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Section 1    
Introduction 

On behalf of City of Salem Department of Planning and Community Development Office, 
Tighe & Bond has prepared this Immediate Response Action (IRA) Status and Phase I - 

Tier Classification report for the Gallows Hill Park site located at 50 Proctor Street in Salem, 

Massachusetts in accordance with the Massachusetts Contingency Plan (MCP, 310 CMR 

40.0000).  This submittal also meets the requirements for an Interim Phase 
Comprehensive Site Assessment (CSA) under the MCP.   A “preliminary” Phase III remedial 

evaluation  was also completed, as reviewed herein.  The subject site is shown on a USGS 

Site Locus map (Figure 1), MassDEP Priority Resources map (Figure 2), and an 

Orthophotograph (Figure 3) provided in Appendix A.  

On December 19, 2018, the Massachusetts Department of Environmental Protection 

(MassDEP) issued Release Tracking Number (RTN) 3-35355 to the site for a condition that 

could pose an Imminent Hazard (IH) to human health in accordance with MCP.  On January 

17, 2019, Tighe & Bond submitted an IRA Plan to MassDEP for site RTN 3-35355.   Under 

the IRA Plan, further mitigation measures were scheduled to address the IH condition, 
and further assessment was also scheduled to delineate the site release.  In May 2019, 

an IRA Status report was submitted to MassDEP, which reviewed the mitigation measures 

that were installed, and briefly summarized the assessment activities that were 

completed.  Our findings indicate that the IH condition still exists and requires further 
maintenance and monitoring, and that cleanup response actions are warranted to achieve 

a future Permanent (or Temporary) Solution, as further described herein.   

1.1 Conceptual Site Model 
The Gallows Hill Park property contains approximately 24 acres of land consisting of two 

parcels and a right-of-way parcel.   The subject site parcel is located at 50 Proctor Street 
off Proctor Street and Mansell Parkway, and is situated to the east of the “main” park 

parcel.  This park parcel contains a basketball court and a grass covered area that is 

sometimes reportedly used for soccer practice.   This portion of the park is sometimes 

referred to as “Mansell Park”.  This parcel is subject of RTN 3-35355, as further described 

herein.      

The “main” park parcel is located to the west of the 50 Proctor Street parcel and is listed 

at 53 Hanson Street.  This parcel contains connected baseball and softball field areas, a 

skate park, and parking area for the park, as well as undeveloped tree covered area with 

walking trails.  The infield portion of the baseball field this parcel is subject of a separate 
release (RTN 3-35669), which is not being linked to nor is it associated with the subject 

RTN 3-35355, as further described herein.  A right-of-way parcel is situated between the 

two park parcels and contains a playground area.      

During due diligence investigations that were being completed at the site in November 
2018 in preparation for future park renovation work, elevated levels of arsenic were 

detected in shallow soils in a grass covered area off from the playground on the 50 Proctor 

Street parcel.  Subsequent hand boring soil sampling program in December 2018 indicated 

that a condition that could pose an Imminent Hazard to human health was triggered in 

accordance with MCP.   This  portion of the park has since closed to the general public.      
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Several utilities, including water, sewer, and stormwater, intersect the developed portions 

of the park.  The site is not mapped within sensitive resource areas other than potential 
vernal pool areas in a limited “upslope” portion of the undeveloped area on the 53 Hanson 

Street parcel.   

At this time, the City is in the process of beginning a park renovation project that is 

scheduled to include reconstruction of the baseball field with a new irrigation system, 
construction of new skate park, and construction of a new stormwater infiltration basin, 

all on the main park parcel at 53 Hanson Street.  

Historical records indicate that a tannery facility was located on the far eastern portion of 

the subject 50 Proctor Street parcel in the late 1800s.  At that time, there appears to have 
been a stream channel that crossed this portion of the property, which is in the general 

location where a storm water drain system currently exists.  The tannery facility was 

reportedly “vacant” in 1906 based on historical fire insurance mapping, and the former 

tannery building(s) were demolished by 1930s (or earlier).   Circa 1910s to 1950s there 

was a ponded area in the general area where elevated levels of arsenic have been detected 
in shallow soils.  Historical records also indicate there were also tannery operations on 

nearby properties further to the east across Proctor Street, possibly through the 1960s.   

The City of Salem took ownership of the subject 50 Proctor Street parcel in 1940, and the 

City took ownership of the other main park parcel (at 53 Hanson Street) in 1912.   

Subsurface investigations completed during the due diligence investigations included a 

soil boring program conducted across much of the developed portions of the park parcels, 

followed by a limited hand boring program in the identified area of concern.  The initial 

soil boring program included a suite of laboratory analyses for soil samples, including 
RCRA 8 metals.  During this event, there was no evidence of visual contamination and/or 

historic anthropogenic fill materials observed in the borings, and only arsenic was detected 

at slightly elevated levels in one soil boring location.  The findings from a subsequent hand 

boring program indicated that very high levels of arsenic (triggering the potential IH 
condition) were present in shallow soils in the area of concern.  However, no elevated 

arsenic concentrations were detected in shallow soils within the playground area.   

Subsequent to the initial findings at the park site, elevated arsenic levels were also 

reported in shallow soil samples collected by MassDEP from abutting off-site residential 

properties off Langdon Street.  That issue is being addressed by MassDEP under a separate 
RTN 3-35400 with assistance from the Environmental Protection Agency’s (EPA’s) 

Emergency Response and Removal Section.       

Since reporting of the IH condition at the subject site, a six-foot high chain link 

construction fence was installed around the area of potential concern (with warning signs 
posted) prior to beginning additional subsurface investigations at the site in January 2019 

under the IRA Plan.   This serves a “temporary measure” to restrict access for the general 

public to this portion of the park.           

The goals of the additional site investigations completed under the IRA Plan were to further 
delineate the horizontal and vertical extent of contamination across the park area and to 

help determine if there was buried tannery “debris” and/or abandoned infrastructure of 

concern associated with former tannery operations.  These investigations included ground 

penetrating radar (GPR) survey, test pit explorations, additional soil boring advancement, 
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and monitoring well installations.  Between these programs, a total of 95 additional soil 

samples were analyzed for potential contaminants of concern, and four groundwater 
samples were also analyzed for potential contaminants of concern (COCs) in general 

accordance with the IRA Plan.             

The findings indicate that site soil is the primary environmental media significantly 

impacted by the release on the site parcel, with arsenic being the primary COC for the 
site.  Arsenic levels in site soils not only exceed MCP Method 1 standards in numerous soil 

samples, but arsenic was also consistently detected above MCP Method 3 Upper 

Concentration Limits (UCLs) over a significant portion of the site.  Three other metals 

(total chromium, barium and lead) and one petroleum carbon range and one target 
polycyclic aromatic hydrocarbon (PAH) were detected above Method 1, S-1 soils in a 

limited number of soil samples, which generally correspond to locations where elevated 

arsenic levels are also present in soils. Elevated arsenic levels are present within the top 

three feet of surface grade across a significant portion of the subject parcel, and 

apparently up to the property lines in some areas, including at the abutting three 
residential properties off Langdon Street.  Elevated arsenic levels at depths below three 

feet appear to be more confined to the southern/central portion of the subject parcel.  

It is unclear how the arsenic from the former tannery operations became predominately 

located in the shallower soils beneath the currently grass-covered park area.  However, 
at least in part, it may have been from filling of a former ponded area on the parcel and/or 

with historical application of arsenic as a pesticide for the hides on the rear portion of the 

former tannery facility.  In general, there were no tannery wastes (e.g., hides) 

encountered during our subsurface investigations, and only limited debris (e.g., brick 

pieces) was observed in the subsurface where tannery buildings were formerly located. 

Based on conversations with MassDEP and our recent site visit, there are also concerns a 

drainage swale to the rear of a neighboring resident at 37 Proctor Street (i.e., east of the 

park across Proctor Street) may be impacted by former tannery operations at the subject 
site (or possibly from other off-site tannery operations).  Based on our research, the swale 

is connected to and receives flow from the underground storm drain system that crosses 

50 Proctor Street park parcel, and historical mapping indicates that it was likely part of an 

open stream channel that previously crossed the subject site and the properties across 

(to the east of) Proctor Street during earlier tannery operations.  The current swale is 
approximately 60 feet in length before the stormwater system is culverted again until it 

ultimately discharges to the channelized North River less than ½ mile further to the 

northeast of the site.  The assessment of the swale area is the reason a Phase II CSA for 

subject RTN 3-35355 is not considered complete at this time.   

Also, until either permanent fencing is installed around the area where the IH condition 

exists or cleanup response actions are completed on the subject 50 Proctor Street parcel, 

the IH condition requiring continued “maintenance and monitoring” under the IRA remains 

active.  Based on site findings and the site use as a park area, the cleanup alternatives 
available are limited to a contaminated soil removal for off-site disposal, an engineered 

barrier or cap system, and/or placement of an Activity Use Limitation (AUL) on the 

property deed, as further discussed herein.
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Section 2    
Site Description 

2.1 Existing Conditions 
Existing site conditions were extensively reviewed in the IRA Plan submittal and are 

updated (as warranted) in the sections below.    

2.1.1 General Site Use and Description 

The Gallows Hills Park area consists of two parcels, listed at 53 Hanson Street and 50 

Proctor Street.  The 53 Hanson Street property is considered the main park parcel, while 

the 50 Proctor Street property located on the eastern portion of the park is the primary 
area associated with RTN 3-35355, as further described herein.  The latitude and longitude 

of the approximate center of the release area is 42.51646 and 70.91036, respectively.    

Salem Assessor’s records indicate that the subject 50 Proctor Street parcel contains 1.49 

acres of land.  This parcel is abutted to the east by Proctor Street and to the south by 
Mansell Parkway, and this portion of the park is sometimes referred to as “Mansell Park” 

on street maps.  This parcel is mostly grass covered area reportedly used for soccer 

practice for younger children on a limited basis.  [Note: Field observations indicate this 

grass area has an undulating surface, and there are no soccer posts in this area.]  A 
basketball court area is located on the northern portion of the parcel.   The two park 

parcels are separated by a right-of-way area owned by the City, with the park’s playground 

area located within this right-of-way.  These site features are depicted on Figure 3.  There 

is also an approximate four to five-foot change in elevation between this right-of-way area 
and the lower 50 Proctor Street parcel.   Since a condition that could pose an Imminent 

Hazard to human health was encountered at the site, the subject 50 Proctor Street parcel 

and the nearby playground area have been closed to the general public, as further 

described herein.    

Also for reference, the 53 Hanson Street parcel contains approximately 21.83 acres of 
land.  This parcel currently has baseball and softball field areas on the central portion of 

the site, and also contains a skate park and a parking area off Mansell Parkway and Witch 

Hill Road on the eastern portion of the parcel.  The park building on the site property is 

located on the north/northwestern portion of the parcel, off Hanson Street, separate from 
the rest of the developed park area.  The remainder of this parcel is mostly tree covered, 

with areas of exposed bedrock ledge, situated to the north, west and south of the baseball 

field area at higher elevations (see Figure 1).  These undeveloped areas, which contain 

walking trails, are visible on the Orthophotograph (Figure 3).  There is also a water storage 

tank is located on the far western portion of this park parcel.   

On the on-line Assessors property cards, the two park parcels are listed as being owned 

by the City of Salem, with sale date of “January 1, 1900” listed for both subject parcels.   

The Salem Assessor’s office provided further ownership information for the 53 Hanson 

Street parcel, which indicated that this parcel became registered land (document number 

29043) dated October 25, 1933.   

As reviewed in the January 2019 IRA Plan submittal, further information for the site was 

obtained from the Essex County Registry of Deeds.  In summary, a property deed for the 
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50 Proctor Street parcel (dated January 11, 1940) indicated the sale of the property was 

from Clotilde Jones to the City of Salem for “constructing public streets or boulevards, 
parks or other municipal purposes.”  A Plan of Land for this parcel shows the property as 

2.32 acres of land off Proctor Street, with three abutting residential parcels at 1, 3 and 5 

Langdon Street to the north and the City of Salem land to the west (i.e., the current 53 

Hanson Street parcel).  At that time, there was no Mansell Parkway, and this roadway was 
presumably constructed after this land transfer.  Copies of the deed and plan of land were 

provided in the January 2019 IRA Plan submittal.   

2.1.2 Site Utilities 

Based on Salem GIS information provided to Tighe & Bond, site area utilities are provided 

on Figure 3.   The site utility information was updated based on utility line camera survey 
work subsequently completed at the site by the City during the IRA.  Based on that 

information, there is a 36-inch reinforced concrete pipe (RCP) stormwater line that crosses 

the 50 Proctor Street parcel to Proctor Street.  There is a connected 8-inch PVC stormwater 

line on the southwestern portion of this parcel, and a separate “unknown” 12-inch vitrified 
clay pipe also connected to this drain line system which was encountered (and partially 

damaged) during test pitting activities, as further described herein.  Another 12-inch 

vitrified clay (VC) stormwater line also crosses the northern portion of this parcel to Proctor 

Street.  The City’s GIS layer also indicates there are two 8-inch water line stubs off the 

eastern portion of the 50 Proctor Street parcel. 

Earlier plan records from pre-1900 provided to Tighe & Bond by MassDEP suggest the 

storm drain system on the subject 50 Proctor Street parcel may be associated with a 

former brook channel that apparently crossed this property at an earlier time.  [Note: 
There is apparently “constant flow” in this current storm drain system which begins further 

west of the park site based on site observations.]   This current storm-drain culvert system 

crosses Proctor Street and temporarily “daylights” to the rear of a property located at 37 

Proctor Street to the east/northeast of the subject site, before continuing in a culverted 

system that ultimately discharges to the channelized North River less than ½ mile further 

to the northeast of the site.   

2.1.3 Surrounding Property Description 

As shown on Figure 3, residential properties abut the 50 Proctor Street parcel to the north, 

and residential properties are also located across Proctor Street (to the east) and across 

Mansell Parkway (to the south).   

2.1.4 Surrounding Resource Areas  

As shown on the Site Locus Map (see Figure 1), there are no surface water bodies are 

currently located on site, but there is a small pond area located in the undeveloped, 

wooded (upslope) portion of the park to the south of the baseball field.  The nearest major 
water body is the North River situated less than ½ mile to the north/northeast of the 

subject site.    

According to the Priority Resource Map (see Figure 2), the site is mapped as a Protected 

and Recreational Open Space area.  There is also a Natural Heritage & Endangered Species 
Program (NHESP) potential vernal pool area mapped in the location of the ponded area 

shown on Figure 1 (i.e., in the undeveloped, wooded area).  The site is not located within 

a MassDEP Approved Wellhead Protection Area (Zone II) or an Interim Wellhead Protection 
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Area.  Also, no Potentially Productive Aquifers, areas of Critical Environmental Concern, 

Sole Source Aquifers or Solid Waste Landfills are identified within 500 feet of the site.  

According to an EDR Radius Map with GeoCheck® report that was provided in our IRA 

Plan submittal, the nearest private well is located within ½ mile to the south/southeast of 

the site, and no other private well is mapped within ½ mile of the site.   

2.2 Redevelopment Plans 
At this time, the City is preparing for a park renovation project on the main park parcel at 

53 Hanson Street, which is scheduled to include the following: 

• Reconstruction of baseball field to high school size, with a new irrigation system 

• Construction of new skate park (replacing the current skate park area) 

• Construction of a new stormwater infiltration basin to collect and treat stormwater 

runoff from the site’s impervious areas   

• New tree plantings and other minor site improvements     

The park renovation work is scheduled to begin in late July 2019.  Note: No park 

renovation work is scheduled to occur on the subject 50 Proctor Street parcel and/or within 

the Disposal Site Boundary associated with the subject RTN 3-35355, as further reviewed 

herein.   
2.3 Physical Characteristics  

2.3.1 Site Topography and Drainage 

The site location is illustrated on the USGS Topographic Map for the Salem Massachusetts 

Quadrangle (see Figure 1 in Appendix A).   As shown, the site area topography generally 

slopes to the east/northeast, with higher elevations on the undeveloped portions of the 
adjacent park parcel at 53 Hanson Street parcel.   On the subject site, the elevation is 

between approximately 36 and 40 feet above mean sea level.   

Specific to the subject 50 Proctor Street parcel, this area is generally flat but there is a 

slight pitch off the abutting Mansell Parkway and, to a lesser extent, off the abutting 
Proctor Street toward the center of the parcel.   There is also an approximate four-foot 

difference in elevation between the approximate boundary of the right-of-way parcel 

(higher) and the subject 50 Proctor Street parcel (lower), with a stone wall east of the 

playground area and a grass slope to the south of the playground.          

A review of the site’s storm drainage system is provided in other sections of this report.     

2.3.2 Site Geology 

According to the Surficial Geologic Map of the Salem Depot (compiled by Stone, Stone and 

DiGiacomo-Cohen; 2006), the site area is mapped as within glacial stratified deposits, 

with shallow bedrock or outcrops on the undeveloped, western portion of the park.      

During test pitting and drilling activities at the site, the native soils beneath fill generally 

consisted of sand to silty sand with varying amounts of gravel.  The depth to apparent 



Section 2 Site Description Tighe&Bond 
 

 

Tier Classification/IRA Status - Gallows Hill Park, 50 Proctor Street, Salem MA  2-4 

bedrock (or hard till) on the subject park parcel ranged from approximately eight feet BSG 

to at least 15 feet BSG, as further discussed in Section 3.            

2.3.3 Site Hydrogeology 

During site investigations, the groundwater table was encountered between approximately 

two and five feet BSG on the subject 50 Proctor Street parcel, and groundwater flow was 

determined to be to the north/northeast across the site, as further reviewed herein.     

2.4 Disposal Site History 
Site history information was obtained from Environmental Data Resources (EDR) of 
Shelton, Connecticut, as further discussed below.  Copies of EDR’s historical documents 

and reports were provided in the January 2019 IRA Plan submittal. 

2.4.1 Historical Fire Insurance Maps 

Historical Sanborn Fire Insurance Maps for the years 1890, 1906, 1950, 1957, 1965, and 
1970 were provided for the site area.  The maps depict the 50 Proctor Street parcel 

location, and the eastern portion of the 53 Hanson Street parcel.  Other pertinent details 

are summarized below. 

