 0.016 0.030 0.033 0.052 T T 

086-600-647 0.350 0.613 0.448 0.568 T T 

086-002 0.016 0.083 0.113 0.300 T T 

NF – Not Flooded.  T – Tidal flooding only; volume not calculated. 
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6.0 FLOOD MITIGATION  

 

As described in detail above, the anticipated impacts of flooding under the six evaluated scenarios are 

significant. Riverine flooding in the project area is caused by upstream stormwater runoff exacerbated 

by insufficient channel capacity (Metcalf & Eddy-AECOM, 2008). Mitigating these impacts can be 
accomplished through a variety of approaches, some of which are discussed in the following sub-

sections. 

6.1 Channel Improvements  

Channel improvements consist of modifications that might be made to the North River Canal and/or 

Proctor Brook channel to increase their hydraulic capacities to discharge stormwater runoff downstream. 

Improvements may take the form of channel widening, modification of stream crossings, and the 

construction of subterranean conduits among others. These channel improvement concepts and the 

potential benefit to riverine flooding impacts are not the focus of this project but were studied at length 
by the City in 2008 (Metcalf & Eddy-AECOM, 2008). If such channel improvements were undertaken to 

increase the discharge capacity of the North River Canal, downstream flooding may increase so 

coordination with downstream communities will be necessary. 

6.2 Compensatory Storage  

“Compensatory storage” or “compensatory flood storage” are regulatory terms used by FEMA and by 

the Massachusetts Department of Environmental Protection, respectively, to describe the development 

of additional flood storage that is designed to offset the construction of new or improved buildings and 

structures within the nearby regulatory floodway. It is important to note two key caveats in evaluating the 

potential benefit of compensatory storage. First, the benefits are generally only felt downstream or cross-
stream. It is unlikely that the benefit of additional flood storage and reduced downstream discharge 

would propagate upstream of a project site. And second, compensatory storage provides little to no 

benefit in a tidally-influenced reach as occurs in a portion of the study area under Scenarios 2, 3, 4, and 

5. 

 

Weston & Sampson has evaluated the potential benefit of creating compensatory storage specifically 

through its rehabilitation of the North River Canal’s southern retaining wall as well as other hypothetical 

projects in several adjacent parcels. As the creation of compensatory storage may be paired with the 
construction of flood control measures designed to protect one or more parcels from riverine flooding, 

Weston & Sampson has estimated the potential benefit of the various compensatory storage measures 

described below in terms of both the volume of storage created but also in terms of the maximum 

number of parcels that might be removed from the floodplain without increasing downstream flooding 

impacts. The maximum number of parcels that could be protected was determined for each scenario 

by sorting the parcels in ascending order of their total flooded volumes and adding them together one 

at a time, starting with the least flooded parcel, until the total volume equaled the created compensatory 

storage. Note that no consideration was given to the feasibility or cost of the structures or measures that 

would be required to protect those parcels. Nor was any consideration given to the value or current use 
of a parcel or portion of a parcel that could be protected.  

6.2.1 Southern Retaining Wall Alternatives 

The City of Peabody intends to repair the south side of the North River Canal. Weston & Sampson 

evaluated a total of eight (8) alternatives, including multiple variations of riprapped slopes, vegetative 

berms, and sheet pile walls, as well as a concrete cantilever retaining wall and a stone masonry wall. 
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• Alternative A consists of 3-foot thick layer of 8- to 24-inch rip rap placed on a slope of 1 vertical 

to 1.5 horizontal. This alternative requires the removal of the existing south wall. Two options are 
considered for the location of the bottom of the rip rap slope. Option 1 is to set the bottom of 

the slope at the location of the existing wall which will provide some additional flood storage. 

Option 2 is to set the bottom of the slope into the river, providing no additional flood storage and 

requiring fill within the waterway. 

• Alternative B is similar to Alternative A except the rip rap slope for this alternative will stop at 

approximately 3.5 feet above the river bed with a vegetative berm extending to the top of the 

slope at a slope of 1 vertical to 3 horizontal. This alternative requires the removal of the existing 

south wall. Alternative B, like Alternative A, has the same two options for the location of the 
bottom of slope. 

• Alternative C Option 1 consists of a sheet pile wall installed behind the existing wall to an 

approximate depth of 20 feet below the top of slope. A concrete coping would be constructed 

along the top of the sheet pile wall and the existing wall structure would be removed, providing 

a small increase in flood storage. Alternative C Option 2 consists of a sheet pile wall installed 

behind the existing wall, extending 2-feet above ground and 13-feet below ground. A rip rap 

slope or vegetated berm, much like Alternative A and B, would then extend from the top of the 
sheet pile to the top of bank, creating additional flood storage. 

• Alternative D consists of removing the existing stone masonry wall and constructing a concrete 

cantilever retaining wall in the same location. The stem of the concrete wall will be approximately 

14 inches wide at the top and about 30 inches wide at the base, extending down to a concrete 

footing 4 feet below the streambed. This alternative would provide no additional flood storage 

space. 

• Alternative E consists of removing the existing stone masonry wall and constructing a new stone 
masonry wall on a concrete footing in the same location. The stem of the wall will be 

approximately 20 inches wide at the top and 4 feet at the base, extending down to a concrete 

footing 4 feet below the streambed.  This alternative would provide no additional flood storage 

space. 

 

Table 5A summarizes the compensatory storage associated with each of the eight alternatives as well 

as the potential maximum number of parcels that could be protected as a result. 

 

Of the eight wall alternatives evaluated, six of them involved the creation of additional flood storage. The 
volume of that new storage ranged from 0.037 acre-feet (Alternatives A, Option 1 and Alternative B, 

Option 2) to 0.735 acre-feet (Alternative B, Option 1. As shown in Table 5A, the number of parcels that 

might be protected with the compensatory storage associated with the various wall options ranged from 

3 to 19, depending on the climate scenarios. However, the number of parcels benefited does not 

necessarily tell the whole story as the number of parcels impacted by riverine flooding varies 

considerably under the various climate scenarios. The potential benefit of each wall alternative’s created 

compensatory storage is therefore compared against the percentage of parcels that might be protected 

in Table 5B. 
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Table 5A: Southern Retaining Wall Alternatives Compensatory Storage (# Parcels) 

Wall Alternative  

Compensatory 

Storage Created 

(acre-feet) 

Maximum # Of Parcels Protected 

by Scenario 

1A 1B 2 3 4 5 

Alt A – Rip Rap Option 1 0.661 18 15 14 17 11 11 

Alt A – Rip Rap Option 2 0.037 6 5 5 9 4 3 

Alt B – Vegetative Berm Option 1 0.735 19 16 15 17 11 12 

Alt B – Vegetative Berm Option 2 0.037 6 5 5 9 4 3 

Alt C – Sheet Pile Wall Option 1 0.312 13 11 11 14 7 9 

Alt C – Sheet Pile Wall Option 2 0.735 19 16 15 17 11 12 

Alt D – Concrete Cantilever Wall 0.000 --- --- --- --- --- --- 

Alt E – Stone Masonry Wall 0.000 --- --- --- --- --- --- 

 
 