• 1890: This map shows a “finishing” building (under company name of John 

Looney) associated with apparent tannery operations located on the eastern 
portion of the subject site (i.e., on the eastern portion of the 50 Proctor Street 

parcel).  There are also small sheds and stable areas on this portion of the site.  To 

the east/southeast of the subject site across Proctor Street (and off current Pope 

Street) is a “tan house – finishing/drying” building under company name of Michael 

Looney.          

• 1906: This map shows several buildings on the eastern portion of the subject site, 

listed as “formerly Morrill Leather Company – Morocco Factory” that is “now 

vacant.”  This map depicts two tanks to the rear of the street-front building.  
Another potential tank symbol (based on our review of historical fire insurance 

legend sheets) is shown further to the rear of the facility.  Abutting the subject site 

to the north are three residential dwellings located at 1, 3 and 5 Langdon Street, 

which appear consistent with the residences that are currently located in this area 
(see Figure 3 for reference).  To the east/southeast of the subject site across 

Proctor Street (and off current Pope Street) are additional tannery 

buildings/operations listed as “Michael Looney Currier” and “J.F. Ingram Jr, 

Morocco Factory.”    

• 1950:  This map shows the subject site as vacant; however, there is still a symbol 
that is potentially a tank designation on the south/central portion of the 50 Proctor 

Street parcel.  The tannery buildings to the east/southeast of the subject site 

across Proctor Street (and off current Pope Street) are listed as “O.F. Goldsmith 

Leather Co.” and a staging building for “pickled skins” is shown on these maps.    

• 1957, 1965, and 1970:  These maps also depict the subject site as vacant, but 

the western portion of the site is now listed as a park.  The off-site tannery 

operations (and company name) across Proctor Street are similar to the 1950 map 

for each of the years.  Beginning on the 1965 map, several residential dwellings 
are now depicted across Mansell Parkway (i.e., to the south of the 50 Proctor Street 
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parcel), which appear consistent with the residences that are currently located in 

this area.   

2.4.2 Historical Aerials 

Historical aerial photographs for the years 1938, 1952, 1955, 1960, 1969, 1978, 1986, 

1995, 2008, 2012, and 2016 were provided for the site area.  Pertinent details are 

summarized below. 

• 1938:  On this aerial, none of the current park features are shown.  There appears 

to be a structure on south/central portion of the 50 Proctor Street parcel, as well 

as a possible pond area on the west/southwestern portion of this parcel.  The main 

park area (i.e., on the 53 Hanson Street parcel) where the current baseball field is 

located appears to be disturbed, with several roadways or trails depicted across 
this parcel area.  The abutting property features to the north and east of the 50 

Proctor Street parcel appear consistent with Sanborn maps for 1950. 

• 1952: On this aerial, the 50 Proctor Street parcel appears vacant and grass 

covered.  An apparent tree line separates the two subject site parcels, and there’s 
a baseball diamond visible on the 53 Hanson Street parcel.  The abutting property 

features to the north and east of the 50 Proctor Street parcel appear consistent 

with Sanborn maps for 1950. 

• 1955:  In general, this aerial is consistent with the 1952 aerial imagery, except 
the current baseball field area is not shown and some of that area appears to be 

covered in surface water.  There is also apparent surface water on the western 

portion of the 50 Proctor Street parcel at that time.      

• 1960:  The quality of this aerial imagery is relatively poor, but site conditions 

appear more consistent with the 1952 aerial imagery.   

• 1969:  On this aerial, a potential basketball court is visible in the current basketball 

court area on the subject 50 Proctor Street parcel.  On the adjacent 53 Hanson 

Street park parcel, there is a baseball diamond in the approximate location of the 

current softball, and there appears to surface water across some of the current 
baseball field area.  The residential development to the across Mansell Parkway 

(i.e., to the south of the 50 Proctor Street parcel) appears consistent with the 1965 

Sanborn map.    

• 1978:  The quality of this aerial imagery is relatively poor, but the site appears 
consistent with the 1969 aerial imagery with the addition of impervious surface in 

the current skate park area, and a baseball diamond is more evident on the 

adjacent 53 Hanson Street park parcel.  By this time, it appears the former off-site 

tannery buildings to the east/southeast of the site may no longer exists (current 

residential area).        

• 1986, 1995, 2008, 2012, and 2016:   In general, the site features shown on 

these aerials are consistent with current site features. 
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2.4.3 Historical Topographic Maps 

Historical USGS topographic maps for the years 1888/1892, 1893, 1915, 1919, 1943, 
1944/1946, 1947, 1949, 1956, 1970, 1979, 1985, 2005 and 2012 were provided.  

Pertinent details are summarized below. 

• 1888/1892, and 1893:  On these maps, the park area appears to be 

undeveloped, with a ponded area on the western portion of the adjacent 53 

Hanson Street park parcel.         

• 1915 and 1919:  These maps are consistent with the earlier maps, except a 

building structure is depicted on the far eastern portion of the subject 50 Proctor 

Street parcel, which may have been associated with the former tannery facility 

discussed above.     

• 1943:  This map year is very limited in details (e.g., no nearby roads are shown) 

and is not consistent with previous or subsequent map years. 

• 1944/1946, 1947, and 1949:  These maps depict site topography more 

consistent with current topography across the Gallows Hill Park area.  No building 

structure is shown on the eastern portion of 50 Proctor Street parcel by 1944. 

• 1956, 1970 and 1979:  Site features depicted on this map on the subject 50 

Proctor Street parcel are consistent with the previous years discussed above.   On 

the adjacent park parcel at 53 Hanson Street, there is a larger ponded area shown 
on a portion of the current baseball and softball diamond field areas on the 1956 

map. 

• 1985, 2005 and 2012:  By these map years, the site features across the Gallows 

Hill Park are consistent with current conditions. 

2.4.4 Historical City Directories 

Historical City Directories for the years 1924, 1926, 1941, 1947, 1950, 1957, 1961, 1964, 

1969, 1974, 1979, 1983, 1988, 1992, 1995, 2000, 2005, 2010, and 2014 were provided.  

Pertinent details are summarized below. 

• 1924 and 1926:  The 50 Proctor Street property is listed as “Cook Bros Lea Co 

Inc.” 

• 1941 through 2014:  For available years during this time-period, the 50 Proctor 

Street property is not listed.   

2.4.5 Environmental Records 

The subject site was not listed in any of the databases searched.  In addition, there are 
no listed releases on nearby properties that should affect the subject site.  A copy of the 

EDR Radius Map with GeoCheck® report was provided in the January 2019 IRA Plan 

submittal. 

2.4.6 Other Historical Information 

Since the submittal of the IRA Plan, additional historical records for the site area were 

reviewed, including the following: 

• A 1912 photograph apparently taken from the hill to the immediate northwest of 

the 50 Proctor Street parcel.  In this photo, the tannery complex layout appears 
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similar to the layout shown on the 1906 Sanborn map, and the tannery building 

wing along Proctor Street appears to be four stories in height with a smokestack 
present adjacent to this building area.  In this photo, a large ponded area is also 

shown off the rear (west) of the tannery building complex.  This photo is available 

on the City’s website page for the project site @ 

https://gallowshillsite.wordpress.com/2019/01/02/emergency-emergency-

everybody-to-get-from-gallows-hill-park/.   

• A Plan of Land entitled “Land of Ellen D Looney” dated January 1898, which was 

reportedly recorded in the Southern Essex Registry of Deeds on April 12, 1905.  

MassDEP personnel provided a copy of the plan to the City and Tighe & Bond.   This 
plan depicts a “factory” building on the eastern/southeastern portion of the 50 

Proctor Street parcel (similar to the 1890 Sanborn map), but it also shows a brook 

channel crossing the parcel in a similar orientation as the current storm drain 

system on the site.  The brook is shown to be channelized under Proctor Street, 

then is shown to daylight again to the east and continuing toward Pope Street.       

2.4.7 Site Release History 

As further defined in the MCP, 310 CMR 40.0321(2)(b), a condition that could pose an 

Imminent Hazard to human health is triggered when: 

A release to the environment indicated by the measurement of concentrations of hazardous 
material, equal to or greater than any of the following concentrations at the ground surface 

or within a depth of twelve inches below the ground surface, at any location within 500 feet 

of a residential dwelling, school, playground, recreation area or park, unless access by 
children is controlled or prevented by means of bituminous pavement, concrete, fence, or 

other physical barrier. 

As further reviewed below, arsenic was detected in top 12 inches of soils above the 

Imminent Hazard (IH) threshold value of 40 milligrams per kilogram (mg/kg).  Following 
verbal notification to MassDEP for the two-hour reporting condition on December 19, 2018, 

MassDEP issued RTN 3-35355 to the site for a condition that could pose an Imminent 

Hazard to human health in accordance with MCP. 

On December 20, 2018, the City of Salem issued a public notice regarding the IH condition 
and the need for closing of the affected park area.   On December 21, 2018, a snow fence 

barrier and signage were posted at the closed park area.  On January 11, 2019, 

representatives from the City of Salem, MassDEP, and Tighe & Bond met on site to review 

site conditions and to discuss additional fencing needs to restrict site access.   

On January 15, 2019, the City of Salem was informed by a representative of the owner of 

the 1 Langdon Street residential property, which abuts the park area to the northeast at 

the corner of Proctor Street, that another consultant collected five shallow soil samples 

from that property for arsenic analysis.  Arsenic concentrations in one or more of those 

samples reportedly were also above the IH threshold value of 40 mg/kg on that off-site 
property.  On January 17, 2019, MassDEP subsequently issued new RTN 3-35400 for that 

release finding, and MassDEP (with assistance from EPA’s Emergency Response and 

Removal Section) has conducted additional investigations under that separate RTN at that 

residence as well as the residences located at 3, 5, and 12-14 Langdon Street and at 
residential properties to the south of Mansell Parkway.  No further review of that RTN is 

presented herein.   

https://gallowshillsite.wordpress.com/2019/01/02/emergency-emergency-everybody-to-get-from-gallows-hill-park/
https://gallowshillsite.wordpress.com/2019/01/02/emergency-emergency-everybody-to-get-from-gallows-hill-park/
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On behalf of the City, Tighe & Bond submitted an IRA Plan to MassDEP for the subject RTN 

3-35355 on January 17, 2019.   In emails dated January 24, 2019, MassDEP provided 
comments on the IRA Plan, which were addressed in the scope of work we completed, as 

further reviewed herein.  On May 19, 2019, Tighe & Bond submitted an IRS Status report 

for the subject release.   

Finally, it should also be noted that a separate release (RTN 3-35669) was assigned to a 
portion of the “main” park parcel to the west at 53 Hanson Street on June 6, 2019.  That 

“release” was attributed to the presence of historic fill, as the term is defined in the MCP.  

On behalf of the City, Tighe & Bond closed out RTN 3-35669 with a Permanent Solution 

with Conditions (non-Activity Use Limitation) on July 9, 2019.  As further documented in 
that separate submittal, that RTN is not considered to be related to arsenic sources 

associated with the former tannery operations and the contamination on the 50 Proctor 

Street parcel (i.e., subject RTN 3-35355).  The Disposal Site Boundary for that closed RTN 

is the general infield portion of the baseball field on the 53 Hanson Street parcel, as 

depicted on Figure 4 provided in Appendix A.        

2.4.8 Waste Management and Environmental Permit History 

There are no known waste management and/or other environmental permit records 

associated with the former tannery facility.     

2.5 Overview of Previous Investigations 
A review of the subsurface investigations completed at the site in November 2018 (as part 

of initial due diligence in preparation for future park renovation work) and in December 
2018 (completed to further investigate a potential reporting condition identified in site 

soils on a portion of the site) was provided in our January 2019 IRA Plan submittal.  A 

brief overview of those investigations is also provided below for reference. 

2.5.1 November 2018 Drilling Program 

On November 5, 2018, seven soil borings (B-1 through B-7) were advanced across the 

developed portion of the park in general areas where soil disturbance was likely to occur 

during future park renovation work.  That program included one boring on the western 

portion of the subject 50 Proctor Street parcel (B-7) and six soil borings on the adjacent 
53 Hanson Street parcel (B-1 through B-6).  An Earlier Subsurface Investigation Plan 

depicting the approximate locations of these earlier soil borings is provided as Figure 4 in 

Appendix A.   

The borings were advanced using a tracked-mounted vibratory direct-push rig under Tighe 

& Bond observation.  During boring advancement, soil samples were collected 
continuously using macro core liners.  Each boring was advanced to at least five feet below 

surface grade (BSG), with borings B-2 (10’) and B-6 (10’) advanced to deeper depths to 

log site stratigraphy.   

During the drilling program, Tighe & Bond screened the soil samples in the field for volatile 
compounds using a photo-ionization detector (PID) instrument.  PID responses for all soil 

samples were non-detect.  Consistent with these findings, no physical evidence of 

contamination (i.e., visual staining or olfactory odors) and/or anthropogenic fill were 

observed in the soil borings.    
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From each of the borings, shallow soil samples collected from approximately 0.5 to 2-feet 

below surface grade (BSG) were submitted for laboratory analysis, and one deeper sample 
(B-6 collected from 3 to 5 feet BSG) was also randomly selected for laboratory analysis.   

The soil samples were submitted for the following laboratory analysis:         

• RCRA 8 metals – 7 samples 

• Extractable Petroleum Hydrocarbons (EPH) with target Polycyclic Aromatic 
Hydrocarbons (PAHs) – 5 samples 

• Volatile Organic Compounds (VOCs) – 2 samples 

• Polychlorinated biphenyls (PCBs) – 2 samples 

• Pesticides – 2 samples 

Due to an elevated detection of arsenic in soil boring sample B-7 (0.5-2’), additional hand 

boring investigations were conducted in that area. 

2.5.2 December 2018 Hand Boring Program 

On December 10, 2019, Tighe & Bond personnel advanced 10 hand borings (B-8 through 

B-17) in the general area of earlier soil boring B-7.  The hand boring program included 
five hand borings in the grass covered area generally on the western portion of the 50 

Proctor Street parcel and five hand borings in the playground area located within the right-

of-way area situated between the two park parcels.   These hand boring locations were 

surveyed using global positioning system (GPS) equipment and are shown on Figure 4 in 

Appendix A.     

Each hand boring was advanced to approximately two feet BSG.  There was no evidence 

of contamination and/or historic anthropogenic fill materials observed in the hand boring 

soils.  From each hand boring, the soil sample collected from the top 12 inches was 
submitted for laboratory analysis of arsenic, with lead and total chromium also 

subsequently reported by the laboratory per request.  In addition, soil samples collected 

from 1 to 2 feet BSG from hand borings B-15, B-16, and B-17 were subsequently 

submitted for arsenic analysis based on the arsenic results for the upper shallow soils in 

these hand borings. 

2.5.3 Laboratory Results 

Soil results from these previous investigations are summarized in Table 1 provided in 

Appendix B.  Within the table, soil results are compared to MCP Method 1 standards and 

to Method 3 UCLs for reference.  As summarized in Table 1: 

• In soil boring sample B-7 (0.5-2’), arsenic was detected at 36 milligrams per 

kilogram (mg/kg), which is above the Method 1 standard of 20 mg/kg.   Arsenic 

concentrations in the other six soil boring samples submitted for RCRA 8 metals 

analysis ranged between 3.92 mg/kg and 14.4 mg/kg, respectively.  

• In the initial soil borings, trace levels of EPH carbon ranges were reported in 
samples B-2 (0-5-2’)* and B-4 (0.5-2’)*, and no target PAHs were detected 

above laboratory reporting limits.  It should be noted that this included boring 

sample B-7 (0.5-2’) where the “beginning edge” of elevated arsenic in soils was 

encountered.   

• In boring samples B-3 (0-5-2’)* and B-7 (0.5-2’), no VOC analyte was detected 

above laboratory reporting limits. 
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• In boring samples B-1 (0-5-2’)* and B-5 (0.5-2’)*, PCBs were not detected 

above laboratory reporting limits. 

• In boring sample B-4 (0.5-2’)*, three pesticide analytes were detected at 

concentrations below Method 1 standards by at least two orders of magnitude. 

• In hand boring samples B-15 (0-1’), B-16 (0-1), and B-17 (0-1’), arsenic 

concentrations were 348 mg/kg, 221 mg/kg, and 633 mg/kg, respectively.  In 
hand boring samples B-15 (0-1’) and B-17 (0-1’), total chromium and lead were 

also detected above Method 1 standards of 100 mg/kg and 200 mg/kg, 

respectively.  In hand boring samples B-15 (1-2’), B-16 (1-2), and B-17 (1-2’), 

arsenic concentrations were 331 mg/kg, 169 mg/kg, and 504 mg/kg, 
respectively.  As shown on Figure 4, these three hand borings were advanced in 

the grass covered area to the east/southeast of the playground area.      

• In the other hand borings, including the five hand borings advanced in the 

playground area, arsenic concentrations ranged from non-detect to 19.5 mg/kg.  

Further discussion on the Nature and Extent of Contamination is provided below in Section 
4.   [*Note: Earlier boring locations B-1 through B-6 were advanced on the 53 Hanson 

Street park parcel, which is subject of the separate RTN 3-35400, and not further reviewed 

herein.]    
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Section 3    
Summary of IRA Work Completed 

Subsurface investigations conducted at the site under the IRA Plan included test pit 
explorations and a separate drilling event.  Subsurface investigations were completed by 

Technical Drilling Services, Inc. (TDS) of Sterling, Massachusetts under Tighe & Bond 

observation.  Prior to conducting these activities, test pit and soil boring locations were 

pre-marked, and TDS notified DigSafe and the appropriate municipal offices for marking 
underground utilities.  In addition, a Trench Permit application to the City was also 

completed. 

An IRA Subsurface Investigation Plan that shows the test and drilling locations is provided 

as Figure 5 in Appendix A for reference.     

3.1 Exploratory Test Pit Program 
Test pit explorations occurred across the central portions of the 50 Proctor Street property.   
TDS completed test pitting activities using a New Holland 55 Backhoe.   Prior to completing 

the test pit excavations, a site-specific dust monitoring action level was developed and a 

GPR survey was completed, as further described below.    

3.1.1 Development of Dust Action Level 

In our January IRA Plan, we proposed that “real-time” dust monitoring be conducted 

during test pitting activities for particulate matter with an aerodynamic-equivalent 

diameter of 10 microns or less (i.e., PM10), and that the permissible concentration of 150 

micrograms per cubic meter (µg/m3 or PM10/ m3) be used in the field which is the USEPA 

National Ambient Air Quality Standard for PM10.   

In response to MassDEP’s concerns regarding the proposed action level of 150 PM10/ m3  

(comments received from MassDEP via an email dated January 24, 2019), Tighe & Bond 

contracted with health risk assessor from Sovereign Environmental, Inc. to develop site-

specific action levels for PM10.  The highest arsenic concentration that had been detected 
in site soil to date (i.e., 633 mg/kg) was used in their calculations as a conservative 

measure.  [Note: Arsenic provided nearly 100% of the non-carcinogenic health hazards 

and carcinogenic risks from the site.]   

In their calculations, it was assumed that “soil excavation will result in PM10 
concentrations that construction/utility workers and off-site residents are exposed to for 

8 hours per day, 5 days per week, for a 6-month exposure period.”  As indicated, this was 

a very conservative exposure duration assumption since only two days of test pit 

excavation work were scheduled under the IRA Plan.  Also, since soil ingestion or dermal 
contact were not considered in their calculations, the risk assessor used a conservative 

target hazard index (HI) of 0.2 to derive a PM10 action level for the non-carcinogenic 

endpoint and a conservative target cancer risk of 1x10-6 to derive a PM10 action level for 

the carcinogenic endpoint.   Based on these conservative assumptions, an action level of 

12 PM10/m3, was calculated for the site.  [Note: If other pathways were controlled (i.e., 
ingestion) and arsenic continues to be the risk driver, then the alternate action level of 60 

PM10/m was calculated for the site.]  The complete letter report prepared by our risk 

assessor is provided in Appendix C for reference.    
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3.1.2 GPR Survey 

During initial test pitting activities conducted on February 1, 2019 (see below for further 
discussion), an unknown clay utility line and another suspect concrete structure were 

encountered.  Therefore, the test pit work ceased on this date and the City was notified.  

Tighe & Bond subsequently scheduled a GPR survey to assist in identifying these and other 

potential buried objects (e.g., tanks) or abandoned infrastructure at the site.  In addition, 

the City conducted a separate camera survey of the service lines across and near the site.    

Tighe & Bond subcontracted with Radar Solutions International, Inc. (RSI) for completing 

the GPR survey, which was conducted on February 5, 2019 under Tighe & Bond 

observation.   As part of this survey, RSI used a 250 MHz GPR antenna, as well as EM-61 

equipment (a time domain metal detector used to help locate pipes and cable), 
Electromagnetic Induction (EMI) equipment (used to help locate buried utilities and 

foundations), and an EM-31 a terrain conductivity meter (used to help locate possible 

sources of contamination).  

In general, there were a lot of subsurface anomalies or other subsurface “interferences” 
(possible false positives) detected by the different instrumentation used.  Some of this 

could have been caused by boulders or cobbles, metals in fill, previous soil disturbances, 

etc.   In any event, SIS combined the results of the all the instrumentation used and, 

based on their interpretations, RSI identified the following areas of potential concern 

where they recommend further exploration: 

• The west/central portion of the parcel to the south/southwest of the basketball 

court.  This is the general area where earlier hand boring B-15 was advanced, and 

where test pit TP-1 and soil borings B-30 and B-31 were subsequently completed, 

as further described herein. 

• The central portions of the parcel.  This is the general area where test pits TP-4 

and TP-4A and where soil boring B-42 were subsequently completed, as further 

described herein. 

• The east/central portion of the parcel to the south of the 1, 3 and 5 Langdon Street 
properties abutting the site to the north (i.e., in the area where the former tannery 

facility was identified on 1890 and 1906 Sanborn maps).  This is the general area 

where test pits TP-7, TP-8, and TP-9 and soil borings B-44 and B-45 were 

subsequently completed, as further described herein.   

In addition, RSI identified a potential “septic tank or vault” in the test pit TP-3 area (i.e., 

where test pit work ceased on February 1, 2019, as further described below).  SRI also 

verbally indicated that this area was difficult to survey because of the existing stockpiled 

soils from the test pit work, which had temporarily not been returned to the excavation 
because of the City’s concerns about the damaged utility.   [Note: This is the general area 

where a potential “tank symbol” was also shown on the 1950 Sanborn map when the site 

was vacant, as reviewed earlier.]     

Lastly, although there were several subsurface anomalies and possible metal debris 

detected during their survey, SRI verbally indicated that there was not conclusive evidence 

that there were abandoned USTs on the site.   
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The complete GPR survey report is provided in Appendix D for reference.   

3.1.3 Test Pit Excavations 

Exploratory test pit excavation occurred on January 29, 2019, and then were continued 

between February 11-12, 2019.   During these activities, a total of 11 exploratory test pits 

(TP-1 through TP-3, TP-3A, TP-4, TP-4A, and TP-5 through TP-9) were excavated.  Each 

test pit location was each surveyed using a Trimble R1 Global Positioning System (GPS) 

unit and their approximate locations are depicted on Figure 5.     

In general, test pit excavations occurred to at least approximately five feet BSG and/or 

until the groundwater table was encountered.  During this work, the top one foot of 

excavated materials was stockpiled separately from the materials excavated from the 

lower depths.  Both the “upper” and “lower” depth materials were temporarily stockpiled 
on polyethylene sheeting to limit the commingling of these materials with the grass 

covered ground surfaces outside of the test pits.  No personnel entered the test pit 

excavations during this work.  Also, each temporary test pit was backfilled prior to 

beginning excavation at the next test pit location.   When completed, TDS returned the 
excavated materials to the open excavation in the order removed, and TDS returned the 

removed grass cover to its previous condition, to the extent feasible.  TDS also scraped 

off loose soils from the backhoe bucket with a brush and soapy water to prevent cross-

contamination between test pit areas.  At the completion of each test pit location, TDS 
covered the disturbed ground surfaces of the test pit areas with polyethylene sheeting 

(with sand bags, or other weighted material placed on top) to protect this area during the 

interim period until future response actions can occur.   

In general, evidence of anthropogenic fill was encountered below a top one to two feet 
layer of organic soils in the test pits, with total “fill” depths generally less than six feet 

BSG.  There was little to no physical evidence (i.e., staining or odors) of petroleum-type 

contamination in the test pits, and there was limited evidence of building debris, other 

than pieces of brick, and trace metal and wood.  There was evidence of organic peat in 

test pits TP-3A (approximately 2.5 to 6 feet BSG), TP-4 (approximately 2.5 to 4 feet BSG), 
and TP-5 (approximately 3.5 to 5.5 feet BSG), as well little peat in TP-6.  As shown, these 

test pits were located on the central portion of the study area where the former “pond” 

was likely located.        

From the test pit work, it should also be noted that:  

• During the initial test pit work conducted on January 29, 2019, an apparent storm 

drain line (clay construction) was encountered at approximately 2.5 feet BSG in 

test pit TP-3.  A small section of this exposed line was damaged, and the test pit 

work ceased.  Also encountered at this test pit location was a concrete structure 
(an apparent vault), and a small section of that structure was also damaged (i.e., 

hole created) during this test pit work.  Subsequent to this finding, the City 

conducted camera survey of the storm drain system in this area and determined 

that the damaged pipe was an unknown line that may have at one time connected 

to the site’s storm drain system but is currently clogged (see Figure 5 for location 
reference) and serves no use.  The City subsequently “sealed” the openings of both 

damaged structures with wood and then grouted around these areas as a 

temporary measure.    
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• Test pit TP-4A was ultimately “abandoned” after it was determined that this 

excavation was further south than originally planned.  In any event, no significant 

differences were noted in this test pit location.      

• An isolated piece of roofing material was observed on the sidewall of the fill in test 

pit TP-6.  During the test pitting at the other locations, no other building debris 

was observed.  The presence of building debris can indicate the potential presence 

of asbestos materials. 

Complete test pit logs are provided in Appendix E for further reference. 

3.1.4 Test Pit Soil Sample Selection 

From the test pits, the following number of soil samples from varying depths were 

submitted for laboratory analyses of the 14 MCP Metals (8 samples), arsenic (15 samples), 
lead (6 samples), total chromium (8 samples), hexavalent chromium (8 samples), PCBs 

(4 samples), EPH with target PAHs (5 samples), VOCs (2 samples), total cyanide (2 

samples), and/or pesticides (2 samples), as further summarized below.      

 MCP Metals As Lead 

Cr 

(total) Hex Cr EPH Pesticides PCBs VOCs Cyanide 

TP-1 (0-2') x    x  x x   

TP-1 (3-5')      x     

TP1- (5') x    x    x x 

TP-1 (6.5')  x x x       

TP-2 (0-2')  x x x x      

TP-2 (5')  x x x x      

TP-2 (6-6.5')  x         

TP-3A (0-2')  x x x x      

TP-3A (2-5.5')       x     

TP-3A (5.5-6.5')  x         

TP-4 (0-2')  x         

TP-4 (4-5.5') x          

TP-5 (0-2')  x x x       

TP-5 (3-5') x    x  x x  x 

TP-5 (5-6') x          

TP-6 (0-2')  x         

TP-6 (2-5') x     x  x   

TP-7 (0-2')  x  x x      

TP-7 (2-5')  x    x     

TP-7 (5-5.5') x          

TP-8 (0-2')  x         

TP-8 (2-6')  x x x       

TP-9 (0-2')  x  x x    x  

TP-9 (2-3') x     x  x   

TP-9 (3-5')  x         



Section 3 Summary of IRA Work Completed Tighe&Bond 
 

 

Tier Classification/IRA Status - Gallows Hill Park, 50 Proctor Street, Salem MA  3-5 

3.1.5 Dust Monitoring 

In accordance with the IRA Plan, Tighe & Bond monitored fugitive dust levels during soil 
disturbing activities associated with the test pit work.  During these activities, a hand-held 

dust monitoring devise was positioned immediately “downwind” of each test pit area.  

During these activities, the highest dust level reading was 3 PM10/m3, which is below the 

conservative site-specific action level of 12 PM10/m3 calculated for the site, as reviewed 
above.   Therefore, test pitting activities were completed without the need for dust control 

measures (e.g., use of water) or temporary work stoppage.    

3.2 Drilling Program 

3.2.1 Soil Boring Advancement 

Drilling occurred at the site between February 25 and 26, 2019.  As part of the IRA drilling 

program, a total of 35 borings (IDs: B-17 through B-50) were advanced at the Gallows 

Hill Park site, which included the following: 

• Borings B-17*, B-18, B-19/B-19A, B-20, and B-21 were advanced on the 53 

Hanson Street park parcel, with B-17 and B-18 advanced in the infield portion of 

the baseball field.  [*Note: B-17 was inadvertently reused as a boring ID for the 

“site,” as earlier hand boring “B-17” was advanced on the 50 Proctor Street parcel, 

as reviewed earlier.] 

• Borings B-21 through B-27 were advanced on the right-of-way park parcel, with 

five of the borings (B-23 through B-27) advanced within the playground area.   

• Borings B-28 through B-50 were advanced across the 50 Proctor Street parcel, 

including along the perimeters of the parcel.  

Each drilling location was each surveyed using a Trimble R1 GPS unit, and their 

approximate locations are depicted on Figure 5.   [Note: IRA soil borings B-17 and B-18 

are depicted separately on Figure 4.]        

TDS used a track-mounted vibratory direct-push drilling unit for boring advancement.   

During boring advancement, soil samples were collected continuously using macro-core 

liners.    In each boring, macro-core advancement for sample collected occurred from 0-

2 feet BSG, from 2-4 feet BSG, and then every four feet thereafter.  In general, the borings 
were advanced to at least eight feet BSG, except at borings B-19, B-19A, and B-23 where 

boring refusal occurred prior to eight feet BSG.  In addition, borings B-48, B-49, and B-

50 were only advanced to two feet BSG due to nearby utility concerns on the northeastern 

portion of the site (see Figure 5 for reference).  Deeper boring advancement occurred in 

the four well borings (B-28/MW-1, B-31/MW-2, B-41/MW-3, and B45/MW-4) and in 

borings B-42 and B-44.   

In general, evidence of apparent fill soils was only encountered in borings advanced on 

the subject 50 Proctor Street parcel.  In some areas, the fill soils contained evidence of 

ash, coal and/or brick pieces.  Consistent with the test pit findings, the upper 
(approximate) 0 to 2-foot interval of soils had little or no evidence of anthropogenic fill in 

most of the borings.   There was little to no physical (i.e., staining or odors) evidence of 

petroleum or other contamination in the soil borings, except there was some evidence of 

petroleum contamination in fill soils at depth in boring B-43.  The native soils beneath the 
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fill generally consisted of sand to silty sand with varying amounts of gravel.   In boring B-

37 on the central portion of the 50 Proctor Street parcel, a peat layer was encountered 
beneath the fill, which had little to some unidentified odors.  The depth to apparent 

bedrock (or hard till) ranged from seven feet BSG in boring B-23 advanced to the north 

of the playground area (i.e., in the park right-of-way parcel) to at least 15 feet BSG on 

the subject 50 Proctor Street parcel.  The groundwater table was generally encountered 
at five feet BSG during drilling.  The findings from the IRA soil boring program is further 

summarized in Table 2 provided in Appendix B.    

On March 13, 2019, Tighe & Bond personnel also advanced shallow hand borings B-51 

and B-52 immediately outside the existing fence line along the northern portion of the 50 
Proctor Street parcel within “tree belt” ground cover adjacent to the paved parking area 

associated with Langdon Street.  The approximate locations of these two additional hand 

borings are also shown on Figure 5.  [Note: MassDEP had identified this limited area 

outside the existing park fence as a potential concern following our IRA Plan submittal.]  

As part of this event, Tighe & Bond personnel also advanced shallow hand boring B-53 to 

the immediate north of the basketball court area, as depicted on Figure 5.            

3.2.2 Soil Sample Selection 

From the soil borings (and hand borings), the following number of soil samples were 

submitted for laboratory analyses of MCP 14 Metals (5 samples), arsenic (70 samples), 
total chromium (3 samples), hexavalent chromium (4 samples), PCBs (2 samples), EPH 

with target PAHs (3 samples), VOCs (1 sample), and/or total cyanide (2 samples), as 

further summarized in Table 2 provided in Appendix B.  As indicated in Table 2, the 0 to 

2-foot sample in each boring was submitted for arsenic (or MCP metals) analysis (i.e., the 
primary contaminant of concern for the site), with shallower intervals in borings B-48 

through B-53.  Several of the underlying 2 to 4-foot samples were also submitted for 

arsenic analysis for further delineation at depth.  The soil samples submitted for laboratory 

analysis are summarized in Table 2 provided in Appendix B.        

3.2.3 Monitoring Well Installations 

In accordance with IRA Plan, TDS completed four soil borings as groundwater monitoring 

wells (i.e., B-28/MW-1, B-31/MW-2, B-41/MW-3, and B45/MW-4).  The groundwater 

monitoring wells were installed using two-inch diameter, Schedule 40 PVC riser and 10 

feet of 0.010-inch slotted well screen set across the groundwater table, as encountered 
during drilling.   The wells were completed at the surface with a flush-mounted road box 

cemented in place.  Well boring logs are provided in Appendix E for further reference.     

3.3 Groundwater Sampling 
A groundwater sampling event was conducted on March 14, 2019.   

Prior to collecting groundwater samples, the depth to the groundwater table was measured 

in each monitoring using a water level indicator.  During this event, Tighe & Bond 
personnel also surveyed the elevations of each well (top of PVC) to an arbitrary elevation 

of 100 feet located at the center of the manhole cover for the storm drain system to 

immediate east/southeast of well MW-1.  Using surveyed elevations for the wells and the 

depth to groundwater measurements, groundwater elevations were calculated and are 
summarized in Table 3 provided in Appendix B.  As summarized, the depth to groundwater 

was measured between 1.55 and 4.2 feet below grade (from top of PVC) in the wells.  In 
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general, this is at shallower levels than what was observed during earlier test pit activities 

and may in part be a function of early spring snow melt.    

Using these calculated elevations, a groundwater contour plan was developed using the 

Surfer® program and is presented as Figure 6 in Appendix A.  As depicted on Figure 6, 

groundwater flow across the 50 Proctor Street parcel appears to follow the general 

direction of the storm drain system, with a north to northeastern flow pattern.     

During sampling, groundwater sample collection was conducted in general conformance 

with EPA’s low-flow/low-stress methodology.  Each groundwater sample was submitted 

for dissolved RCRA 8 metals analysis, with the samples filtered in the field.  The sample 

collected from the most downgradient well (i.e., MW-4) was also submitted for laboratory 

analysis of hexavalent chromium, PCBs, EPH, and total cyanide.     

3.4 IRA Status 
In addition to the additional assessment activities completed at the site as discussed 

above, the current status of the IRA condition is reviewed in the sections below.   

3.4.1 Construction Fence Installation  

As also reviewed in the May 19, 2019 IRA Status Report, a six-foot high chain link 
construction fence system was installed at the site to better restrict site access in the area 

of concern (or potential concern).  The construction fence was installed along the property 

lines abutting Proctor Street (east) and Mansell Parkway (south), and it enclosed the 

playground area within the park’s right-of-way parcel (i.e., to the west of the 50 Proctor 

Street parcel).  The construction fence was weighed down using sandbags to help secure 
the fencing and further prevent access.  Along the northern portion of the park in this 

area, connecting fence sections were used in areas where there is currently no existing 

six-foot chain link fence or where it is damaged or open.  The approximate locations where 

this occurred is shown on the Fence Installation Plan provided as Figure 7 in Appendix A.   

3.4.2 Fence Maintenance and Monitoring  

With no current plans to install a permanent fence surrounding the area where the IH 

condition exists prior to future site remediation occurring, the City began a “maintenance 

and monitoring program” for the temporary construction fencing.  As reviewed in the May 
19, 2019 IRA Status Report, this program, which is being conducted by the City’s Planning 

and Community Development office, involves weekly inspections to confirm that the 

fencing system is intact and that there are no signs of site activity within the fenced area.  

Copies of field sheets for the inspection events completed since the May 19, 2019 IRA 

Status Report are provided in Appendix F.  

Tighe & Bond also visited the site on July 16, 2019 with Tom Devine from the City’s 

Planning and Community Development office, and noted or discussed the following:   

• We observed that the fencing system was generally intact, but there was evidence 

that the two fence connections along Langdon Street were slightly open.  
Therefore, we discussed the City better securing these fence attachments with 

chain locks.   