Table 5B: Southern Retaining Wall Alternatives Compensatory Storage (% of Parcels) 

Wall Alternative  

Compensatory 

Storage Created 

(acre-feet) 

Maximum # Of Parcels Protected 

by Scenario 

1A 1B 2 3 4 5 

Alt A – Rip Rap Option 1 0.661 41% 33% 30% 32% 31% 55% 

Alt A – Rip Rap Option 2 0.037 14% 11% 11% 17% 11% 15% 

Alt B – Vegetative Berm Option 1 0.735 43% 35% 33% 32% 31% 60% 

Alt B – Vegetative Berm Option 2 0.037 14% 11% 11% 17% 11% 15% 

Alt C – Sheet Pile Wall Option 1 0.312 30% 24% 24% 26% 20% 45% 

Alt C – Sheet Pile Wall Option 2 0.735 43% 35% 33% 32% 31% 60% 

Alt D – Concrete Cantilever Wall 0.000 --- --- --- --- --- --- 

Alt E – Stone Masonry Wall 0.000 --- --- --- --- --- --- 

 
As shown in Table 5B, an estimated 44 and 46 parcels experience riverine flooding in the study area 

during the 50-year and 100-year storm events, respectively, under existing climate conditions (Scenarios 

1A and 1B). The number of impacted parcels that could benefit from compensatory storage is expected 

to increase to 46 and 53 by mid-century (Scenarios 2 and 3) before declining sharply to 35 and 20 by 

the end of the century. The decrease in the number of parcels subjected to riverine flooding that would 

benefit from compensatory storage is attributed to the anticipated rise in sea level and associated tidal 

flooding. Despite increased overall flooding in late century, compensatory storage will not provide a 
benefit in flooding conditions that are driven by the ocean. 
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The percentage of parcels that may be protected from riverine flooding by taking advantage of the 

compensatory storage created by the various wall alternatives ranges from 11% to 60% with an average 

of 27%. As the retaining wall runs nearly the entire length of the 1,600-foot long site, it is not unreasonable 
to expect that most parcels are located cross-stream or downstream of the wall and could therefore 

potentially take advantage of the compensatory storage created. 

6.2.2 Public Property 

In addition to additional storage that may be created by repairs, rehabilitation, and/or replacement of 

the existing retaining wall on the south side of the canal, Weston & Sampson evaluated the potential 

benefit of developing compensatory storage on two City-owned parcels near the North River Canal – 

the East End Peabody Veterans Memorial Park and the Mill Street Municipal Parking Lot (Figure 4). 

The East End Peabody Veterans Memorial, created on the site of a former tannery, was unveiled in a 
dedication ceremony in May 2013. The park includes a paved circular walkway, benches, granite 

boulders, and an elevated wooden deck, although the site’s land cover is generally grass with some 

trees (The Salem News, 2013). Creating additional flood storage at this site would involve excavating 

material, primarily in grass covered areas, and then restoring the existing public open space. 

Weston & Sampson estimated the limits of the hypothetical storage area, as shown in Figure 4, based 

on a 25-foot setback from the property boundary and manually modifying it to avoid the more developed 

portions of the park like the wooden deck and stage and the impervious gathering area near the Walnut 

Street entrance. The area of the potential storage site is 0.53 acres, approximately 40% of the parcel. 

Based on LiDAR ground elevations, the average elevation of the potential storage site is El. 11.8. The 
FEMA Flood Insurance Study river profile of the North River indicates that the canal bottom is at 

approximately El. 8.5; we assumed that the potential storage site could be excavated down to El. 10.0, 

providing 1.5 vertical feet between the canal bottom and newly created floodplain. Based on these 

assumptions, a total of approximately 0.95 acre-feet of compensatory storage could be created at this 

site. Table 6 summarizes the potential benefit of that created storage on parcels subject to riverine 

flooding in the study area. 
 

Table 6: Veterans Memorial Park Compensatory Storage 

Wall Alternative 

Maximum % Of Parcels Protected 

by Scenario 

1A 1B 2 3 4 5 

Maximum # of Parcels Benefited* 21 18 16 19 12 13 

Total # of Parcels Subject to Riverine Flooding 44 46 46 53 35 20 

Maximum % of Parcels Benefited* 48% 39% 35% 36% 34% 65% 

*In calculating the number of parcels benefited, parcels were assumed to be protected in such a way that they 

remain completely dry. 

 

The Mill Street Municipal Parking Lot is located at the corner of Wallis Street and Mill Street and contains 

parking spaces for approximately 55 vehicles. Creating additional flood storage at this site would require 

excavating a portion of the site and then repaving and otherwise returning it to its existing use. It is 
important to note that compensatory storage created at this site will not provide a benefit until mid-

century under 100-year flood conditions and late-century under 50-year flood conditions. The reason 

the benefit will be delayed is that this area is not expected to flood until mid- to late-century, so the 
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created compensatory storage will not be accessible to the river overflows until that time, as shown in 

Figures 2D and 2F.  

 

Weston & Sampson estimated the limits of the hypothetical storage area, as shown in Figure 4, based 
on a 25-foot setback from the property boundary. The area of the potential storage site is 0.23 acres, 

approximately 35% of the parcel. Based on LiDAR ground elevations, the average elevation of the 

potential storage site is El. 16.6. The FEMA Flood Insurance Study river profile of the North River 

indicates that the canal bottom is at approximately El. 9.0. While there is approximately 7.6 vertical feet 

between the canal bottom and the existing land surface, we assumed that the site could only be 

excavated down 2.5 feet in order to support re-grading the site as necessary to maintain its existing use 

as a parking lot. Based on these assumptions, a total of approximately 0.58 acre-feet of compensatory 

storage could be created at this site. Table 7 summarizes the potential benefit of that created storage 
on parcels subject to riverine flooding in the study area. 

 

Table 7: Mill Street Municipal Parking Lot Compensatory Storage 

Wall Alternative 

Maximum % Of Parcels Protected 

by Scenario 

1A 1B 2 3 4 5 

Maximum # of Parcels Benefited* 17 14 14 16 10 11 

Total # of Parcels Subject to Riverine Flooding 44 46 46 53 35 20 

Maximum % of Parcels Benefited 39% 30% 30% 30% 29% 55% 

*In calculating the number of parcels benefited, parcels were assumed to be protected in such a way that they 

remain completely dry. 