• We discussed re-posting more “No Trespassing – Contaminated Soil” signs along 

the fencing system. 
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• We observed that the polyethylene sheeting that was placed over each of the 

former test pit areas within this fenced-in area were each still intact (i.e., weighted 
down), with taller grass (i.e., not mowed) immediately adjacent to these areas.  

[Note: The condition of these covered former test pit areas is also being monitored 

as part of the City’s weekly inspections.]    

• We observed that the grass within this area had been mowed by the City since the 
growing season because of concerns of overgrowth and potential tick issues for the 

abutting properties.  Under this program being handled by the City’s DPW under 

Mr. Devine’s supervision: 

o The City is to use a high cut setting (i.e., 3 inches or higher). 

o The City is not to mow or cross with any equipment the covered former test 

pit areas 

o The City is to mow only in dry conditions.          

Finally, with the park renovation work for the 53 Hanson Street parcel scheduled to begin 

in late July/early August 2019, including in the area immediately adjacent or connected 
to the park’s right-of-way parcel, the City is planning to move the construction fence 

system in this area as depicted on Figure 7.  As further reviewed herein, the soil 

contamination associated with the subject RTN 3-35355 is confined to the 50 Proctor 

Street parcel (i.e., the playground is not the Disposal Site Boundary).  However, the City 
is planning to keep the playground area fenced off (see Figure 7) for safety concerns 

during the park renovation project work, which will include skate park renovation 

immediately adjacent to the playground.     

3.4.3 Site Meetings and/or Discussions with MassDEP 

Since the IRA Plan submittal of January 2019, MassDEP personnel (including Erik Johnson 

and Christopher Pyott, and Joanne Fagan of the Northeast Region) initiated site meetings 

and other discussions with representatives from EPA’s Removal Program and the City of 

Salem (with some Tighe & Bond involvement) to discuss the impacts at the park area and 

the assessment of the abutting residential properties located at 1, 3, 5, and 12-14 Langdon 
Street, as well as the residential properties located 1, 3 and 11 Mansell Parkway to the 

south of the site.  [Note: Based on historical Sanborn mapping, these properties across 

Mansell Parkway are where the site’s former tannery facility may have also been partially 

located (or had potential impacts).]  At this time, it is our understanding that elevated 
arsenic in soils were only identified at the 1, 3, and 5 Langdon Street properties, and that 

MassDEP with EPA assistance is planning cleanup at these three residential properties in 

the fall of 2019 under the off-site RTN 3-35400.     

There were also discussions between the City, MassDEP, and EPA regarding potentially 
conducting future cleanup at the Gallows Hill Park 50 Proctor Street parcel.  However, it 

is our understanding that MassDEP/EPA is not planning to conduct this work under the 

EPA removal program because the City did not take ownership of this parcel through a tax 

lien or a foreclosure.      

Lastly, through our recent discussions with Mr. Johnson of MassDEP, the nearby neighbor 
at 37 Proctor Street had concerns relative to potential site-related impacts being located 

where the site area’s current storm-drain culvert system “daylights” to the rear (east) of 

that property.  On July 16, 2019, Tighe & Bond visited this area with Mr. Devine of the 
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City and the owner of the 37 Proctor Street parcel.  That owner indicated that the water 

flow in the swale is “constant” and that there have been problems with ground settling in 
the past where the culvert pipe daylights behind their house.  The owner also stated that 

there was an “upstream” release of oil in circa 2004 from a truck accident that occurred 

further west of the subject site (i.e., not at Gallows Hill Park).  The owner stated that oil 

reportedly entered the area’s stormwater system, and that cleanup of “floating oil” 
occurred in the subject swale location to the rear of their house as part of that release 

incident.  [Note: At time of this report submittal for the subject 50 Proctor Street parcel, 

no information relative to that circa 2004 “release incident” reported by 37 Proctor Street 

owner has been identified by Tighe & Bond.]          

Based on our observations on July 16, 2019, this swale is stone lined (at least partially) 

and the base of this swale’s “stream” channel is approximately five feet lower in elevation 

than surrounding grade.  The banks and the immediate surrounding area of this swale are 

overgrown with shrub, weed, and tree growth vegetation. [Note: There is also likely 

wetland vegetation nearer to the base on the stream channel.]  Also based on our 
observations, there was no evidence that this overgrown area is regularly accessed or 

used by the neighbors.  As depicted on Figure 7, this swale area is approximately 60 feet 

in length before the stormwater system is culverted again under (before) Pope Street.  As 

also depicted on Figure 7, this swale area is actually located on the abutting privately-
owned parcel to the south of the 37 Proctor Street residence (house listed at 41-43 Proctor 

Street).  To date, no further assessment or investigations have been conducted in this 

swale, and further discussions regarding this “potential” concern are planned between the 

City, MassDEP, and Tighe & Bond.        

3.5 Remaining Work Under the IRA 
All work scheduled under the IRA Plan has been completed.  However, the IRA condition 

has not been eliminated through these actions to date because the construction fence is 

“temporary” in nature, and therefore the IH condition in site soils is still a concern that 

requires continued “monitoring” until either permanent fencing is installed and/or cleanup 

response actions are completed.   

Therefore, the City will continue the fence maintenance and monitoring program discussed 

above, until either a permanent fence is installed and/or site remediation occurs.     

3.6 Remediation Waste 
No remediation wastes were generated during the IRA activities described herein.     
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Section 4    
Nature and Extent of Contamination 

The soil and groundwater samples collected by Tighe & Bond during our site investigations 
were submitted to ESS Laboratory (ESS) of Cranston, Rhode Island for analysis.  The 

laboratory reports are provided in Appendix G.         

4.1 Soil Results 
As part of IRA assessment activities described herein, a total of 25 test pit samples and 

70 soil boring samples were submitted for laboratory analysis.  The soil results are 
summarized in Table 4 (test pits) and Table 5 (soil borings) provided in Appendix B.  Within 

the tables, soil results are compared to Method 1 standards for the three soil categories 

(S-1, S-2, and S-3) with the applicable groundwater categories for the site, which include 

GW-3.  Further discussion on the site’s applicable soil categories is provided below in 

Section 5.  Within the data summary tables, soil results are also compared Method 3 UCLs 

in accordance with 310 CMR 40.0996.   

4.1.1 Test Pit Soil Results 

As summarized in Table 4: 

• EPH with target PAHs:  Low to non-detect levels of EPH carbon ranges were 
reported in the five samples submitted for EPH analysis, with all detections at least 

½ below Method 1 standards.  In sample TP-6 (2-5’), benzo(a)pyrene was detected 

at 2.97 mg/kg, above the S-1 standard of 2 mg/kg.  No other target PAH was 

detected above Method 1 standards in this sample or in the other four samples 

submitted for EPH analysis.   

• Arsenic:  In the 23 samples submitted for analysis, arsenic was detected above 

Method 1 standards in 13 of the samples.  In shallow samples TP-3A (0-2’ at 5,150 

mg/kg), TP-4 (0-2’ at 2,330 mg/kg), TP-6 (0-2’ at 623 mg/kg), TP-1 (0-2’ at 549 

mg/kg), and TP-5 (0-2’ at 508 mg/kg), arsenic was also detected above the Method 

3 UCL of 500 mg/kg.      

• Chromium:   In sample TP-1 (5’), hexavalent chromium detected at 0.6 mg/kg, 

well below the Method 1, S-1 standard of 100 mg/kg.  In the other seven samples 

submitted for analysis, hexavalent chromium was detected above laboratory 
reporting limits in only one sample.  Based on these findings, it is assumed that 

the majority (if not all) of the “total” chromium detections in site soils are attributed 

to the less toxic trivalent chromium.  In sample TP-3A (0-2’; i.e., where arsenic 

detections were highest), the calculated trivalent chromium result of 1,820 mg/kg 
is above the S-1 standard of 1,000 mg/kg.  In other samples 15 samples submitted 

for total chromium analysis, the calculated (or assumed) trivalent chromium levels 

were well below Method 1 standards.    

• Lead:  In the 14 samples submitted for lead analysis, lead was not detected above 

the S-1 standard of 200 mg/kg in any of the samples.     

• Other MCP Metals:  In the eight samples submitted for analysis, the other MCP 

metals (i.e., besides arsenic, chromium, and lead) were all detected below Method 
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1 standards.  In addition, selenium, silver, and thallium were each not detected 

above laboratory reporting limits.     

• PCBs:  In the four samples submitted for analysis, PCBs were not detected above 

laboratory reporting limits.     

• VOCs:  In sample TP-1 (5’), acetone was detected at 0.0465 mg/kg, well below the 

S-1 standard of 50 mg/kg.  No other VOC analyte was detected above laboratory 

reporting limits in this sample or in the other sample submitted for VOC analysis.      

• Total Cyanide:  In sample TP-1 (5’), total cyanide was detected at 1.11 mg/kg, 

below the S-1 standard of 30 mg/kg.  In the other sample submitted for analysis, 

total cyanide was not detected above laboratory reporting limits.   

• Pesticides:  In sample TP-1 (0-2’), 4,4-DDE and 4,4-DDT were detected at 

concentrations below Method 1 standards by at least two orders of magnitude.  In 

this sample and in the other sample submitted for analysis, other pesticides were 

not detected above laboratory reporting limits.   

4.1.2 Soil Boring Results Soils 

As summarized in Table 5: 

• EPH with target PAHs:  In sample B-43 (2-4’) where evidence of petroleum-type 

contamination was noted in the field, one EPH carbon (C11-C22 aromatics) was 

detected above a S-1 standard.  Low to non-detect levels of EPH carbon ranges 
were reported in the other two samples submitted for EPH analysis.  Low 

concentrations (below S-1 standards) of several PAHs were detected in sample B-

35 (4-5.5’), and no target PAH was detected above laboratory reporting limits in 

the other two samples submitted for EPH analysis.   

• Arsenic:  In the 70 samples submitted for analysis, arsenic was detected above 

Method 1 standards in 33 of the samples.  Also, in 12 of the samples, arsenic was 

detected above the above the Method 3 UCL of 500 mg/kg, with many of those 

samples collected from the top two feet of surface grade.  Other key findings 

include: 

o Arsenic was detected at 21.2 mg/kg in sample B-51 (0-1’) collected 

immediately outside the existing fence along the northern portion of the 50 

Proctor Street parcel within “tree belt” ground cover adjacent to the paved 

parking area associated with Langdon Street.  This finding does not trigger 

an IH condition in this area. 

o Arsenic was detected at 21 mg/kg in sample B-17 (0-2’) collected on the 

southern portion of the baseball diamond (near the home plate area) on the 

53 Hanson Street parcel, as shown on Figure 4.   

o Arsenic was not detected above 20 mg/kg (i.e., the S-1 standard) in any 

sample collected from the playground area, or in any other boring advanced 

within the right-of-way parcel between the two park parcels or on the 53 

Hanson Street parcel (other than at B-17, as noted above).        

• Chromium:  In sample B-49 (0-1’), hexavalent chromium was detected at 9.3 
mg/kg (i.e., less than S-1 standard of 100 mg/kg), with total chromium detected 

at 1,060 mg/kg in this sample.  Therefore, the calculated trivalent chromium 

concentration is slightly above the S-1 standard of 1,000 mg/kg for trivalent 
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chromium.  In the other three samples submitted for hexavalent chromium analysis 

from the soil borings, hexavalent chromium was not detected above laboratory 
reporting limits.  Based on these findings, it is again assumed that the majority (if 

not all) of the “total” chromium detections in site soils are attributed to the less 

toxic trivalent chromium.  As summarized in Table 5, no other calculated (or 

assumed) trivalent chromium levels were well below Method 1 standards in the soil 

boring samples.   

• Lead:   In the five samples submitted for analysis, lead was detected above the S-

1 standard of 200 mg/kg in sample B-49 (0-1’), which was collected near the 

property boundary with 3 Langdon Street (see Figure 5 for reference).  [Note: It 
is our understanding slightly elevated lead levels were also detected in shallow 

soils at one or more of the three abutting residences at 1, 3, and 5 Langdon Street 

during their separate study, which may be attributed to lead paint from the 

residences rather than from the former tannery operations.]   In the other four 

samples, lead was not detected above the S-1 standard of 200 mg/kg.         

• Other MCP Metals:  In the five samples submitted for analysis, the other MCP 

metals (i.e., besides arsenic, chromium, and lead) were all detected below Method 

1 standards.  In addition, selenium and thallium were each not detected above 

laboratory reporting limits.     

• PCBs:  In the two samples submitted for analysis, PCBs were not detected above 

laboratory reporting limits.     

• VOCs:  In sample B-37 (4-8’), acetone was detected at 0.442 mg/kg, well below 

the S-1 standard of 50 mg/kg.  In this sample, 2-butanone was also detected at a 

trace concentration of 0.0556 mg/kg, well below the S-1 standard of 50 mg/kg.          

• Total Cyanide:  In the two soil boring samples submitted for analysis, total cyanide 

was not detected above laboratory reporting limits.     

4.2 Groundwater Results 
As part of IRA assessment activities described herein, groundwater samples were collected 

from the four newly installed monitoring wells at the site.  The groundwater results are 
summarized in Table 6.   Within the summary table, groundwater results are compared to 

Method 1 standards for the applicable GW-3 groundwater category, and to Method 3 UCLs.  

Further discussion on the site’s applicable groundwater categories is provided below in 

Section 5.       

As summarized in Table 6: 

• EPH with target PAHs:  In well MW-4, no EPH carbon range of target PAH was 

detected above laboratory reporting limits.   

• Dissolved Arsenic:  Dissolved arsenic was detected at 20.1 micrograms per liter 
(µg/L) in well MW-3, well below the GW-3 standard of 900 µg/L.  In the other three 

wells, dissolved arsenic was not detected above laboratory reporting limits.             

• Dissolved Chromium (and Hexavalent Chromium):  Dissolved chromium was not 

detected above laboratory reporting limits in the four wells.  In well MW-4, 

hexavalent chromium was also not detected above laboratory reporting limits.    
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• Dissolved Lead:  In well MW-2, dissolved lead was detected at 1.9 µg/L, below the 

GW-3 standard of 10 µg/L.   In the other three wells, dissolved lead was not 

detected above laboratory reporting limits.                    

• Other MCP Metals (Dissolved):  In well MW-4, dissolved cadmium was detected at 

1.2 µg/L, below the GW-3 standard of 4 µg/L. In the other three wells, dissolved 

cadmium was not detected above laboratory reporting limits.  No other MCP metal 

was detected above laboratory reporting limits in the four wells.                  

• Total Cyanide:  In well MW-4, total cyanide was not detected above laboratory 

reporting limits.     

4.3 Further Review of Extent of Soil Contamination 
Using the soil results from the earlier investigations and the IRA investigations described 

herein, Figure 8 and Figure 9 (in Appendix A) were developed depicting the approximate 
limits of where elevated levels of arsenic were detected in the top three feet BSG and from 

approximately 3 to 6-feet BSG, respectively.  On each figure, the approximate limits of 

where arsenic were detected in soils at concentrations greater than 500 mg/kg (i.e., 

Method 3 UCL), greater 100 mg/kg, and greater 20 mg/kg (i.e., Method 1, S-1 standard) 

are shown.   

For developing Figure 8, most of the representative samples used were collected from the 

0 to 2-foot interval, and some samples collected from the overlapping 2 to-4-foot interval 

were also used for developing this figure.  As depicted on Figure 8: 

• The arsenic >500 mg/kg boundary covers an approximate 28,000 square-foot area 

of the subject 50 Proctor Street parcel, with a significant portion of the storm drain 

system that crosses the subject parcel within this boundary.  This boundary is also 

shown to extend up to the property line abutting the 1, 3, and 5 Langdon Street 
residential properties.  Due to the arsenic detection of 603 mg/kg in sample B-33 

(2-4’), at least a portion of the basketball court area was included in this boundary.  

Lastly, due to the arsenic detection of 669 mg/kg in sample B-40 (2-4’), the arsenic 

>500 mg/kg boundary is also shown to extend up to the southern boundary along 

a portion of Mansell Parkway.         

• The arsenic >100 mg/kg and >20 mg/kg boundaries are shown to extend further 

up to the property lines to the east along a portion of Proctor Street, to the north 

along a portion of (and into) Langdon Street*, and to the south along a portion of 

Mansell Parkway.   As shown, the arsenic >20 mg/kg boundary does not extend to 
the 50 Proctor Street parcel property line to the west, toward (or into) the 

playground area in the City’s right-of-way parcel as discussed above.   

It should also be noted that the focus of the soil delineation completed to date was within 

the property boundaries.  There is the potential that elevated arsenic is present within the 
abutting public sidewalks and/or roadways associated with Langdon Street, Proctor Street, 

and/or Mansell Parkway based on elevated arsenic being detected near/along the property 

boundaries in these areas.  However, based on the investigations that MassDEP/EPA 

completed at abutting or nearby residences along Langdon Street and Mansell Parkway, if 

there are further impacts within public right-of-way areas associated with these two 
streets, the extent of those impacts should be limited.  Also, the former tannery facility 

“footprint” on the subject site was located off Proctor Street at that time, and therefore 

significant impacts beneath this roadway are also not anticipated at this time. 
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For developing Figure 9, some intervals used include samples collected from partially 

within this 3 to 6-foot BSG interval (e.g., sample collected from 2 to 6-feet BSG, where 
there was a sample collected from shallow depths at this same location).  Also, only test 

pit or boring locations where arsenic data is available for this interval are shown on Figure 

9.  As depicted on Figure 9: 

• The arsenic >500 mg/kg boundary is mostly confined to the central portion of the 
subject parcel, over an approximate 5,000 square-foot area.  Due to the arsenic 

detection of 2,140 mg/kg in sample B-39 (0-2’), this boundary is shown to extend 

to the property line adjacent to the residential property at 5 Langdon Street.       

• The arsenic >100 mg/kg and >20 mg/kg boundaries are also shown to be 
significantly smaller in total area than in the 0 to 3-foot zone.   Due to the arsenic 

detections of 77.7 mg/kg and 31.5 mg/kg in samples B-44 (2-4’) and TP-9 (3-5’), 

respectively, a separate arsenic >20 mg/kg boundary is also shown on the eastern 

portion of the site.       

Note: Figure 9 does not show boring B-33/basketball court area within the arsenic >500 
mg/kg boundary.  This is because, although sample B-33 (2-4’) had arsenic detection of 

603 mg/kg, sample B-33 (4-6’) had an arsenic detection of only 13.1 mg/kg which 

suggests that arsenic decreases significantly at depths beginning close to three feet BSG.   

As part of our investigations, only a limited number of samples were collected exclusively 
from depths below six feet BSG.  However, it should be noted that samples collected from 

depth intervals within the 3 to 6-foot interval had arsenic below 20 mg/kg in several areas 

(see Figure 9 for reference), and on the central portion of the site where arsenic levels 

were generally highest, the concentrations decreased significantly with depth as 
represented by samples B-35 (6-8’; arsenic at 6.04 mg/kg) and B-37 (4-8’; arsenic at 

99.5 mg/kg).  These findings are not unexpected, as the observed fill generally ends within 

this depth interval (i.e., within the top six feet) and the groundwater table is shallower 

than six feet BSG in this area.  

4.4 Data Validation 
All soil and groundwater samples collected by Tighe & Bond were submitted in compliance 
with Data Quality Enhancement (DQE) protocols of July 2010.  The MCP Case Narratives 

and Analytical Method Report Certification Forms are included in the analytical reports 

(prepared by ESS) provided in Appendix G.  In accordance with the DQE protocols, the 

laboratory analytical reports were reviewed for compliance with the DQE policy.  Presumptive 
Certainty requirements were met for each laboratory analytical report, except for the 

following:   

• For groundwater sample MW-4 in ESS laboratory report No. 1903343, the 

hexavalent chromium analysis was completed out of hold time.  Therefore, the 
hexavalent result is reported as an estimated value.  However, as reviewed herein, 

dissolved chromium (i.e., trivalent chromium and hexavalent chromium) was not 

detected in site groundwater (including in well MW-4) above laboratory reporting 

limits.  Therefore, the “estimated” not-detect value for hexavalent chromium in 

well MW-4 is not a concern.    

Based on a review of the data, field observations, and the laboratory MCP Case Narrative 

descriptions, the data collected during the site investigations described herein are 
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commensurate with its intended use and meet the PARCCS criteria, recommended for 

specifying quality assurance goals by the MassDEP.  Details of those criteria are specified 

below. 

Precision: Precision is the degree to which a set of observations or measurements of the 

same property, usually obtained under similar conditions, conform to themselves.  

Precision may be quantifiably measured through analysis of duplicates, or as discussed in 
the Compendium of Analytical Methods (CAM), in lieu of field duplicates, sampling 

precision related to the non-homogeneity of the impacted matrix may be most 

appropriately addressed via the analysis of an adequate data set of samples using field 

screening techniques.   

No duplicate samples were collected as part of site investigations.   However, a significant 

volume of soil data was collected from across the disposal site (and beyond) as part of 

the IRA work and “Phase II CSA” delineation, and the data suggest there is a consistent 

or distinguishable pattern in the arsenic levels (i.e., the primary contaminant of concern) 

in site soils, as discussed above in Section 4.3.   Furthermore, the limited number of other 
Method 1, S-1 exceedances in site soils for other COCs is generally confined to areas 

where there is elevated arsenic.        

Accuracy:  Accuracy is the degree of agreement of a measurement with an accepted 

reference or true value.  According to the MCP Case Narratives in the laboratory analytical 
reports, QA/QC performance standards and recommendations, which may affect Data 

Usability, were achieved except for hexavalent chromium analysis for groundwater sample 

MW-4 in ESS laboratory report No. 1903343, as discussed above.  Although other 

individual QC performance standards specified in the CAM protocol(s) were also not 
achieved for some other samples, the analytical deficiencies were generally minor, and it 

is our opinion that those results do not significantly affect the overall accuracy of the 

analytical data.  

Representativeness:  Representativeness expresses the degree to which data accurately 
and precisely represent a characteristic of a population, parameter variation, or 

environmental condition.  As discussed, the contamination from the former tannery 

operations is generally confined to fill soils at depths above the groundwater table (i.e., 

within the top five or six feet BSG), as shown through extensive sampling of soils across 

the 50 Proctor Street parcel.  The groundwater samples collected from four monitoring 
wells installed across the parcel, including on the downgradient portion of the site, show 

that the site COCs have not significantly impacted site groundwater.  Due to the type of 

contamination present in soils, it is not expected that there would be significant seasonal 

fluctuations in contaminant levels in groundwater or significant migration (horizontally or 

vertically) at the site.              

Completeness:  Completeness is a measure of the amount of valid data obtained from a 

measurement system compared to the amount expected under normal conditions.  All of 

the samples of environmental media collected by Tighe & Bond, as described herein, are 
being used to support the Risk Characterization completed for the site in this report 

submittal.  It is our opinion that the sample density and spatial distribution of the samples 

submitted for laboratory analysis is sufficient to characterize site conditions for RTN 3-

35355. 

Comparability:  Comparability expresses the confidence with which one data set can be 
compared to another.  Data used for this submittal includes laboratory analysis of soil 
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(and groundwater) samples for MCP metals (via EPA Method 6010B), mercury (via EPA 

Method 7471A), hexavalent chromium (via EPA Method 7196), VOCs (via EPA Method 
8260), EPH/target PAHs (via MassDEP EPH Method), PCBs (via EPA Method 8082B), 

pesticides (via EPA Method 8081B), and total cyanide (via EPA Method 9014).  These 

analytical methods are the most current methodologies for these analyses and are 

appropriate for characterization of potential COCs associated with the release at this 

former tannery site.     

Sensitivity:  Sensitivity is the ability of the method to detect contaminants of concern at 

the concentrations of interest.  The reporting limits were compared to the Method 1 

standards (including S-1 standards) to confirm that the limits were below the applicable 
standards.  For each of the COCs, the reporting limits for soil (and groundwater) samples 

are below Method 1 standards, with exception of a few target PAHs above S-1 standards 

in samples TP-3A (2-5.5’) and B-43 (2-4’), as shown in Tables 4 and 5 in Appendix B.   

These limited “elevated” reporting limits is not a significant concern for this investigation 

or submittal.            

Summary:  The data used to support this submittal are commensurate with their intended 

use and meet the PARCCS criteria recommended for specifying quality assurance goals by 

MassDEP.  It is our opinion that the data is both useable and representative of site 

conditions and is appropriate to support this report submittal.  
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Section 5    
Risk Characterization 

5.1 Selection of Risk Characterization Method  
The MCP describes two basic approaches (a constituent-specific approach and a 
cumulative risk approach) and three methods (Method 1, Method 2, and Method 3) for 

evaluation of risk.   

In a Method 1 Risk Characterization, soil and groundwater exposure point concentrations 

are compared to applicable Method 1 standards, and the risk of harm to safety is also 

characterized separately [310 CMR 40.0971(5)].   

A Method 2 Risk Characterization supplements and modifies the MCP Method 1 Standards 

with site and constituent-specific information [310 CMR 40.0981].  Method 2 can be used 

to modify existing Method 1 Standards and/or to derive additional standards for those 

constituents for which Method 1 Standards have not been promulgated and can also 

account for site-specific fate and transport mechanisms.   

A Method 3 Risk Characterization is a cumulative, site-specific risk approach that includes 

assessment of the impacts to identified human and ecological receptors, as well as 

characterizing the risk of harm to safety and public welfare.  Subpart I of the MCP (310 
CMR 40.0900) describes the procedures, criteria, and standards for the characterization 

of the risk of harm to human health, safety, public welfare, and the environment. 

Since the site contamination is confined to soils, and to a lesser extent, groundwater and 

since Method 1 standards have been promulgated for all site contaminants of concern, a 
Method 1 Risk Characterization was used to characterize site risk, as further described in 

the sections below. 

5.2 Contaminants of Concern 
An evaluation of the COCs for the site is presented in Table 7 provided in Appendix B.  The 

list of COCs is based on the analyses conducted on soil and groundwater samples collected 

during site investigations, as summarized herein. 

As summarized in Table 7: 

• COCs identified for the release site include 12 of the 14 MCP metals, hexavalent 

chromium, each of the three EPH carbon fractions, 16 of the 17 target PAHs, two 

VOC analytes, and total cyanide.     

• Arsenic in soil is the “primary” COC for the release site, with arsenic detected above 

the Method 1, S-1 standard of 20 mg/kg in 51 of the 86 soil samples submitted for 

arsenic analysis.   

• Other COCs detected above Method 1 standards for the release site include one 
EPH carbon (in one soil sample), one target PAH (in one soil sample), barium (in 

one soil sample), trivalent chromium (in two soil samples), and lead (in one soil 

sample).  
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As part of further evaluation for the site COCs:  

• Each of the 16 target PAHs detected in site soils were at concentrations below 
MassDEP identified background levels for “Soil Containing Fill Material,” as 

referenced in MassDEP's Technical Update to Section 2.3 of the Guidance for 

Disposal Site Risk Characterization document.  Apparent coal and/or coal ash was 

observed in fill soils at the site, and there is history of a smokestack being located 
at the early 20th century tannery facility (i.e., when coal use was prevalent for 

heating) on the site.  However, as a conservative measure, each of these COCs is 

being carried through the site risk characterization at this time.   

• In accordance with the MCP, “the application of pesticides in a manner consistent 
with their labelling” is not a release condition.  It is our opinion that the very low 

to trace levels of pesticides detected in shallow site soils in these grass-covered 

areas can be attributed to historical application of pesticides at the park site, and 

therefore are not considered COCs for the site release.      

5.3 Current and Foreseeable Site Use 
As indicated herein, the subject 50 Proctor Street parcel portion of Gallows Hill Park (and 
the abutting right-of-way park parcel) is currently fenced off and closed to the public, and 

no renovation plans are currently scheduled for this portion of the park.  t.     

5.4 Identification of Receptors 

5.4.1 Human Receptors 

Prior to the discovery of the IH condition, human receptors at the site included park users.  

With the subject site now being fenced off and monitored under the IRA, the human 
receptors within this area are currently limited to City personnel.  As discussed above in 

Section 3.4, there will be infrequent visits by the City’s DPW for mowing the grass area 

during growing season for the foreseeable future.       

5.4.2 Environmental Receptors 

The environmental receptors associated with the subject site are limited because, although 

the site is a park area, the surrounding area is heavily urbanized.  Per MassDEP guidance, 

since the property is considered “disturbed”, the release site would not be characterized 

as an ecological resource area/receptor. 

However, as indicated earlier in Section 3.4, there is a concern that there could be 
potential impacts to “sediments” in the open drainage swale located off-site to the rear 

(east) of the 37 Proctor Street residential property.  However, the potential for site-related 

impacts (if present) would likely have been through surface water and/or storm water 

discharge when former tannery operations occurred at the subject site circa late 
1800s/early 1900s (i.e., when there was a stream channel and/or pond on the subject 

site).  It should be also noted that that there could be other potential sources of impacts 

(if present) in this limited environmental resource area from other historical operations in 

the site area (i.e., other tanneries) and/or from the stormwater culvert system’s other 

“upstream” contributions.      
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5.5 Determination of Applicable Standards 
For purposes of evaluating site risk, soil data collected from the site are compared to MCP 

Method 1 Risk Characterization Standards.  This section provides a basis for the selection 
of site soil (and groundwater) classifications.  Within an individual site, several applicable 

categories may be present, including one or more soil categories and one or more 

groundwater categories.  The applicable soil and groundwater Risk Characterization 

Standards for the site include S-1/GW-3, S-2/GW-3, and S-3/GW-3 for soils (and GW-3 for 

groundwater).  The justifications for these standards are described below. 

5.5.1 Soil Classification 

Three soil classifications for use in risk characterizations have been developed by MassDEP 

based on the following characteristics of exposure potential: soil accessibility, frequency 

of exposure to soil, and intensity of exposure to soil.  Based on the relative degree of 
importance of each of these factors, soils are classified as S-1, S-2 or S-3 soils.  Category 

S-1 soils represent the greatest exposure potential while category S-3 soils represent the 

least. 

The exposure potentials are based upon children’s and adults’ frequency of use of the area 
(high, low or not present), the intensity of the use (high or low) and the accessibility of 

the soils (accessible, potentially accessible or isolated).  These criteria are listed in 310 

CMR 40.0900(4). 

Based on current site conditions (or at least when this park area was “open” to the public 

prior to the IH condition), soils at the site meet the criteria of soil category S-1 for soils 0 to 
3 feet below grade and soil category S-2 for soils 3 to 15 feet below grade.  A comparison 

to the conservative S-1 standards is also required to be protective of potential future 

exposures to all site soils.             

5.5.2 Groundwater Classification 

Groundwater is classified according to the following potential exposures: 

• GW-1:  Groundwater which includes potential or current sources of drinking water. 

• GW-2:  Groundwater which is considered to be a source of oil or hazardous material 

vapors to indoor air.  It includes locations where the average annual depth of the 

groundwater table is less than 15 feet below grade and where compounds of 

concern are detected within 30 feet of an occupied building. 

• GW-3:  Groundwater at all disposal sites, based on the potential for compounds of 

concern to be a source of discharge to surface water. 

Groundwater may be classified as one or more of these categories for a particular site.  
Since all groundwater has the potential to discharge to surface water, all groundwater is 

considered to be category GW-3.  Criteria for inclusion in GW-1 are listed in 310 CMR 

40.0932(4).  The site does not meet the criteria for a GW-1 area.  The depth to site 

groundwater is less than 15 feet below grade, but there are no site buildings on the disposal 
site, and no off-site residences are located within 30 feet of the site monitoring wells.  

Therefore, the GW-2 criteria is currently not applicable. 
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5.6 Environmental Fate & Transport Characteristics 
The primary COCs for the site are metals, with arsenic being the primary concern.  These 

contaminants typically adsorb to and bioaccumulate in soils and are relatively insoluble 

but can become soluble in reducing conditions. 

The primary media impacted by the disposal site is site soils.  The primary migration 

pathway of site COCs is through erosion.  Since the disposal site area is relatively flat and 

grass covered, erosion is not a concern for the site.   

There is also little to no evidence of groundwater impacts.   

5.7 Exposure Pathway Evaluation 

5.7.1 Soil 

Under normal site use as a park (i.e., when this park area was “open”), exposure to 

accessible soils is anticipated.    

Site soil is not currently used (nor will be in the foreseeable future) for growing fruits or 

vegetables for human consumption. 

Future potential exposures to site soils are not restricted by any Activity and Use Limitation 

(AUL) placed on the site in accordance with the MCP.  Therefore, all site soils are 

considered to be a potential exposure pathway.       

5.7.2 Groundwater 

The site is not located in a Current or Potential Drinking Water Source Area, and there is no 

evidence that site groundwater is impacted by the disposal site.  Therefore, groundwater 

can be eliminated from further evaluation as a potential exposure pathway for the site.  

5.7.3 Surface Water 

As mentioned, no significant impacts to groundwater were identified and there are no 

surface water bodies at the disposal site.  However, as discussed above, there could be 

impacts to “sediments” in the open drainage swale to the rear (east) of the 37 Proctor 

Street residential property that may be historically-related to the former tannery 

operations on the subject site.  Therefore, this potential exposure pathway is not being 

eliminated at this time.    

5.7.4 Air 

There are no structures on the disposal site, no organic (volatile) contaminants were 

detected in site soils, and groundwater does not represent a current (or future) exposure 
pathway to indoor air.  Therefore, indoor air can be eliminated from further evaluation as 

a potential exposure pathway for the site. 

As mentioned, there was a concern regarding dust control during the test pitting work due 

to the shallow nature of site contamination, and dust control will be a concern during 

future remedial work at the site.  Under current site conditions, there is grass cover 
throughout the disposal site (along with an impervious basketball court area).  In addition, 

the condition of the covered former test pit areas (i.e., where the grass cover was 
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disturbed) is also being monitored as part of the City’s weekly inspections under the IRA, 

as reviewed earlier in Section 3.4.  

5.8 Identification of Exposure Point Concentrations 
The identification of exposure point concentrations (EPCs) for COCs at the site are 

reviewed for site soils and groundwater in the following sections.   

5.8.1 EPCs in Soil 

EPCs for site soils are evaluated for the top three feet (S-1 soils when park is “open”) and 

for the 3 to 15-foot interval (S-2 soils when park is “open”).   

EPCs were calculated for arsenic via arithmetic averages for these two soil category 

intervals, and are summarized in Tables 8 and 9, respectively, provided in Appendix B.  

The boundaries where samples were used for the EPC calculations are based on Figures 8 

and 9 in Appendix A, respectively, with only samples collected within the “arsenic >20 

mg/kg boundaries” being used in the calculations.   

• As summarized in Table 8, the calculated EPC for arsenic in shallow soils is 871 

mg/kg which is above the Method 3 UCL of 500 mg/kg.   If only samples collected 

within the “arsenic >500 mg/kg boundary” shown on Figure 8 were used in this 

EPC calculation, the average arsenic value would be evidently higher.    

• As summarized in Table 9, the calculated EPC for arsenic in deeper soils is 1,506 

mg/kg which is above the Method 3 UCL of 500 mg/kg.   If only samples collected 

within the “arsenic >500 mg/kg boundary” shown on Figure 9 were used in this 

EPC calculation, the average arsenic value would be evidently higher.   

For the other site COCs, the EPCs were calculated using arithmetic averages and are 

summarized in Table 8A (EPCs for Shallow Soils for Other COCs) and Table 9A (EPCs for 

Deeper Soils for Other COCs).   

As summarized in Table 8A, the calculated EPC for only one other site COC was above 
Method 1 standards in shallow soils.  The calculated EPC for C11-C22 aromatics is above 

the S-1 standard of 1,000 mg/kg, and is attributed to the detection in soil boring B-43 (2-

4’), which could be considered a “hot spot” for petroleum contamination, as similar levels 

were not identified elsewhere on site and this boring location did not have elevated arsenic 

levels.   

As summarized in Table 9A, the calculated EPC for cadmium was above Method 1 

standards.  As shown, the high cadmium concentration of 102 mg/kg in sample B-35 (4-

5.5’), slightly above the S-2 standard of 100 mg/kg, is considered a “hot spot” for 
cadmium as similar levels were not identified elsewhere on site.  [Note: The arsenic 

concentration of 10,900 mg/kg in sample B-35 (4-5.5’) is also the highest arsenic level in 

deeper site soils.]   

5.8.2 EPCs in Groundwater 

EPCs for site groundwater are represented by the maximum concentration for each COC 
detected in each of the four current exposure points (i.e., each of the site monitoring 

wells).  As summarized earlier in Table 6, no individual concentration was detected above 

applicable Method 1, GW-3 standards.                 
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5.9 Characterization of Risk of Harm 

5.9.1 Risk of Harm to Human Health 

As detailed above, the calculated EPCs for site COCs (primarily arsenic) in both shallow 
and deep soils are above applicable Method 1 standards and/or above S-1 standards 

protective for unrestricted future use.  Therefore, a condition of No Significant Risk does 

not exist for human health at the site.       