 

6.2.3 Private Lots 

In addition to the two public parcels, Weston & Sampson also evaluated the potential benefit of creating 

additional flood storage on the privately-owned 24 Caller Street parcel. The existing parcel usage 

consists of a mixture of buildings, outbuildings, on-site storage, impervious pavement, bare earth, grass 

and tree covers. Creating additional flood storage would likely require the removal of the storage and 

equipment on the western half of the parcel, behind the two primary buildings. 

 

Weston & Sampson estimated the limits of the hypothetical storage area, as shown in Figure 4, based 
on a 25-foot setback from the property boundary and two existing primary buildings. The area of the 

potential storage site is 0.19 acres, approximately 19% of the parcel. Based on LiDAR ground elevations, 

the average elevation of the potential storage site is El. 13.5. The FEMA Flood Insurance Study river 

profile of the North River indicates that the canal bottom is at approximately El. 7.0; we assumed that 

the potential storage site could be excavated down to El. 8.5, providing 1.5 vertical feet between the 

canal bottom and newly created floodplain. Based on these assumptions, a total of approximately 0.95 

acre-feet of compensatory storage could be created at this site. As the hypothetical compensatory 

storage created at this site is the same as the Veterans Memorial Park site above, Table 6 summarizes 

the potential benefit of that created storage on parcels subject to riverine flooding in the study area. 
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6.3 Elevate and Retreat 

In addition to the general study area-wide and site-specific examples of compensatory storage 

described above, Weston & Sampson also considered the resilient design concepts of elevating and 

retreating. Both options are designed to remove public and private infrastructure from repeated impacts 
by flooding. In this case, the MHHW is expected to move inland, inundating more than half of the studied 

reach of the North River on a regular basis by the end of the 21st century. 

 

Elevating would involve raising existing public and private buildings up on piers, allowing the buildings 

to remain in their current locations, but elevating them above the anticipated flood prone area. Retreating 

would involve the selective abandonment and removal of some buildings, coupled with the development 

of new public and private structures at higher elevations further from the North River Canal. 

 

An example of where either elevation or retreat may be useful is in the northern floodplain from Caller 
Street to Howley Street. That block currently contains five buildings, three of which are located within 

approximately 50 feet of the North River Canal. Under end-of-century, 50-year flood conditions (Scenario 

4), portions of four of those five buildings, totaling approximately 52% of the buildings’ total ground floor 

square footage is expected to be inundated. Similarly, under end-of-century, 100-year flood conditions 

(Scenario 5), portions of all five buildings, totaling approximately 84% of their combined ground floor 

square footage is expected to be inundated. 

 

Raising these buildings above the anticipated flood prone elevation may preserve their continued 

usefulness. Alternatively, the block could be reconstructed with existing buildings being largely 
abandoned and removed and new buildings being constructed at an appropriate elevation along Walnut 

Street, with recreation, parking or other uses consistent with frequent flooding being located in the back 

of those lots along the North River Canal. 
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7.0 CONCLUSIONS 

 
Weston & Sampson has conducted an evaluation of the proposed 1,600-foot long park adjacent to the 

North River Canal to assess the suitability of incorporating additional flood storage capacity under 
existing and future potential climate conditions. We have evaluated the potential flooding impacts 

associated with six different design flood-climate change projection scenarios, and we have assessed 

how those flooding impacts might change a result of the construction of each of eight wall rehabilitation 

alternatives. We have also assessed the potential benefit of developing compensatory storage in nearby 

publicly- and privately-owned parcels and we have considered the potential benefit of other flood 

mitigation alternatives, including elevation and retreat. Based on our evaluation, we have identified the 

following conclusions: 

 

• Riverine flood levels and associated impacts to property were only evaluated within the study 

area. Riverine flooding and associated impacts are expected to increase upstream of the 

study area under all future climate conditions. Those increases were not evaluated as part 

of this project. 

• Under existing climate conditions and under expected mid-century conditions, flooding in 

the North River Canal will largely be a function of runoff generated upstream – riverine 

flooding. However, by the end of the 21st century, tidal flooding due to sea level rise is 

expected to equal or exceed riverine flooding in the project area. Ultimately, the creation of 

additional flood storage may provide a modest benefit to the properties and infrastructure in 

the study area in the short- and medium-term, but those benefits are significantly reduced 
over the long-term. 

• The creation of additional flood storage in and/or near the North River Canal is only effective 

in areas of riverine flooding. Projects that create compensatory storage and projects that 

floodproof flood prone properties will have a greater and longer lasting benefit the further 

upstream they are. 

• The relative benefit of compensatory storage created by the eight alternatives for 

rehabilitating the North River Canal’s southern wall should be considered in the cost-benefit 
analysis and alternative selection process. 

• There may be value in conducting a detailed assessment of potential site-specific 

compensatory storage and flood control designs, including geotechnical, 

contamination/remediation, hydrologic and hydraulic, city planning, and cost-benefit 

analyses among others. 

• Given the significant total riverine flood volumes in the early- and mid-century periods and 

the relatively modest compensatory storage that could be created by the southern retaining 
wall alternatives and the individual site projects explored above, it would be worth evaluating 

the cost-benefit of floodproofing individual buildings rather than eliminating flooding on a 

parcel scale. This type of floodproofing would also allow individual property owners to take 

on some responsibility for flooding impacts on their property. 

• In light of the anticipated significant increase in tidal flooding in the study area by the end of 

the century, as opposed to riverine flooding, it may be worth evaluating “retreat” alternatives 

in more detail. On a related note, it may be worth reevaluating the potential benefit of a tide 

gate to limit tidal flooding under future climate conditions. 
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FIGURE 1
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EXTENT OF FLOODING SCENARIOS
FEBRUARY 2019 SCALE: NOTED
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FIGURE 2A
CITY OF PEABODY, MA

NORTH RIVER CANAL RIVERWALK

SCENARIO 1A FLOODING
CURRENT CLIMATE, 50-YEAR FLOOD
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FIGURE 2B
CITY OF PEABODY, MA

NORTH RIVER CANAL RIVERWALK

SCENARIO 1B FLOODING
CURRENT CLIMATE, 100-YEAR FLOOD
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FIGURE 2C
CITY OF PEABODY, MA

NORTH RIVER CANAL RIVERWALK

SCENARIO 2 FLOODING
2050 CLIMATE, 50-YEAR FLOOD
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FIGURE 2D
CITY OF PEABODY, MA

NORTH RIVER CANAL RIVERWALK

SCENARIO 3 FLOODING
2050 CLIMATE, 100-YEAR FLOOD

FEBRUARY 2019 SCALE: NOTED
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5 Centennial Drive, Peabody, MA 01960 (HQ) 

Tel: 978.532.1900 

 

Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL 
westonandsampson.com 

 

 

          

 

TO: 
Brendan Callahan, City of Peabody and Margot Mansfield, MA Executive Office of 

Energy & Environmental Affairs 

FROM: Andrew Walker, P.H., C.F.M., and Kathleen Baskin, P.E., Weston & Sampson Engineers 

DATE: January 25, 2019 

SUBJECT: MVP Action Grant: Peabody North River Canal Resilient Wall, Riverwalk and Park 2018 
Resiliency Evaluation – Climate Scenario Selection 

  

Background 

Task 1, the “Preliminary Resiliency Evaluation,” of the MVP Action Grant: Peabody North River Canal Resilient 

Wall, Riverwalk and Park Project Scope of Services notes that “Weston & Sampson will work with the City of 

Peabody to select two future climate scenarios that represent a likely range of potential future flooding 

conditions.” Ultimately, Weston & Sampson selected two existing conditions scenarios and four future 

conditions scenarios to evaluate. This memo serves to identify the selected climate scenarios and the basis 

for their selection. 