5.9.2 Risk of Harm to Environment 

Due to concerns relative to potential impacts to “sediments” in the open drainage swale 
located off-site to the rear (east) of the 37 Proctor Street residential property that remain 

to be investigated, a condition of No Significant Risk of Harm to the environment cannot 

yet be concluded for the site.     

5.9.3 Risk of Harm to Public Welfare 

The assessment of risk of harm to public welfare for the site is evaluated by considering 
the presence of nuisance conditions (i.e., odors) resulting from the release, loss of active 

or passive property use(s), and any non-pecuniary effects not otherwise considered in the 

characterization of risk of harm, safety and the environment which may occur due to the 

degradation of public resources directly attributable to the release.  None of these 
conditions are applicable to the site release.  However, since EPCs for arsenic in site soils 

are above Method 3 UCLs, a condition of No Significant Risk of Harm to public welfare 

does not exist at the site.             

5.9.4 Risk of Harm to Safety 

An evaluation relative to the risk of harm to safety posed by current and foreseeable 

conditions at the disposal site has been made in accordance with 310 CMR 40.0960.  There 

are no dangerous structures, explosive vapors, uncontained hazardous materials or other 

unsafe conditions at the site.   
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Section 6    
Imminent Hazard Evaluation and Tier 

Classification 

6.1 Imminent Hazard Evaluation 
As reviewed herein, the detections of arsenic in the top 12 inches of soils above the 40 

mg/kg “threshold” level that could pose an Imminent Hazard to human health in 

accordance with 310 CMR 40.0321(2)(b) are present at the site.  Temporary chain-link 
fencing was installed around the park to address the potential IH condition and until such 

time that cleanup response actions have been completed.  The temporary chain-link 

fencing requires continued “maintenance and monitoring” under the IRA. 

Since the initial reporting of the arsenic release, the subsequent fencing of the property, 
and the subsequent soil data collection, it has been determined that an Imminent Hazard 

condition does exist as the Excess Lifetime Cancer Risk (ELCR) is greater than one-in-

100,000.  The Method 3 Risk Assessment Short Form for the evaluation of imminent 

hazard risk for a park visitor is attached in Appendix C for reference.                      

6.2 Tier Classification 
As stated in 310 CMR 40. 40.0520(2), the Tier I Criteria includes the following: 

(a)   there is evidence of groundwater contamination with oil and/or hazardous 

material at concentrations equal to or exceeding the applicable RCGW-1 Reportable 

Concentration set forth in 310 CMR 40.0360, and such groundwater is located 

within an Interim Wellhead Protection Area, Zone II, or within 500 feet of a Private 

Water Supply Well;  

(b)   an Imminent Hazard is present;  

(c)  one or more remedial actions are required as part of an Immediate Response 

Action pursuant to 310 CMR 40.0414(2); or 

(d)  one or more response actions are required as part of an Immediate Response 

Action to eliminate or mitigate a Critical Exposure Pathway pursuant to 310 CMR 

40.0414(3).  

As described herein, an Imminent Hazard exists at the site, and the IRA condition is still 

in effect.     

Therefore, site RTN 3-35355 is Tier I pursuant to 310 CMR 40.0530.   A copy of the Notice 

of Tier Classification Submittal is provided in Appendix H.  The notice will be published in 

The Salem News publication, and a copy of this notice is being provided to the Mayor of 

Salem and the Salem Health Department.   A copy of that notice is also provided in 

Appendix H.     
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Section 7    
Preliminary Review of Remedial 

Alternatives 

As indicated earlier, the assessment of the “potential” impacts from the release site were 

not completed at this time due to the concerns associated with the off-site drainage swale 
area and soil conditions within the adjacent public roads.  It is our opinion that the 

horizontal and vertical extent of site impacts on the subject 50 Proctor Street parcel have 

been adequately delineated within the property boundary. However, the potential does 

exist that elevated arsenic is present within the abutting public roads (Mansell Parkway 

and Proctor Street).  As also indicated earlier, MassDEP/EPA is planning to conduct cleanup 
of the arsenic impacts on the residential properties at 1, 3, and 5 Langdon Street 

immediately abutting the subject 50 Proctor Street parcel in the fall of 2019.  Based on 

our discussions with MassDEP/EPA, it is our understanding that that work may extend off 

those properties to create a “clean corridor” between the park parcel and those property 
boundaries.  Therefore, those cleanup findings may be useful for better understanding 

subject site cleanup implications in the future.      

In any event, at this juncture, a preliminary review of remedial action alternatives (RAAs) 

that may be implemented for addressing the contaminated soil issue on the 50 Proctor 

Street parcel is presented below.      

7.1 Remedial Action Alternatives (Preliminary) for 50 
Proctor Street Parcel 

In this initial screening, remedial technologies were reviewed to identify remedial action 

alternatives for further evaluation which are reasonably likely to be feasible for addressing 

the soil contamination at the site.  For the purposes of this initial screening, RAAs were 

considered reasonably likely to be feasible if; the technologies to be employed by the 
alternative are reasonably likely to achieve a future Permanent (or Temporary) Solution, 

and individuals with the expertise needed to effectively implement available solutions 

would be available.   

As reviewed above, calculated EPCs for shallow and subsurface soils are above Method 1 
standards and above Method 3 UCLs in some areas for arsenic (i.e., the primary 

contaminant of concern) across a significant portion of the subject 50 Proctor Street 

parcel.          

Due to the nature of the contaminants (i.e., inorganic compounds) and since the planned 

future use of the site is continued use as a park area, we have limited the consideration 

of RAAs for the site under this preliminary review to the following: 

• Soil excavation and off-site disposal 

• Soil excavation, stabilization, and off-site disposal 

• Placement of a cap or engineered barrier to prohibit contact with impacted soil, 

and implementation of a deed restriction on the property  
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In this section, each of the alternatives initially screened are evaluated for their potential 

feasibility at the site. 

• Soil Excavation for Off-Site Disposal:  This RAA would generally consist of the 

excavation of contaminated soils for off-site disposal.  This open and relatively flat 

park site is readily accessible for excavation equipment, and the depth of 

contaminated soil excavation (generally to six feet) is also readily accessible with 
excavation equipment.  Some dewatering would likely be warranted during 

contaminated soil excavation at “deeper” depths below the groundwater table.  

Further characterization of the generated soils would be required to determine 

whether the soils (if untreated) would need to be disposed as a hazardous waste. 

This RAA is considered a feasible remedial alternative for the site and, therefore is 

retained for future consideration.  

• Soil Excavation, Stabilization, and Off-Site Disposal:  The goal of soil 

stabilization is to immobilize oil or hazardous materials in soils so that the 

compounds of concern are not classified as a hazardous waste.  Soil stabilization 
would only be performed on soils selected to be removed from the property and is  

accomplished by mixing contaminated soils with a material such as Portland 

cement or proprietary additives that decrease leachability.  This technology has 

been utilized successfully for metals.  The stabilization process can be performed 
in-situ or ex-situ.  Once the stabilization process is complete, the stabilized soil can 

be removed from the property as a non-hazardous waste. 

This RAA is considered a feasible remedial alternative for the site and, therefore, 

is retained for future consideration. 

• Placement of Engineered Barrier (or Cap) and AUL:  This RAA would generally 

consist of installation of a capping system over the impacted areas to minimize 

access to the contaminated soils, and the implementation of an Activity Use 

Limitation (AUL).  The goal of this RAA would be to reduce site risk.  Due to EPC 
exceedances of Method 3 UCLs in site soils, an Engineered Barrier would be 

warranted in accordance with CMR 40.0996 if exceedances of Method 3 UCLs in 

site soils were to remain unless EPCs are reduced to below UCL levels.  If UCL soil 

excavation is performed, capping and an AUL would still be required.     

With the physical characteristics of the open, generally flat parcel and the planned 
continued of this property as a park, this RAA is considered a feasible remedial 

alternative for the site and, therefore, is retained for future consideration. 

7.2 Further Evaluation of RAAs (Preliminary) for 50 
Proctor Street Parcel 

Three RAAs (or combination thereof) are considered feasible and were selected for further 

evaluation based on their technical viability for reducing contamination and potential 

feasibility for implementation.   

In performing a detailed evaluation of remedial action alternatives for this release site, 

the following assumptions or items of interest are considered: 
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• Based on the approximate limits of arsenic contamination in site soils shown on 

Figures 8 and 9 and GIS measurements of these areas: 

o Arsenic >20 mg/kg (i.e., the Method 1, S-1 standard) in soils within the 0 

to 3-foot interval covers an approximate 51,000 square-foot area, and 

arsenic > 20 mg/kg in soils within the 3 to 6-foot interval covers an 

approximate 25,000 square-foot area.  Based on these measurements, 
approximately 8,500 cubic yards of soils are impacted by arsenic >20 

mg/kg.  

o Arsenic >500 mg/kg (i.e., the Method 3 UCL) in soils within the 0 to 3-foot 

interval covers an approximate 28,000 square-foot area, and arsenic > 500 
in soils within the 3 to 6-foot interval covers an approximate 5,000 square-

foot area.  Based on these measurements, approximately 3,700 cubic yards 

of soils are impacted by arsenic >500 mg/kg.  Therefore, over 40% of the 

arsenic-impacted soils have arsenic levels above the Method 3 UCL value of 

500 mg/kg.       

• Disposal characterization analysis of the impacted soils has not been completed to 

date.  Due to the very high concentrations of arsenic, at least some portion of the 

soils could be characterized as hazardous wastes during toxicity characteristic 

leaching procedure (TCLP) analysis (i.e., TCLP arsenic levels could be detected 
above the hazardous waste threshold limit of 5 milligrams per liter) once the soils 

are generated.  The cost implications for disposal are significant in that soils 

requiring disposal as hazardous wastes verses non-hazardous waste can be up to 

(or greater than) three times greater in costs.  Therefore, we recommend an 
“upfront” disposal characterization program be conducted as further discussed 

below.  [Note: The findings from MassDEP/EPA’s off-site cleanup on the abutting 

residential properties off Langdon Street in the fall of 2019 may also be useful for 

better understanding subject site cleanup implications (specifically disposal 

characterization/TCLP analysis) in the future.]      

• Backfill materials will be required to replace the volume of contaminated soils 

removed, if excavation and off-site disposal occurs.    

It should also be noted that a significant portion of the culverted storm drain system that 

crosses the 50 Proctor Street parcel is located within the area where elevated arsenic 
levels (including above Method 3 UCLs) are present in soils.  Therefore, either one or more 

of the following would need to be implemented as part of (or before) future remedial 

activities on the 50 Proctor Street parcel: 

• Measures would need to be taken to preserve the storm drain system during the 
contaminated soil excavation activities.  For areas where contamination is present 

below the depth of this line, additional precautions will be warranted to structurally 

support and preserve this line.    

• The storm drain system would be removed and replaced as part site cleanup, or a 
“new” storm drain system would be installed at the site in an alternative area (e.g., 

along the southern perimeter of this park parcel or along Mansell Parkway).   

Lastly, it should also be mentioned that the current basketball court area will be 

demolished by the remedial activities that are warranted under any of the three 

alternatives being reviewed. 
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• Soil Excavation for Off-Site Disposal:  In order to clean up the site to 

“background” and subsequently close out the site release with a Permanent 
Solution without an AUL (and using a Method 1 Risk Characterization), 

approximately 8,500 cubic yards of impacted soils would need to be excavated, 

with the area backfilled after completion.    

Although it is unknown what volume of the soils would be characterized as 
hazardous waste (if any) at this time, it is still presumed that the costs to 

remediate this volume of soil under this remedial option is likely infeasible.      

• Soil Excavation, Stabilization, and Off-Site Disposal:   Under this option, 

some or all of the soils would be stabilized before off-site disposal.  Unless only a 
small portion of the soils are characterized as hazardous waste, it is very likely 

that the remedial costs under this option would be lower because the on-site 

stabilization costs per cubic yard are typically lower than direct disposal as 

hazardous waste through economy of scale.  If a significant (or all) of the soils 

are scheduled to be stabilized, the selected remedial contractor may perform an 
upfront bench-scale soil stabilization program to better understand the materials 

and ratio volumes needed before full-scale site remediation occurs.      

• Placement of Engineered Barrier (or Cap) and AUL:  The purpose of a barrier 

is to help demarcate the soil contamination and, more importantly, to prevent 
direct contact with that contamination.  In general, a barrier could either be 

constructed of soil, concrete, or pavement.  The requirements of an engineered 

barrier system are specified in 310 CMR 40.0996(5).  An engineered barrier 

cannot include existing cover-type features (e.g., the basketball court) unless it 

was designed to serve as an engineered barrier.          

For the purpose of this preliminary evaluation, it is assumed that approximately 

40,000 square feet of area would be covered (after some consolidation efforts are 

conducted along the perimeters of the impacted area) to meet site release closure 

requirements.    

It is very likely that the remedial costs for this option would be less than the other 

two RAAs.  However, in accordance with 310 CMR 40.0996(5)(a)(7), the 

engineered barrier also shall: 

be appropriately monitored and maintained to ensure the long-term integrity and 

performance in accordance with a monitoring and maintenance plan that shall be 

submitted to the Department and shall document that one or more financial assurance 

mechanism(s), detailed in 310 CMR 30.906:  Financial Assurance for Post-closure Care, 
have been established and adequately provide for ongoing future monitoring, 

maintenance and any necessary replacement of the barrier.   

Therefore, the long-term costs for proper monitoring and maintenance of the 
engineered barrier would need to be also factored into the final selection of the 

remedial plan.  If removal of a portion of impacted soils was performed to achieve 

an EPC less than applicable Method 3 UCLs, a direct contact barrier or cap would 

still be required, along with an AUL.  In this instance, the requirements of an 

Engineered Barrier are eliminated, including the financial assurance requirement.   
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7.3 Preliminary Remedial Evaluation Conclusions  
Based on the preceding “preliminary” evaluation of RAAs, either targeted soil removal 

program (with soil stabilization) and/or an engineered barrier or cap (with deed restriction 
placed on the property) will likely be an effective and/or cost-efficient means to remediate 

impacts on the 50 Proctor Street parcel in order to achieve a condition of No Significant 

Risk in the future.  Further review and assessment are warranted to complete a Phase III 

remedial evaluation, as described herein.       
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Section 8    
Conclusions 

On behalf of the City of Salem, Tighe & Bond has prepared this Phase I - Tier Classification 
and IRA Status Report for the Gallows Hill Park site located at 50 Proctor Street in Salem, 

Massachusetts.  This submittal also meets the requirements for an Interim Phase 

Comprehensive Site Assessment (CSA) per the MCP.     

On December 19, 2018, MassDEP issued RTN 3-35355 to the site for a condition that could 
pose an IH to human health in accordance with MCP.  Under an IRA Plan, further mitigation 

measures were completed to address the IH condition, and further assessment was also 

completed to delineate the site release.  Our findings indicate that the IH condition still 

exists and requires further maintenance and monitoring, and that cleanup response 

actions are warranted to achieve a future Permanent (or Temporary) Solution at the site.   

8.1 Conceptual Phase II Scope of Work 
At this time, additional investigations are being planned for the off-site drainage swale 

area to the rear of the 37 Proctor Street property, which is tentatively scheduled to include 

the collection of sediment samples for laboratory analysis of arsenic.  Further development 

of this sampling plan for review by MassDEP/EPA before this sampling event occurs 
(tentatively scheduled for the fall of 2019) is also planned.  Future sampling within the 

adjacent public ways are also being considered.  

In addition, since the “upfront” determination whether or not site soils may be classified 

as a hazardous waste (once generated) will assist in better understanding the potential 
cost implications for the remedial alternatives available for the site in the future, the City 

may collect additional soil samples for TCLP analysis for the primary RCRA 8 metal of 

concern for the site (i.e., arsenic).  These results will further assist in the future completion 

of a Phase III Identification, Evaluation and Selection of Comprehensive Remedial Action 

Alternatives for the site release, per the MCP.   

8.2 Public Notification 
In accordance with the Public Notification Procedures of the Massachusetts Contingency 

Plan, 310 CMR 40.1403, a public notification letter has been sent to the Mayor of Salem 

and the Salem Health Department regarding this submittal.  A copy of the public 

notification letter is included in Appendix H.   
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Section 9    
Limitations 

1. This report has been prepared on behalf of and for the exclusive use of the Client 
(City of Salem) and is subject to and issued in accordance with the Agreement and 

the provisions thereof.  Documents provided on this project shall not, in whole or 

in part, be disseminated or conveyed to any other party, nor used by any other 

party without the prior written consent of Tighe & Bond. Reuse of documents by 
Client or others without Tighe & Bond’s written permission and mutual agreement 

shall be at the user's sole risk, without liability on Tighe & Bond’s part and Client 

agrees to indemnify and hold Tighe & Bond harmless from all claims, damages, 

and expenses, including attorney's fees, arising out of such unauthorized use or 

reuse. 

2. Tighe & Bond acknowledges and agrees that, subject to the Limitations set forth 

herein and prior written approval by Tighe & Bond, this report may be provided to 

specific financial institutions, attorneys, title insurers, lessees and/or governmental 

agencies identified by Client at or about the time of issuance of the report in 
connection with the conveyance, mortgaging, leasing, or similar transaction 

involving the real property which is the subject matter of a report and any work 

product.  Use of this report for any purpose by any persons, firm, entity, or 

governmental agency shall be deemed acceptance of the restrictions and conditions 
contained therein, these Limitations and the provisions of Tighe & Bond’s 

Agreement with Client.  No warranty, express or implied, is made by way of Tighe 

& Bond’s performance of services or providing an environmental site assessment, 

including but not limited to any warranty with the contents of a report or with any 

and all work product. 