Flooding due to precipitation and sea level rise (SLR) were considered in the selection of climate scenarios 

discussed in this memorandum. Flooding in the project area is largely due to high flows in the North River 

Canal caused by precipitation in the upgradient watersheds of Procter Brook and the North River (Metcalf & 

Eddy-AECOM, 2008). Precipitation events are projected to be more extreme due to climate change, which 

would exacerbate riverine flooding in the project area. Currently tidal influences at Mean Higher High Water 

(MHHW) extend approximately 230 feet upstream of Howley Street (Metcalf & Eddy-AECOM, 2008). SLR is 

expected to extend tidal influences further upstream into the project area.  

Coastal storm surge, the phenomenon of rising water commonly associated with low pressure weather 

systems, can cause increased inland flooding. Weston & Sampson considered incorporation of results of 

hydrodynamic modeling from the Woods Hole Group to provide more information on coastal impacts within 

the project area including risk-based site-specific mapping of SLR, coastal storm surge heights, and overland 

flow pathways. There is an existing hydrodynamic model with SLR within the project area (known as the 

Boston Harbor Flood Risk Model (BH-FRM)) that was completed in 2015, as well as a new study being prepared 

by the Woods Hole Group for the Massachusetts Department of Transportation (MassDOT) for the entire 

Massachusetts coastline that will supersede the BH-FRM. Based on conversations with the Woods Hole Group, 

coastal storm surge is unlikely to have a significant impact on this project area. Regardless, updated 
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projections of coastal surge under future climate scenarios are not expected to be available for this project 

area until April 2019 at the earliest; incorporation of these model projections would result in a schedule that 

would not provide sufficient time to complete the current project within the timeframe allowed by the grant 

funding. Therefore, the influence of coastal storm surge could not be incorporated into the scenarios selected 

in Task 1.  

 

Scenario Selection 

Based on discussions with representatives from the City of Peabody and the project funder, the 

Massachusetts Executive Office of Energy & Environmental Affairs (MA EOEEA), during the project kickoff 

meeting on October 3, 2018; feedback from the client, funder, and project team members during calls on 

November 7 and 13, 2018; and on our initial review of recent studies regarding projected regional climate 

change impacts, Weston & Sampson has identified a total of six climate scenarios: 

• Scenario 1A: Existing Conditions, 50-year flood 

• Scenario 1B: Existing Conditions, 100-year flood 

• Scenario 2: 2050 “Low-Intermediate” Climate Change for precipitation and SLR, 50-year flood 

• Scenario 3: 2050 “High” Climate Change for precipitation and SLR, 100-year flood 

• Scenario 4: 2100 “Low-Intermediate” Climate Change for precipitation and SLR, 50-year flood 

• Scenario 5: 2100 “High” Climate Change for precipitation and SLR, 100-year flood 

While Weston & Sampson is recommending more than two climate change scenarios, which was originally 

proposed, the six scenarios selected present a broad range of possible outcomes under climate change and 

will enable a more robust analysis of resiliency alternatives. Scenarios 1A/1B, which represent existing 

conditions during the 50- and 100-year flood events, respectively, will provide a baseline for comparison of 

the future scenarios. They will also represent a “best-case scenario,” during which any flood storage measures 

will have the maximum impact. As climate change advances through the remainder of the 21st century and 

results in increased SLR and more extreme precipitation events, those benefits are expected to decrease. 

The future climate scenarios (Scenarios 2 through 5) were selected to evaluate the potential future benefit of 

flood storage as a function of the degree to which climate change will occur. In general, predicted impacts of 

climate change are presented as a range of likely values based on various combinations of potential future 

greenhouse gas emissions, energy use, population growth, air pollutants, land use, and other societal trends. 

We have selected a “low-intermediate” scenario known as RCP4.5 and a “high” impact scenario known as 

RCP8.5. They were chosen to give the City a sense for how the effectiveness of flood storage measures might 

change depending on the severity of future climate change impacts. The “low-intermediate” scenario was 

paired with 50-year flooding conditions as the smaller storm was determined to offer a more achievable 

condition for which to develop flood mitigation designs at this site. The “high” scenario was paired with the 

100-year flooding conditions to highlight the effectiveness of flood mitigation designs under worst-case 

conditions.  

We have selected time horizons that represent potential climate conditions both mid-century (2050) and end 

of century (2100) to give the City an idea of effectiveness of flood storage measures over time. These time 
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horizons also take advantage of published climate change predictions of relative SLR and riverine flood 

discharge as reported in regional climate studies. The studies reviewed in support of this project are 

summarized and described in Appendix A. The climate projections (precipitation and SLR) for the selected 

climate scenarios are based on the following sources and described in detail in the following section. 

 

• FEMA Flood Insurance Study (25009CV004B) 

• NOAA tide gage data for Boston and Beverly Harbors 

• City of Cambridge Climate Change Vulnerability Assessment, Part 1 Appendix: Climate Projections & 

Scenario Development (Cambridge, 2015)  

• Climate Change and Sea Level Rise Projections for Boston - The Boston Research Advisory Group Report 

(BRAG, 2016) 

• Northeast Climate Science Center (NECSC), Massachusetts Climate Change Projections (NECSC, 2018) 

 

Scenario 1A – Existing Conditions, 50-year Flood 

Existing 50-year flood elevations are controlled by precipitation and the resulting runoff. Riverine flooding 

levels, caused by upgradient precipitation, will be determined from the effective FEMA Flood Insurance Study 

(25009CV004B), which was updated most recently on July 16, 2014. These 50-year flood levels range from 

16.5 ft. NAVD88 at Wallis Street to El. 12.5 ft. at the railroad crossing upstream of Howley Street and El. 11.0 

at Howley Street. Coastal flooding is not expected to impact the study area during 50-year flood conditions.  

Scenario 1B – Existing Conditions, 100-year Flood 

Existing 100-year flood elevations are controlled primarily by precipitation and the resulting runoff as well as 

by some tidal influences in the downstream end of the project area, specifically, up to approximately 230 feet 

above of Howley Street. Riverine flooding levels, caused by upgradient precipitation, will be determined from 

the effective FEMA Flood Insurance Study (25009CV004B), which was updated most recently on July 16, 2014. 

These 100-year flood levels range from 17.5 ft. NAVD88 at Wallis Street to El. 14.5 ft. at the railroad crossing 

upstream of Howley Street and El. 11.5 at Howley Street. Coastal flooding levels are assumed equal to MHHW, 

which was estimated from NOAA tide gage data for Boston and Beverly Harbors to be 4.76 above mean sea 

level, corresponding to approximately El. 9.97 ft. NAVD88 (Metcalf & Eddy-AECOM, 2008).  

Scenario 2 - Mid-century (2050) conditions under a “low-intermediate” climate change scenario (RCP4.5) 

Precipitation under this scenario will see an increase in the 24-hour, 50-year design rainfall depth from 7.6 to 

approximately 9.4 inches for the 2050s time-horizon (Cambridge, Part 1 Appendix, 2015). The resulting 

increase in expected riverine flows will be estimated. One methodology may be to apply the unit hydrograph 

method to the rainfall-runoff parameters identified in the Peabody Square study (M&E and AECOM, 2008). 

This increase in river discharge will be converted to a flood level by interpolating/extrapolating from flooding 

profiles contained in the FEMA Flood Insurance Study of the project area. The extents of tidal flooding will be 

evaluated by adding the predicted change to mean sea level, 1.7 feet (NECSC, 2018), to the baseline MHHW 

elevation, resulting in a future MHHW of approximately El. 11.67 ft. 
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Scenario 3 - Mid-century (2050) conditions under a “high” climate change scenario (RCP8.5) 

Increases to the 100-year riverine discharge are assumed to reach 35%, the maximum predicted increase for 

the 2055 time horizon (BRAG, 2016). This increase in river discharge will be converted to a flood level by 

interpolating/extrapolating from flooding profiles contained in the FEMA Flood Insurance Study of the project 

area. The extents of tidal flooding will be evaluated by adding the predicted change to mean sea level, 2.4 

feet (NECSC, 2018), to the baseline MHHW elevation, resulting in a future MHHW of approximately El. 12.37 

ft. 

Scenario 4 - Late-century (2100) conditions under a “low-intermediate” climate change scenario (RCP4.5) 

Precipitation under this scenario will see an increase in the 24-hour, 50-year design rainfall depth from 7.6 

to approximately 10.9 inches for the 2070 time horizon (Cambridge, Part 1 Appendix, 2015). The same 

methodology to evaluate increases in riverine flows for Scenario 2 is likely to be used for this scenario. The 

extents of tidal flooding will be evaluated by adding the predicted change to mean sea level, 5.0 feet 

(NECSC, 2018), to the baseline MHHW elevation, resulting in a future MHHW of approximately El. 14.97 ft. 

Scenario 5 – Late-century (2100) conditions under a “high” climate change scenario (RCP8.5) 

Increases to the 100-year riverine discharge are assumed to reach 70%, the maximum predicted increase for 

the 2085 time horizon (BRAG, 2016). The same methodology to evaluate increase in riverine discharge for 

Scenario 3 will be used for this scenario. The extents of tidal flooding will be evaluated by adding the 

predicted change to mean sea level, 7.6 feet (NECSC, 2018), to the baseline MHHW elevation, resulting in a 

future MHHW of approximately El. 17.57 ft. 
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Appendix A 

Review of Relevant Reports and Data Sets 

 



  
 

 
 
 

 

 

Table 1 – Summary of Recent Regional Climate Studies Reviewed  

Date Author Title Available Data 

2016 BRAG Climate Change and Sea Level Rise Projections for Boston SLR for RCP4.5 and RCP8.5 in 2050, 2100 
100-year flood probability for RCP4.5 and RCP8.5 in 

2050, 2100 
Change in 100-year river discharge for 2055, 2085 

2015 City of Cambridge Climate Change Vulnerability Assessment, Part 1 
Appendix: Climate Projections & Scenario Development 

24-hour design rainfall depths for 2000 and for RCP4.5, 
and RCP8.5 in 2030s, 2070s 

Relative SLR for RCP8.5 in 2050, 2100 

2018 Northeast Climate 
Science Center 

Massachusetts Climate Change Projections # of Days with significant precipitation for RCP8.5 in 
2050, 2100 

SLR for “Intermediate-High” and “High” scenarios in 
2050 and 2100 

2018 Bosma Email communication to Kathleen Baskin of W&S SLR for RCP8.5 in 2050, 2100 

2015 Bosma et al. MassDOT-FHWA Pilot Project Report: Climate Change 
and Extreme Weather Vulnerability Assessments and 
Adaptation Options for the Central Artery 

Superseded by Bosma, 2018 

2017 City of Cambridge Climate Change Vulnerability Assessment, Part 2 N/A 

2017 City of Cambridge Climate Change Vulnerability Assessment, Part 2 – Sea 
Level Rise and Storm Surge 

SLR for 2030, 2070 
River discharge for 2070 

2015 City of Cambridge Climate Change Vulnerability Assessment, Part 1 SLR for 2030, 2070 

2013 MA Office of Coastal 
Zone Management 

Sea Level Rise: Understanding and Applying Trends and 
Future Scenarios for Analysis and Planning 

SLR for RCP4.5 and RCP8.5 in 2050, 2100 

2012 National Oceanic 
and Atmospheric 
Administration 

NOAA Technical Report OAR CPO-1: Global Sea Level Rise 
Scenarios for the United States National Climate 
Assessment 

N/A 

Note: 

• Sources highlighted in gray and available data in red text were used to identify riverine and coastal flooding elevations in (Scenarios 2-5). 

• “N/A” indicates source had no future climate projections relevant to this project.
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Boston Research Advisory Group (BRAG), 2016. Climate Change and Sea Level Rise Projections for Boston - 

The Boston Research Advisory Group Report, prepared for Climate Ready Boston, June 1, 2016. 

Initial impression: very valuable, includes change in percent likelihood of the current 100-year coastal storm 

event as well as the riverine 2-year and 100-year flood events 

Review Bosma et al., 2015 for river discharge values 

• Climate scenarios RCP 2.6, RCP 4.5, and RCP 8.5 

• “The amount and rate of RSLR in Boston during the first half of the 21st century is nearly 

independent of emissions. The most likely estimates of RSLR from 2000 to 2050 (associated with 

exceedance probabilities of 83%, 50%, and 17%) are 19, 32 and 45 cm (7.5, 13 and 18 inches, 

respectively), thus a 2050 range of 19 cm to 45 cm (7.5 to 18 in) can be considered, but higher RSLR 

approaching 75 cm (30 in) is possible.” 