3. Tighe & Bond performed the subsurface investigation in accordance with our 

Agreement (including any stated scope and schedule limitations) and used the 

degree of care and skill ordinarily exercised under similar circumstances by 
members of the profession practicing in the same or similar locality.  The objective 

of a subsurface investigation is to evaluate the presence or absence of 

contamination. Where access was denied or conditions obscured, Tighe & Bond 

provides no opinion or report on such areas. The subsurface investigation may not 

identify all contaminated media as our scope may be limited to certain locations 
within a site or due to geologic variability, contamination variability, seasonal 

conditions, obstructions such as buildings, utilities, or other site features and/or 

other unknown conditions.  Tighe & Bond performed the subsurface investigation 

using reasonable methods to access and identify the presence of contaminated 
media.  Therefore, additional contaminated media may be present at the site and 

may be discovered during development and site work, so an appropriate cost 

contingency should be carried by the Client based on their risk tolerance. Tighe & 

Bond also makes no opinion or report of contamination that may have migrated off 

site unless off-site investigations are specifically including in the scope of services. 

4. Findings, observations, and conclusions presented in this report, including but not 

limited to the extent of any subsurface explorations or other tests performed by 

Tighe & Bond, are limited by the scope of services outlined in the Agreement, which 

may establish schedule and/or budgetary constraints for an environmental 
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assessment or phase thereof. Furthermore, while it is anticipated that each 

assessment will be performed in accordance with generally accepted professional 
practices and applicable standards (such as ASTM, etc.) and applicable state and 

Federal regulations, as may be further described in the report and/or the 

Agreement, Tighe & Bond does not assume responsibility for the impacts of any 

changes in environmental standards, practices, or regulations subsequent to 

performance of its services. 

5. In preparing this report, Tighe & Bond, Inc. may have relied on certain information 

provided by governmental agencies or personnel as well as information and/or 

representations provided by other persons, firms, or entities, and on information 
in the files of governmental agencies made available to Tighe & Bond at the time 

of the site assessment.  To the extent that such information, representations, or 

files may be inaccurate, missing, incomplete or not provided to Tighe & Bond, Tighe 

& Bond is not responsible.  Although there may be some degree of overlap in the 

information provided by these various sources, Tighe & Bond does not assume 
responsibility for independently verifying the accuracy, authenticity, or 

completeness of any and all information reviewed by or received from others during 

the course of the site assessment. 

6. The assessment presented is based solely upon information obtained or received 
prior to issuance of the report.  If additional environmental or other relevant 

information is developed at a later date, Client agrees to bring such information to 

the attention of Tighe & Bond promptly.  Upon evaluation of such information, 

Tighe & Bond reserves the right to recommend modification of this report and its 
conclusions. In addition, dense forested areas on the site created some visual and 

access limitations during the site reconnaissance.  

7. Emerging contaminants, including per- and poly-fluorinated alkyl substances 

(PFAS),  are hazardous materials or mixtures (including naturally occurring or 
manmade chemical, microbial, or radiological substances) that are characterized 

by having a perceived or real threat to human health, public safety, or the 

environment for which there are no published health standards or guidelines and 

there is insufficient or limited available toxicological information or toxicity 

information that is evolving or being re-evaluated; or there is not significant new 
source, pathway, or detection limit information. The state of these compounds is 

constantly being updated and therefore, Tighe & Bond cannot be held liable for not 

including these compounds in the list of analytes that are analyzed when our 

services are performed. Unless otherwise specified, Tighe & Bond will only analyze 
for compounds ordinarily included under similar circumstances by members of the 

profession practicing in the same or similar locality. Tighe & Bond will not be liable 

for not including these or any other compounds in the list of target analytes if 

information regarding their use is not made available by current or former 
operators/owners at the facility being evaluated. We will also not be liable for not 

analyzing for the presence of an emerging contaminant, even if that compound is 

detected at a later date. 

8. Tighe & Bond makes no guarantee or warranty that this report (if provided to a 

regulatory agency) will pass a regulatory audit/review. The Licensed Site 
Professional (LSP), Licensed Environmental Professional (LEP), Professional 

Geologist (PG), Professional Engineer (PE) or other relevant professional licensure 
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and the applicable regulatory reviewing agency may have differences of opinion on 

aspects of (and approaches to) the assessment, remediation, risk evaluation or 
closure and the regulatory agency may request additional information, sampling 

data, analysis and/or remediation.  Such differences of opinion will not be 

interpreted to imply that Tighe & Bond’s services were not performed competently 

and in accordance with the standard of care.  If additional investigations, response 
action evaluations, or discussions are needed following a regulatory audit/review, 

Tighe & Bond can provide these services under a separate Agreement. 

9. If an Opinion of Probable Construction Costs (OPCC) is provided, Tighe & Bond has 

no control over the cost or availability of labor, equipment or materials, or over 
market conditions or the contractor's method of pricing, and that the opinion of 

probable costs is made on the basis of Tighe & Bond’s professional judgment and 

experience is based on currently available information.  Tighe & Bond makes no 

guarantee nor warranty, expressed or implied, that the actual costs of the 

construction work will not vary from the OPCC.  

J:\S\S1758 Salem MA On Call Engineering\Gallows Hill Park_due diligence\Report\MCP Phase I-III Report\MCP 

Report_Gallows Hill Park_final.docx 
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TABLE 1 - Summary of Soil Results from Earlier Site Investigations 

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

 Parcel Location: 

Boring No. B-1 B-2 B-3 B-4 B-5 B-8 B-9 B-10 B-11 B-12 B-13

Sample Depth 0.5-2' 0.5-2' 0.5-2' 0.5-2' 0.5-2' 0.5-2' 3-5' 0-1' 0-1' 0-1' 0-1' 0-1' 0-1'

RCS-1 S-1/GW-2 S-1/GW-3 S-2/GW-2 S-2/GW-3 S-3/GW-2 S-3/GW-3 UCLs Sample Date: 11/05/18 11/05/18 11/05/18 11/05/18 11/05/18 11/05/18 11/05/18 12/10/18 12/10/18 12/10/18 12/10/18 12/10/18 12/10/18

EPH carbon ranges

C9-C18 Aliphatics 1,000 1,000 1,000 3,000 3,000 5,000 5,000 20,000 - ND (18.5) ND (17.6) ND (16.7) - ND (17.4) - - - - - - -

C11-C22 Aromatics 1,000 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - 18.7 ND (17.6) ND (16.7) - ND (17.4) - - - - - - -

C19-C36 Aliphatics 3,000 3,000 3,000 5,000 5,000 5,000 5,000 20,000 - ND (18.5) ND (17.6) 18.3 - ND (17.4) - - - - - - -

Target PAHs

Acenaphthene 4 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - ND (0.49) ND (0.47) ND (0.45) - ND (0.46) - - - - - - -

Acenaphthylene 1 600 10 600 10 600 10 10,000 - ND (0.25) ND (0.24) ND (0.22) - ND (0.23) - - - - - - -

Anthracene 1,000 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - ND (0.49) ND (0.47) ND (0.45) - ND (0.46) - - - - - - -

Benz(a)anthracene 7 7 7 40 40 300 300 3,000 - ND (0.49) ND (0.47) ND (0.45) - ND (0.46) - - - - - - -

Benzo(a)pyrene 2 2 2 7 7 30 30 300 - ND (0.49) ND (0.47) ND (0.45) - ND (0.46) - - - - - - -

Benzo(b)fluoranthene 7 7 7 40 40 300 300 3,000 - ND (0.49) ND (0.47) ND (0.45) - ND (0.46) - - - - - - -

Benzo(g,h,i)perylene 1,000 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - ND (0.49) ND (0.47) ND (0.45) - ND (0.46) - - - - - - -

Benzo(k)fluoranthene 70 70 70 400 400 3,000 3,000 10,000 - ND (0.49) ND (0.47) ND (0.45) - ND (0.46) - - - - - - -

Chrysene 70 70 70 400 400 3,000 3,000 10,000 - ND (0.49) ND (0.47) ND (0.45) - ND (0.46) - - - - - - -

Dibenz(a,h)anthracene 0.7 0.7 0.7 4 4 30 30 300 - ND (0.25) ND (0.24) ND (0.22) - ND (0.23) - - - - - - -

Fluoranthene 1,000 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - ND (0.49) ND (0.47) ND (0.45) - ND (0.46) - - - - - - -

Fluorene 1,000 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - ND (0.49) ND (0.47) ND (0.45) - ND (0.46) - - - - - - -

Indeno(1,2,3-cd)pyrene 7 7 7 40 40 300 300 3,000 - ND (0.49) ND (0.47) ND (0.45) - ND (0.46) - - - - - - -

2-Methylnaphthalene 0.7 80 300 80 500 80 500 5,000 - ND (0.25) ND (0.24) ND (0.22) - ND (0.23) - - - - - - -

Naphthalene 4 20 500 20 1,000 20 3,000 10,000 - ND (0.49) ND (0.47) ND (0.45) - ND (0.46) - - - - - - -

Phenanthrene 10 500 500 1,000 1,000 3,000 3,000 10,000 - ND (0.49) ND (0.47) ND (0.45) - ND (0.46) - - - - - - -

Pyrene 1,000 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - ND (0.49) ND (0.47) ND (0.45) - ND (0.46) - - - - - - -

Metals

Arsenic 20 20 20 20 20 50 50 500 6.46 - 14.4 4.81 5.43 3.92 5.65 4.93 5.22 ND (3.54) 9.77 2.92 ND (2.21)

Barium 1,000 1,000 1,000 3,000 3,000 5,000 5,000 10,000 40.4 - 48 32.2 33.1 45.5 15.9 - - - - - -

Cadmium 70 70 70 100 100 100 100 1,000 ND (0.47) - ND (0.52) ND (1.06) ND (0.57) ND (0.56) ND (0.38) - - - - - -

Chromium (total) 100 100 100 200 200 200 200 2,000 16.8 - 37.9 25.5 18 11.9 9.11 - - - - - -

Lead 200 200 200 600 600 600 600 6,000 76 - 50 29.6 37.9 10.9 5.96 - - - - - -

Mercury 20 20 20 30 30 30 30 300 0.195 - 0.313 0.116 0.067 0.067 ND (0.28) - - - - - -

Selenium 400 400 400 700 700 700 700 7,000 ND (4.74) - ND (5.24) ND (5.29) ND (5.72) ND (5.63) ND (3.81) - - - - - -

Silver 100 100 100 200 200 200 200 2,000 ND (0.47) - ND (0.52) ND (1.06) ND (0.57) ND (0.56) ND (0.76) - - - - - -

PCBs

All PCB Arochlors 1 1 1 2 2 4 4 100 ND (0.07) - - - ND (0.06) - - - - - - - -

VOCs

All Analytes CS CS CS CS CS CS CS CS - - ND - - - - - - - - - -

Pesticides(1)

4,4´-DDE 6 6 6 30 30 60 60 600 - ND (0.0030) - 0.0040 - - - - - - - - -

4,4´-DDT 6 6 6 30 30 60 60 600 - ND (0.0030) - 0.0048 - - - - - - - - -

Hexachlorobenzene 0.7 0.7 0.7 0.8 0.8 0.8 0.8 8 - ND (0.0030) - 0.0042 - - - - - - - - -

NOTES:

* 53 Hanson Street park parcel was subsequently determined to be subject of separate RTN 3-35669, as further reviewed in this report.    

(1) Only analytes detected above laboratory reporting limits in one or more samples are included in the table.  

(2)

(3)

Bold boxed values indicates exceedance of MCP Reportable Concentrations (RCS-1) and/or Method 1 Standards.

Represents values above MCP Method 3 UCLs 

ND indicates that the analyte was not detected above laboratory reporting limits.  

- indicates sample not analyzed for respective analyte.

B-6

53 Hanson Street Parcel* R.O.W. Parcel

Hand boring B-17 on the 50 Proctor Street parcel during the "pre-IRA investigations" has the same ID as the subsequent boring B-17 advanced on the 53 Hanson Street 

parcel during the IRA investigations, as further reviewed in this report.  

Analyses

MCP - Method 1 StandardsMCP

Since only trace to non-detect levels of hexavalent chromium were subsequently detected in site soils, it is assumed that the majority (if not all) of this total chromium 

concentration is trivalent chromium.  Therefore, this level is not considered to be above Method 1 standards, as further reviewed in this report.  

Method 3
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TABLE 1 - Summary of Soil Results from Earlier Site Investigations 

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

 Parcel Location: 

Boring No.

Sample Depth

RCS-1 S-1/GW-2 S-1/GW-3 S-2/GW-2 S-2/GW-3 S-3/GW-2 S-3/GW-3 UCLs Sample Date:

EPH carbon ranges

C9-C18 Aliphatics 1,000 1,000 1,000 3,000 3,000 5,000 5,000 20,000

C11-C22 Aromatics 1,000 1,000 1,000 3,000 3,000 5,000 5,000 10,000

C19-C36 Aliphatics 3,000 3,000 3,000 5,000 5,000 5,000 5,000 20,000

Target PAHs

Acenaphthene 4 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Acenaphthylene 1 600 10 600 10 600 10 10,000

Anthracene 1,000 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Benz(a)anthracene 7 7 7 40 40 300 300 3,000

Benzo(a)pyrene 2 2 2 7 7 30 30 300

Benzo(b)fluoranthene 7 7 7 40 40 300 300 3,000

Benzo(g,h,i)perylene 1,000 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Benzo(k)fluoranthene 70 70 70 400 400 3,000 3,000 10,000

Chrysene 70 70 70 400 400 3,000 3,000 10,000

Dibenz(a,h)anthracene 0.7 0.7 0.7 4 4 30 30 300

Fluoranthene 1,000 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Fluorene 1,000 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Indeno(1,2,3-cd)pyrene 7 7 7 40 40 300 300 3,000

2-Methylnaphthalene 0.7 80 300 80 500 80 500 5,000

Naphthalene 4 20 500 20 1,000 20 3,000 10,000

Phenanthrene 10 500 500 1,000 1,000 3,000 3,000 10,000

Pyrene 1,000 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Metals

Arsenic 20 20 20 20 20 50 50 500

Barium 1,000 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Cadmium 70 70 70 100 100 100 100 1,000

Chromium (total) 100 100 100 200 200 200 200 2,000

Lead 200 200 200 600 600 600 600 6,000

Mercury 20 20 20 30 30 30 30 300

Selenium 400 400 400 700 700 700 700 7,000

Silver 100 100 100 200 200 200 200 2,000

PCBs

All PCB Arochlors 1 1 1 2 2 4 4 100

VOCs

All Analytes CS CS CS CS CS CS CS CS

Pesticides(1)

4,4´-DDE 6 6 6 30 30 60 60 600

4,4´-DDT 6 6 6 30 30 60 60 600

Hexachlorobenzene 0.7 0.7 0.7 0.8 0.8 0.8 0.8 8

NOTES:

* 53 Hanson Street park parcel was subsequently determined to be subject of separate RTN 3-35669, as further reviewed in this report.    

(1) Only analytes detected above laboratory reporting limits in one or more samples are included in the table.  

(2)

(3)

Bold boxed values indicates exceedance of MCP Reportable Concentrations (RCS-1) and/or Method 1 Standards.

Represents values above MCP Method 3 UCLs 

ND indicates that the analyte was not detected above laboratory reporting limits.  

- indicates sample not analyzed for respective analyte.

Hand boring B-17 on the 50 Proctor Street parcel during the "pre-IRA investigations" has the same ID as the subsequent boring B-17 advanced on the 53 Hanson Street 

parcel during the IRA investigations, as further reviewed in this report.  

Analyses

MCP - Method 1 StandardsMCP

Since only trace to non-detect levels of hexavalent chromium were subsequently detected in site soils, it is assumed that the majority (if not all) of this total chromium 

concentration is trivalent chromium.  Therefore, this level is not considered to be above Method 1 standards, as further reviewed in this report.  

Method 3 B-7 B-14

0.5-2' 0-1' 0-1' 1-2' 0-1' 1-2' 0-1' 1-2'

11/05/18 12/10/18 12/10/18 12/10/18 12/10/18 12/10/18 12/10/18 12/10/18

ND (18.2) - - - - - - -

ND (18.2) - - - - - - -

ND (18.2) - - - - - - -

ND (0.49) - - - - - - -

ND (0.24) - - - - - - -

ND (0.49) - - - - - - -

ND (0.49) - - - - - - -

ND (0.49) - - - - - - -

ND (0.49) - - - - - - -

ND (0.49) - - - - - - -

ND (0.49) - - - - - - -

ND (0.49) - - - - - - -

ND (0.24) - - - - - - -

ND (0.49) - - - - - - -

ND (0.49) - - - - - - -

ND (0.49) - - - - - - -

ND (0.24) - - - - - - -

ND (0.49) - - - - - - -

ND (0.49) - - - - - - -

ND (0.49) - - - - - - -

36 19.5 348 333 221 169 633 504

34.5 - - - - - - -

0.67 - - - - - - -

18.9 - 332(3) - 82.4 - 227(3) -

83.6 - 106 - 86 - 126 -

0.117 - - - - - - -

ND (4.34) - - - - - - -

ND (0.43) - - - - - - -

- - - - - - - -

ND - - - - - - -

- - - - - - - -

- - - - - - - -

- - - - - - - -

50 Proctor Street Parcel

B-15 B-16 B-17(2)
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TABLE 2 - Summary of Phase II Soil Borings

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

Boring ID
Total Depth in 

feet

Sample Depth 

/Analysis
General Overview of Boring Findings

(2) 

(0-2') / As

(2-4') / As

(0-2') / As + Cr (total)

(2-4') / As

(0-2') / As

(2-4') / As

(0-2') / As

(2-4') / As

(0-2') / As

(2-4') / As

(0-2') / As

(2-4') / As

(4-5.5') / MCP metals

(0-2') / As

(2-4') / As

(0-2') / As

(2-4') / As

(0-2') / As

(2-4') / As

(0-2') / As

(0-2') / As

(0-2') / As

-

(0-2') / As

(0-2') / As

(0-2') / As

(0-2') / As

Apparent fill soils (with trace to some brick pieces) to 4 feet BSG, followed 

by native sand to silty-sand and little gravel to EOB.  Wet soils/GW table at 8 

feet BSG.  

(see Well Log for reference)

Apparent fill soils to 3 feet BSG, followed by native sand to silty-sand and 

little gravel to EOB. Wet soils/GW table at 4 feet BSG.

Apparent fill soils to 4 feet BSG (with trace amounts of coal and brick), 

followed by native sand to silty-sand and little gravel to EOB.  Wet soils/GW 

table at 4 feet BSG.

Apparent native soils to 8 feet BSG, with playground area mulch followed by 

sand to silty-sand and little gravel to EOB.  Wet soils/GW table at 6 feet 

BSG.  