• “After ~2050 the scenarios diverge sharply, with substantially more RSLR under the higher emissions 

pathways. Under the highest emissions pathway (RCP8.5), the most likely estimates of RSLR from 

2000 to 2100 in Boston are 97, 149 and 226 cm (3.2, 4.9 and 7.4 ft). Under the moderate-emissions 

RCP4.5 pathway, RSLR estimates from 2000 to 2100 are 74, 111 and 156 cm (2.4, 3.6 and 5.1 ft). 

Thus a 2100 range of 74 cm to 226 cm (2.5 to 7.4 ft) can be considered.” 

• “The maximum physically plausible sea-level rise from 2000 to 2100 at Boston was estimated to 

range from 1.9 m and 3.2 m (6.2 and 10.5 ft) in this analysis. This is substantially more than the 

maximum RSLR of 2.08 m (6.83 ft) from 2003 to 2100 under the highest emissions scenario reported 

in a recent study,” Sea Level Rise: Understanding and Applying Trends and Future Scenarios for 

Analysis and Planning by CZM (2013). 
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• “…results suggest that incorporating fixed median SLR estimates for 2100, rather than accounting 

for the full distribution, halves the height of the expected 1% annual probability flood and 

underestimates it by over 1 m.” 

 

• Discussion of storm events cites CCVA and BWSC scenarios B2 (medium) and A1Fi (precautionary) 

• River flooding values based on a synthesis of Hodgkins and Dudley (2013), Demaria et al. (2015), 

BWSC (2015), and Bosma et al. (2015) 
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City of Cambridge, 2015. Climate Change Vulnerability Assessment (CCVA), Climate Projections & Scenario 

Development, November 2015. 

Initial impression: very useful design rainfall depth information 

 

• CCVA used three time horizons: present day, 2030 and 2070 

• 100-year storm in 1971-2000 equivalent to 25-year storm in 2055-2084 and the 25-year storm 

becomes the 10-year storm 

• High emissions scenario RCP 8.5; low emissions scenario RCP 4.5 

• Provides 10-, 25-, and 100-year design rainfall depths for baseline, 2030, and 2070 horizons 

 

• Provides RSLR estimates for “highest” and “intermediate-high” climate scenarios at decadal 

intervals 
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Northeast Climate Science Center (NECSC), 2018. Massachusetts Climate Change Projections, March 2018. 

Initial impression: sea level rise predictions are useful to this project 

 

• Based on 28 climate scenarios from 14 downscaled regional climate models; ranges are presented 

for 10th to 90th percentile simulated results 

• Peabody straddles the Ipswich and North Coastal Basins, but the project site is in the North Coastal 

Basin 

• Predictions of Days with Precipitation Over 1”, Days Over 2”, and Days Over 4”, reported seasonally 

and annually, for mid-century and end of century 

 

 

• Predictions of total precipitation reported seasonally and annually, for mid-century and end of 

century 

• Does not present predictions of precipitation based on frequency and duration (i.e. the projected 

100-year, 24-hour event) 

• Provides sea level rise estimates for both 2050 and 2100 for multiple climate change scenarios 
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Massachusetts Sea Level Rise Projections, 2018 (Bosma, 2018) (Email correspondence) 

Initial impression: useful to this project 

• Future sea-level projections for Boston Harbor are based on a methodology which provides 

complete probability distributions for different greenhouse gas concentration trajectories 

(representative concentration pathways, or RCPs)1.  

• Analysis (DeConto and Kopp, 2017)5 consisted of a probabilistic assessment of future relative 

sea level rise under two future atmospheric greenhouse gas concentration scenarios, medium 

(RCP4.5) and high (RCP8.5)6. 

• Assessment included two model approaches for projecting Antarctic ice sheet based on: 

expert elicitation (Kopp, 20141) and new, process-based numerical ice sheet model 

simulations (Deconto and Pollard, 20167; Kopp, 20178). 

• These projections can be used for detailed, site specific hydrodynamic modeling12 to map 

storm surge impacts and influences of localized processes along the coast.  

• On their own, these projections provide insight to overall trends in rising sea levels along the 

Massachusetts coastline. 

The following values are presented as an elevation of the mean sea level in feet NAVD88 for the 

RCP8.5 climate scenario. 

2030 = 1.2 feet NAVD88  

2050 = 2.4 feet NAVD88 

2070 = 4.2 feet NAVD88 

2100 = 7.6 feet NAVD88 

These projections are considered the standard by the Massachusetts Office of Coastal Zone 

Management, and are being used by the Massachusetts Department of Transportation (MassDOT) in 

its statewide modeling of sea level rise and can be applied in Peabody. 

Note that these values represent the elevation of mean sea level and can be used to estimate the 

change in mean sea level from the baseline year, 2000. For instance, mean sea level in 2050 is 

expected to be El. 2.4 ft. NAVD88 or 2.4 feet higher than existing conditions. However, that increase 

may not be linear across the entire tide cycle; high tide and low tide in 2050 may be more or less than 

2.4 feet above baseline conditions. Despite this cautionary note, Weston & Sampson will assume that 

changes in MHHW conditions are the same as changes in mean sea level, to take advantage of these 

most up-to-date estimates of sea level rise for the project region. 
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Massachusetts Sea Level Rise Projections, 2018 (Bosma, 2018) (continued) 

 

List of References 
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Tebaldi (2014), Probabilistic 21st and 22nd century sea level projections at a global network of tide gauge sites, 

Earth’s Future, 2, 383–406. 

5 DeConto, R. M. and R.E. Kopp. (2017). Massachusetts Sea Level Assessment and Projections. Technical 

memorandum. 

6 Van Vuuren, D. P., Edmonds, J., Kainuma, M., Riahi, K., Thomson, A., Hibbard, K., Lamarque, J.-F. (2011), The 

representative concentration pathways: an overview. Climatic Change, 109, 5-31. 

7 DeConto, R. M., and Pollard, D. (2016). Contribution of Antarctica to past and future sea-level rise. Nature, 
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Special Report: Fourth National Climate Assessment, Volume I [Wuebbles, D.J., D.W. Fahey, K.A. Hibbard, D.J. 

Dokken, B.C. Stewart, and T.K. Maycock (eds.)]. U.S. Global Change Research Program, Washington, DC, USA, pp. 

333-363. 

11 Sweet, W.V., R.E. Kopp, C.P. Weaver, J. Obeysekera, R.M. Horton, E.R. Thieler, and C. Zervas, 2017: Global and 

Regional Sea Level Rise Scenarios for the United States. NOAA Technical Report NOS CO-OPS 083. NOAA/NOS 

Center for Operational Oceanographic Products and Services. 

12 e.g., Bosma, K., E. Douglas, P. Kirshen, K. McArthur, S. Miller, S., and C. Watson (2015), Climate Change and 
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City of Cambridge, 2017. Climate Change Vulnerability Assessment, Part 2. February 2017. 

Initial impression: not useful to this project 

 

• Does not state sea level rise estimates or changes in precipitation 

• References the Boston Harbor Flood Risk Model as presented in MassDOT-FHWA Pilot Project 

Report: Climate Change and Extreme Weather Vulnerability Assessments and Adaptation Options 

for the Central Artery, (Bosma et al, 2015). 

 

  



 

 

 
 
 

Offices in: MA, CT, NH, VT, NY, NJ, PA, SC & FL 
westonandsampson.com 

City of Cambridge, 2017. Climate Change Vulnerability Assessment, Part 2 – Sea Level Rise and Storm 

Surge, February 2017. 

Initial impression: Sea level rise (SLR) estimates are from a “highest” SLR scenario but may be useful to our 

project; review Bosma et al., 2015 for river discharge methodology 

 

• Boston Harbor Flood Risk Model (BH-FRM) is comprised of the Advanced Circulation Model 

(ADCIRC) and the Simulating Waves Nearshore Model (SWAN) 

• Model was developed by Woods Hole Group for a MassDOT-funded project (Bosma et al, 2015) 

• Risk-based model using Monte Carlo simulations 

• SLR scenarios for 2030 and 2070 based on the “Highest” SLR scenario as published in the NOAA 

Technical Report OAR CPO-1: Global Sea Level Rise Scenarios for the United States National Climate 

Assessment, December 2012 (NOAA, 2012) 

• Mean sea level rise of 0.66 feet by 2030 and 3.39 feet by 2070 

• Storm climatology up to 2050 based on present climate; storm climatology after 2050 based on 21st 

century projections by Dr. Kerry Emmanuel of Massachusetts Institute of Technology 

• Use ICM-2D model to evaluate impact of tidal backwatering and river flooding on the City’s drainage 

system 

• River discharge associated with a 24-hour 100-year event under 2070 climate conditions as 

explained in: Bosma et al, 2015. 
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City of Cambridge, 2015. Climate Change Vulnerability Assessment, Part 1. November 2015. 

Initial impression: relatively little information useful to this project 

 

• Up to 8 inches of SLR by 2030 and up to 3.4 feet by 2070 

• Precipitation event information references 2014 NCA 

• Between 1958 and 2012, 1% rainfall events occurred 71% more frequently 

• 100-year storm in 1971-2000 equivalent to 25-year storm in 2055-2084 

• Riverine flood modeling methodology unclear 
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Massachusetts Office of Coastal Zone Management (CZM), 2013. Sea Level Rise: Understanding and 

Applying Trends and Future Scenarios for Analysis and Planning, December 2013. 

Initial impression: very useful estimates of RSLR for Boston; could compare to more recent estimates 

 

• Local historical sea level trends 

• Global sea level rise predictions associated with four climate change scenarios: highest, 

intermediate-high, intermediate-low, and lowest 

• Recommendation: use multiple climate scenarios and time horizons, consider land subsidence 

impact on sea level rise (RSLR) 

• “the estimated vertical land movement values for the NOAA Boston long‐term tide gauge station of 

‐0.84 mm/yr (Zervas et al., 2013)” 

• Provides estimates of Boston RSLR for seven time horizons and four climate scenarios 
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APPENDIX B 

 

River Profiles 
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APPENDIX C 

 
Wall Alternatives Typical Cross-Sections 
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APPENDIX K   

 
Summary of Potential Permits 

 
  



A Notice of Intent (NOI) is required by Massachusetts Department of Environmental Protection 

(MassDEP) as part of the Massachusetts Wetlands Protection Act (310 CMR 10.00).  The Act 

protects wetland resources, including bank, land under water, 100-year flood zone, and riverfront 

area, from being impacted from activities such as the removal, dredging, filling or alteration of said 

resources.  A Notice of Intent requires the following: 

• Forms and notifications for Wetland Regulations and Wetland Bylaw 

• Project narrative 

• Support documentation for the project including the potential for the following 

o Hydrology & Hydraulics (H&H) Study 

o Alternative Analysis 

o Habitat Evaluation 

• Locus and Environmental Maps  

• Permitting Plans 

• Notification of abutters in accordance with NOI filing requirements  

• Stormwater Report 

• Wetlands Replication Plan, if necessary 

• Wetlands Monitoring Plan, if necessary 

 

A Massachusetts Department of Environmental Protection (MassDEP) 401 Water Quality 

Certification (WQC) is required under the Massachusetts Clean Water Act for activities in wetlands 

and waters (314 CMR 9.00) for work that will result in a “discharge of dredged or fill material, 

dredging, and dredged disposal activities in waters of the United States within the Commonwealth” 

(314 CMR 9.01).  The jurisdictional area includes wetlands and tributaries to the above-mentioned 

waters.  A WQC requires the following: 

• Forms and notifications for WQC Review 

• Project narrative 

• Support documentation for the project including the potential for the following 

o H&H Study 

o Sediment Sampling Plan 

o Sediment Quality Results 

• Locus and Environmental Maps  

• Permitting Plans 

• Notification of abutters  

• Wetlands Replication Plan, if necessary 

• Wetlands Monitoring Plan, if necessary 

• Sediment Sampling Plan 

• Sediment Quality Results 

 

Flowed tidelands, filled tidelands, great ponds and non-tidal rivers and streams are protected under 

the Chapter 91 Waterways regulations (310 CMR 9.00).  Any activity occurring in, on, over or under 

one of the above-mentioned resource areas are subject to a Chapter 91 review.  Thus, the work 

within the North River Canal will necessitate a Chapter 91 submission. 

• Forms and notifications for CH91 Review 

• Project narrative, justification for proposed project 

• Support documentation for the project  

• Locus and Environmental Maps  

• Permitting Plans (potentially a License Plan) 

• Notification of abutters and placement of legal advertisement,  



 

A Massachusetts Environmental Policy Act (MEPA) Environmental Notification Form (ENF) is 

required for this project.  Per 301 CMR 11.00, “MEPA review is an informal administrative process 

that is intended to involve any interested agency or person as well as the proponent and each 

participating agency.”  The MEPA process review may be triggered based on numerous thresholds 

that may be triggered, including those that alter land, endangered species, wetlands, waterways, 

tidelands, source water, wastewater, transportation, energy, air, solid and hazardous waste, 

historical and archaeological resources, and areas of critical environmental concern.  An ENF will 

require the following: 

• Application form(s) and address all relevant elements 

• Project Narrative providing history and justification of project 

• Identification of resources and methods for mitigation and restoration as well as minimization 

of impacts 

• Project plans illustrating project limits and resource areas 

• Submission of ENF with distribution as required  

• Provide public advertising as required 

• Attend and assist in presentation of project at public site meeting 

• Incorporation of agency and client comments from site meeting 

• Provide responses to ENF comments developed during public review process 

 

The New England District of the Army Corps of Engineers (the Corps) issues general and individual 

permits (IP) for the construction of any structures in, over or under any navigable waterway of the 

United States.  Other work under the Corps jurisdiction includes dredging or filling and any other 

work that may affect the course, location, condition or capacity of said waters.  In Massachusetts, 

there are 23 different general permits with unique thresholds that will trigger a Corps submission.  

Per General Permit 7, a Corps Individual Permit (Corps IP) is required for bank stabilization project 

greater than 500 lf in total length.  Because each alternative result in an estimated 1,335 lf of bank 

restoration, a Corps IP is required.  An IP will require the following: 

• Forms and notifications for Corps Review 

• Project narrative  

• Locus and Environmental Maps  

• Permitting Plans 

• Notification of abutters  

• Submission based on IP filing 

• Support documentation could include the following: 

o H&H Study 

o Alternative Analysis 

o Habitat Evaluation 

o Sediment Sampling Plan 

o Sediment Quality Results 
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APPENDIX L   

 
Summary Table of Permitting Variables 

  



 

Summary of Permitting Variables

Alternatives

Rip Rap 1 Rip Rap 2 Veg. Berm 1 Veg. Berm 2

Sheet Pile Wall 

Option 1

Sheet Pile Wall 

Option 2

Cantilever 

Retaining Wall

Masonry Block 

Wall

Resource Area Impacts (approximate areas)

Bank (lf) 1,335 1,335 1,335 1,335 1,335 1,335 1,335 1,335

Land Under Water1 - Area (ft²) 6,700 12,300 6,000 10,600 Temp. Const. Temp. Const. Temp. Const. Temp. Const.

Land Under Water1 - Fill Volume (ft³) 0 Unknown Fill 0 Unknown Fill 0 0 0 0

Land Under Water1 - Dredge Volume (ft³) 24,800 43,500 21,400 41,400 17,200                    17,200                    14,700                    15,900

100 yr Flood Zone - (volume (ft³)) (approximate) 24,000                    0 26,700                    0 10,700                    37,000                    0 0

Riverfront Area - (Area (ft²)) (approximate) 26,000 21,000 28,500 21,800 17,200                    20,000                    14,800                    15,900

Rating Index2
3 1 4 2 5 5 7 6

Possible Permits NOI NOI NOI NOI NOI NOI NOI NOI

401 WQC 401 WQC 401 WQC 401 WQC 401 WQC 401 WQC 401 WQC 401 WQC

Ch 91 Ch 91 Ch 91 Ch 91

ENF ENF ENF ENF ENF ENF ENF ENF

ACOE IP ACOE IP ACOE IP ACOE IP ACOE IP ACOE IP ACOE IP ACOE IP

Add'l Studies Add'l Studies Add'l Studies Add'l Studies Add'l Studies Add'l Studies

Rating Index2
5 1 5 1 6 6 6 6

Possible Costs $25,000 - $50,000 $35,000 - $65,000 $25,000 - $50,000 $35,000 - $65,000 $25,000 - $50,000 $25,000 - $50,000 $25,000 - $50,000 $25,000 - $50,000

Rating Index2
3 1 3 1 3 3 3 3

Favorability Rating

Rating Index2
6 1 7 2 3 3 3 3

Possible Permit Schedule up to 15 months up to 15 months up to 15 months up to 15 months up to 7 months up to 7 months up to 7 months up to 7 months

Rating Index2
3 1 3 1 4 4 4 4

Total Rating Score2
4 1 4.4 1.4 4.2 4.2 4.6 4.4

1. Potential for additional construction-related impacts

2. A lower score indicates a less prefered alternative
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 Potential Permitting 



 

Weeks

ID No.Task  /  Review Duration 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

MEPA APPROVAL                      

1 Submit ENF 1 Day

2 Environmental Monitor 15 days                      

3 Comment Period 20 days                      

4 Review of ENF 30 days

5 Secretary's Certificate 1 Day

                     

Army Corp Individual Permit                      

1 Submit Pre-Construction Notification 1 Day                      

2 Public Notice 15 days

3 Public Comment 30 days                      

4 Agency Review 60-90 days                      

5 Issuance of Permit 1 day

Joint 401WQC/Chapter 91 License (BC)
1 Submit  Application 1 Day  

2 Administrative Review 30 days

3 Public Notice 30 Days                       

4 Technical Review 96 Days                       

5 Issuance of License 1 day

Joint 401WQC/Chapter 91 License (WC)
1 Submit  Application 1 Day  

2 Administrative Review 30 days

3 Administrative Review Deficiencies 60 days                       

4 Administrative Review 2 30 days

5 Public Notice 30 Days

6 Technical Review 96 Days

7 Technical Review Deficiencies 60 days 60 Days takes us to week 48

8 Technical Review 2 96 days 96 days from week 48 brings us to week 62

9 Issuance of License 1 day                       

LOCAL CONSERVATION COMMISSION                      

1 Submit Notice of Intent 1 Day  

2 1st Public Hearing 15 Days                      

3 2nd Public hearing 15 Days

4 Issuance of Order of Conditions 15 Days                      

 

.

(for rip rap and vegetative berm options)

Table 1: Project Specific Environmental Agency Review Timeline:  Peabody MVP - North River Canal - South Wall Project



 

Weeks

ID No. Task  /  Review Duration 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

MEPA APPROVAL    

1 Submit ENF 1 Day

2 Environmental Monitor 15 days    

3 Comment Period 20 days    

4 Review of ENF 30 days

5 Secretary's Certificate 1 Day

   

Army Corp Individual Permit    

1 Submit Pre-Construction Notification 1 Day    

2 Public Notice 15 days

3 Public Comment 30 days    

4 Agency Review 60-90 days    

5 Issuance of Permit 1 day

LOCAL CONSERVATION COMMISSION    

1 Submit Notice of Intent 1 Day  

2 1st Public Hearing 15 Days    

3 2nd Public hearing 15 Days

4 Issuance of Order of Conditions 15 Days    

 

401WQC
1 Submit  Application 1 Day  

2 Administrative Review 30 days

3 Public Notice 30 Days           

4 Technical Review 96 Days           

5 Issuance of License 1 day

Table 2: Project Specific Environmental Agency Review Timeline:  Peabody MVP - North River Canal - South Wall Project

(for sheet pile wall, cantilever retaining wall, and masonry block wall options)