Apparent native soils to 8 feet BSG, with playground area mulch followed  by 

sand to silty-sand and little gravel to EOB.  Wet soils/GW table at 6 feet 

BSG.  

Apparent native soils to 8 feet BSG, with playground area mulch followed  by 

sand to silty-sand and little gravel to EOB.  Wet soils/GW table at 6 feet 

BSG.  

Apparent native soils to 8 feet BSG, with playground area mulch followed  by 

sand to silty-sand and little gravel to EOB.  Wet soils/GW table at 6 feet 

BSG.  

Apparent native soils to 8 feet BSG, with sand to silty-sand and little gravel 

to EOB.  Wet soils/GW table at 6 feet BSG.

Apparent fill soils (with trace to some brick pieces) to 4 feet BSG, followed 

by native sand to silty-sand and little gravel to EOB.  Wet soils/GW table at 8 

feet BSG.  

Apparent native soils to 8 feet BSG, with sand to silty-sand and little gravel 

to EOB.  Wet soils/GW table at 5 feet BSG.  

Due to refusal at shallow depths, boring was moved and re-advanced at B-

19A - see below.   

Apparent native soils to 8 feet BSG, with sand to silty-sand and little gravel 

to EOB.  Wet soils/GW table at 7 feet BSG.  

Apparent native soils to 8 feet BSG, with sand to silty-sand and little gravel 

to EOB.  Wet soils/GW table at 5 feet BSG.  

Apparent native soils to 8 feet BSG, with sand to silty-sand and little gravel 

to EOB.  Wet soils/GW table at 4 feet BSG.  

Apparent native soils to 7 feet BSG (boring refusal), with sand to silty-sand 

and little gravel to EOB.  Wet soils/GW table at 5 feet BSG.

8'

8'

B-28

B-25

B-26

B-27

B-29

B-30

B-31/ MW-2

B-17
(1)

B-19

B-20

B-21

B-22

B-24

B-28A / MW-1

B-23

8'

3' (refusal)

8'

8'

8'

8'

7' (refusal)

8'

8'

8'

8'

8' (refusal)

8' (0-2') / MCP metals
Apparent native soils to 8 feet BSG, with sand to silty-sand and little gravel 

to EOB.  Wet soils/GW table at 4 feet BSG.  

B-19A 3' (refusal) (0-2') / As
Boring refusal occurred again at 3 feet BSG. Apparent native soils sand, 

gravel and silt to 3 feet BSG.

B-18

14' (refusal) (see Well Log for reference)

B-32

B-33

8'

14' (refusal)

53 Hanson Street Parcel*

R.O.W. Parcel

Subject 50 Proctor Street Parcel
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Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

Boring ID
Total Depth in 

feet

Sample Depth 

/Analysis
General Overview of Boring Findings

(2) 

53 Hanson Street Parcel*

(0-2') / As

(2-4') / As

(4-5.5') / EPH, MCP metals

(0-2') / As

(2-4') / As

(0-2') / As

(2-4') / As

(4-8') / As, EPH, VOCs, 

PCBs

B-39 (0-2') / As

(2-4') / As

B-40

(0-2') / As + Cr (total), 

PCBs

(2-4') / As, Cyanide

(0-2') / As

(2-4') / MCP metals, EPH

(4-8') / As

(0-2') / As

(2-4') / As

(0-2') / As

(2-4') / As, Cyanide

(4-8') / As

(0-2') / As

(2-4') / As

(0-1') / As

(0-2') / As

(0-1') / MCP metals

(0-2') / As

(0-1') / As

(0-2') / As

NOTES:

* 53 Hanson Street park parcel was subsequently determined to be subject of separate RTN 3-35669, as further reviewed in this report.    

(0-2') / As

(0-2') / As

(0-2') / As

(0-2') / As + Cr (total)
Little to no evidence of anthropogenic fill to 16 feet BSG, with sand to silty-

sand and little gravel to EOB.  Wet soils/GW table at 8 feet BSG. 

Apparent fill soils with sand, silt and gravel (with trace to little brick and ash) 

to 2 feet BSG.

Apparent fill soils with sand, silt and gravel (with trace to little brick and ash) 

to 2 feet BSG.

Apparent fill soils to 5 feet BSG (with trace to little ash, brick and coal 

pieces), followed by native sand to silty-sand and little gravel to EOB. Wet 

soils/GW table at 4 feet BSG.

Apparent fill soils to 4 feet BSG (with little ash), followed by native soil 

consisting mostly of peat to EOB. Wet soils/GW table at 5 feet BSG.

Apparent native soil to 8 feet BSG, with sand to silty-sand and little gravel to 

EOB. Wet soils/GW table at 6 feet BSG.

Apparent fill soils to 4 feet BSG (with little to some ash, and trace brick and 

coal pieces), followed by native sand to silty-sand and little gravel to EOB. 

Wet soils/GW table at 6 feet BSG.

Apparent fill soils to 4 feet BSG (with trace ash and brick pieces), followed 

by native sand to silty-sand and little gravel to EOB. Wet soils/GW table at 5 

feet BSG.

(see Well Log for reference)

Apparent native soils to 8 feet BSG, with sand to silty-sand and little gravel 

to EOB  Wet soils/GW table at 4 feet BSG. 

Apparent fill soils to 6 feet BSG (with trace to mostly ash, brick and coal 

pieces), followed by native sand to silty-sand and little gravel to EOB. Wet 

soils/GW table at 4 feet BSG.

8'

8'

8'

8'

15.5' (refusal)

16'

8'

8'

B-34

8'

B-35

B-38

B-41/ MW-3

B-37

B-42

B-43 8'

Apparent fill soils to 4 feet BSG (with trace to mostly ash and brick pieces 

with trace amounts of coal pieces), followed by native sand to silty-sand and 

little gravel to EOB. Wet soils/GW table at 6 feet BSG, with some petroleum 

odor.  

B-36

B-44 13' (refusal)

Apparent fill soils (with trace to some brick pieces) to 8 feet BSG, followed 

by native sand to silty-sand and little gravel to EOB.  Wet soils/GW table at 8 

feet BSG.  

B-45/ MW-4 16' (see Well Log for reference)

B-50

2'

2'

B-46 8'

Apparent fill soils (with some ash and trace to little coal and brick pieces) to 

4 feet BSG, followed by native sand to silty-sand and little gravel to EOB.  

Wet soils/GW table at 6 feet BSG.  

B-47 8' (0-2') / As
Apparent native soils to 8 feet BSG, with sand, silt/clay and little gravel to 

EOB.  Wet soils/GW table at 6 feet BSG. 

(2) 
This is a general overview of the soil boring findings - further details on site stratigraphy encountered during drilling is provided in the monitoring 

well logs provided in Appendix E.  All referenced depths are considered approximate.

(1) 
Boring B-17 advanced on the 53 Hanson Street parcel during the IRA investigations was inadvertently named with same ID as the earlier (i.e., "pre-

IRA investigations") hand boring B-17 on the 50 Proctor Street parcel, as further reviewed in this report. 

EOB indicates end of boring; GW indicates groundwater table; BSG indicates below surface grade.

B-48 2' Apparent fill soil to 2 feet BSG, with sand, silt and gravel.

B-49
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TABLE 3 - Summary of Groundwater Elevations

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

Depth to Water(2) Calculated Elevation 

MW-1 100.47 1.85 98.62

MW-2 100.40 3.90 96.5

MW-3 100.05 1.55 98.5

MW-4 100.34 4.20 96.14

Notes:
(1)

 Arbitrary baseline elevation of 100' was used for the site, located at the center of the manhole cover for the storm drain system to immediate east/southeast of well MW-1.  
(2) 

Depth to groundwater table (and survyed elevation) was measured from top of PVC.   

Well ID
Well 

Elevation
(1)

3/14/2019Gauging 

Date: 



TABLE 4 - Summary of Test Pit Soil Results 

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

 Test Pit:

Sample Depth: 0-2' 3-5' 5' 6.5' 0-2' 5' 6.5' 0-2' 2-5.5' 5.5-6' 0-2' 4-5.5' 0-2' 3-5' 5-6' 0-2' 2-5' 0-2' 2-5' 5-5.5'

S-1/GW-2 S-1/GW-3 S-2/GW-2 S-2/GW-3 S-3/GW-2 S-3/GW-3 UCLs Sample Date: 01/28/19 01/28/19 01/28/19 01/28/19 01/28/19 01/28/19 01/28/19 02/11/19 02/11/19 02/11/19 02/11/19 02/11/19 02/11/19 02/11/19 02/11/19 02/11/19 02/11/19 02/12/19 02/12/19 02/12/19

EPH carbon ranges

C9-C18 Aliphatics 1,000 1,000 3,000 3,000 5,000 5,000 20,000 - ND (21.5) - - - - - - ND (63.2) - - - - - - - ND (19.7) - ND (18.2) -

C11-C22 Aromatics 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - ND (21.5) - - - - - - 145 - - - - - - - 83.1 - ND (18.2) -

C19-C36 Aliphatics 3,000 3,000 5,000 5,000 5,000 5,000 20,000 - 78.5 - - - - - - 150 - - - - - - - 20.2 - ND (18.2) -

Target PAHs

Acenaphthene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - ND (0.57) - - - - - - ND (1.69) - - - - - - - 0.99 - ND (0.49) -

Acenaphthylene 600 10 600 10 600 10 10,000 - ND (0.29) - - - - - - ND (0.84) - - - - - - - ND (0.26) - ND (0.24) -

Anthracene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - ND (0.57) - - - - - - ND (1.69) - - - - - - - 1.82 - ND (0.49) -

Benz(a)anthracene 7 7 40 40 300 300 3,000 - 1.6 - - - - - - ND (1.69) - - - - - - - 3.15 - ND (0.49) -

Benzo(a)pyrene 2 2 7 7 30 30 300 - 1.57 - - - - - - ND (1.69) - - - - - - - 2.97 - ND (0.49) -

Benzo(b)fluoranthene 7 7 40 40 300 300 3,000 - 1.76 - - - - - - ND (1.69) - - - - - - - 3.23 - ND (0.49) -

Benzo(g,h,i)perylene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - 1.02 - - - - - - ND (1.69) - - - - - - - 1.49 - ND (0.49) -

Benzo(k)fluoranthene 70 70 400 400 3,000 3,000 10,000 - 0.61 - - - - - - ND (1.69) - - - - - - - 1.18 - ND (0.49) -

Chrysene 70 70 400 400 3,000 3,000 10,000 - 1.64 - - - - - - ND (1.69) - - - - - - - 3.2 - ND (0.49) -

Dibenzo(a,h)anthracene 0.7 0.7 4 4 30 30 300 - ND (0.29) - - - - - - ND (0.84) - - - - - - - 0.48 - ND (0.24) -

Fluoranthene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - 3.33 - - - - - - ND (1.69) - - - - - - - 9.32 - ND (0.49) -

Fluorene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - ND (0.57) - - - - - - ND (1.69) - - - - - - - 0.96 - ND (0.49) -

Indeno(1,2,3-cd)pyrene 7 7 40 40 300 300 3,000 - 1.09 - - - - - - ND (1.69) - - - - - - - 1.78 - ND (0.49) -

2-Methylnaphthalene 80 300 80 500 80 500 5,000 - ND (0.29) - - - - - - ND (0.84) - - - - - - - 0.29 - ND (0.24) -

Naphthalene 20 500 20 1,000 20 3,000 10,000 - ND (0.57) - - - - - - ND (1.69) - - - - - - - 0.72 - ND (0.49) -

Phenanthrene 500 500 1,000 1,000 3,000 3,000 10,000 - 2.45 - - - - - - ND (1.69) - - - - - - - 1.4 - ND (0.49) -

Pyrene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - 3.20 - - - - - - ND (1.69) - - - - - - - 11.1 - ND (0.49) -

Metals

Antimony 20 20 30 30 30 30 300 ND (6.79) - ND (4.03) - - - - - - - - ND (5.64) - ND (6.8) ND (5.00) - ND (5.41) - - ND (4.42)

Arsenic 20 20 20 20 50 50 500 549 - 11.8 7.64 84 35.7 5.77 5,150 - 3.28 2,330 34.9 508 4.1 5.12 623 250 10.4 3.65 2.66

Barium 1,000 1,000 3,000 3,000 5,000 5,000 10,000 64.5 - 47.9 - - - - - - - - 60.8 - 38.5 53.9 - 75.1 - - 35.6

Beryllium 90 90 200 200 200 200 2,000 0.42 - 0.47 - - - - - - - - 0.64 - 0.7 0.7 - 0.34 - - 0.48

Cadmium 70 70 100 100 100 100 1,000 5.27 - 0.4 - - - - - - - - ND (0.56) - ND (0.68) ND (0.50) - 2.6 - - ND (0.44)

Chromium (Total) 100 100 200 200 200 200 2,000 149 - 25.8 21 62.6 23.7 - 1,820 - - - 23 106
(3) 24.2 20.8 - 92.9 25.5 - 17

Hexavalent Chromium 100 100 200 200 200 200 2,000 ND (0.5) - 0.6 - ND (0.5) ND (0.6) - ND (0.6) - - - - - ND (0.7) - - - ND (0.5) - -

[calculated Cr3] 1,000 1,000 3,000 3,000 5,000 5,000 10,000 149 - 25.2 - 62.6 23.7 - 1,820 - - - - - 24.2 - - - 25.5 - -

Lead 200 200 600 600 600 600 6000 107 - 6.32 12.5 60.8 48.5 - 91.7 - - - 8.93 51.1 22.4 8.11 - 65.9 - - 6.25

Mercury 20 20 30 30 30 30 300 0.325 - ND (0.023) - - - - - - - - 0.066 - 0.061 0.034 - 13.5 - - 0.032

Nickel 600 600 1,000 1,000 1,000 1,000 10,000 13.4 - 15 - - - - - - - - 18.7 - 15.0 20.0 - 12.6 - - 13.8

Selenium 400 400 700 700 700 700 7,000 ND (6.79) - ND (4.03) - - - - - - - - ND (5.64) - ND (6.8) ND (5.00) - ND (5.41) - - ND (4.42)

Silver 100 100 200 200 200 200 2,000 ND (0.68) - ND (0.40) - - - - - - - - ND (0.56) - ND (0.68) ND (0.50) - ND (0.54) - - ND (0.44)

Thallium 8 8 60 60 80 80 800 ND (6.79) - ND (4.03) - - - - - - - - ND (5.64) - ND (6.8) ND (5.00) - ND (5.41) - - ND (4.42)

Vanadium 400 400 700 700 700 700 7,000 37.8 - 25.2 - - - - - - - - 54.8 - 54.6 39.3 - 29.3 - - 31.6

Zinc 1000 1000 3,000 3,000 5,000 5,000 10,000 196 - 48.4 - - - - - - - - 80.7 - 56.4 68.5 - 114 - - 51

PCBs

All PCB Arochlors 1 1 2 2 4 4 100 ND (0.07) - - - - - - - - - - - - ND (0.04) - - ND (0.03) - - -

VOCs
(1)

Acetone 50 400 50 400 50 400 10,000 - - 0.0465 - - - - - - - - - - - - - -

Cyanide

Total Cyanide
(2) 30 30 100 100 500 500 5,000 - - 1.11 - - - - - - - - - - ND (1.68) - - - - - -

Pesticides
(1)

4,4´-DDE 6 6 30 30 60 60 600 0.0075 - - - - - - - - - - - - ND (0.045) - - - - - -

4,4´-DDT 6 6 30 30 60 60 600 0.0051 - - - - - - - - - - - - ND (0.045) - - - - - -

Hexachlorobenzene 0.7 0.7 0.8 0.8 0.8 0.8 8 ND (0.035) - - - - - - - - - - - - ND (0.045) - - - - - -

NOTES:
(1) Only analytes detected above laboratory reporting limits in one or more samples are included in the table.  
(2)

(3)

Bold boxed values indicates exceedance of Method 1 standard.

Represents values above MCP Method 3 UCLs 

ND indicates that the analyte was not detected above laboratory reporting limits.  

ND indicates that the laboratory reporting limit is above a Method 1 standard. 

- indicates sample not analyzed for respective analyte.

TP-2 TP-3A TP-4 TP-5 TP-6 TP-7

Since only trace to non-detect levels of hexavalent chromium were subsequently detected in site soils, it is assumed that the majority (if not all) of this total chromium 

concentration is trivalent chromium.  Therefore, this level is not considered to be above Method 1 standards, as further reviewed in this report.  

Cyanide expressed as physiologically available cyanide (PAC). In the absence of measured physiologically available cyanide, the standard is applicable to total cyanide per 

the MCP.

Analyses

MCP - Method 1 Standards Method 3
TP-1
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TABLE 4 - Summary of Test Pit Soil Results 

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

 Test Pit:

Sample Depth:

S-1/GW-2 S-1/GW-3 S-2/GW-2 S-2/GW-3 S-3/GW-2 S-3/GW-3 UCLs Sample Date:

EPH carbon ranges

C9-C18 Aliphatics 1,000 1,000 3,000 3,000 5,000 5,000 20,000

C11-C22 Aromatics 1,000 1,000 3,000 3,000 5,000 5,000 10,000

C19-C36 Aliphatics 3,000 3,000 5,000 5,000 5,000 5,000 20,000

Target PAHs

Acenaphthene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Acenaphthylene 600 10 600 10 600 10 10,000

Anthracene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Benz(a)anthracene 7 7 40 40 300 300 3,000

Benzo(a)pyrene 2 2 7 7 30 30 300

Benzo(b)fluoranthene 7 7 40 40 300 300 3,000

Benzo(g,h,i)perylene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Benzo(k)fluoranthene 70 70 400 400 3,000 3,000 10,000

Chrysene 70 70 400 400 3,000 3,000 10,000

Dibenzo(a,h)anthracene 0.7 0.7 4 4 30 30 300

Fluoranthene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Fluorene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Indeno(1,2,3-cd)pyrene 7 7 40 40 300 300 3,000

2-Methylnaphthalene 80 300 80 500 80 500 5,000

Naphthalene 20 500 20 1,000 20 3,000 10,000

Phenanthrene 500 500 1,000 1,000 3,000 3,000 10,000

Pyrene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Metals

Antimony 20 20 30 30 30 30 300

Arsenic 20 20 20 20 50 50 500

Barium 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Beryllium 90 90 200 200 200 200 2,000

Cadmium 70 70 100 100 100 100 1,000

Chromium (Total) 100 100 200 200 200 200 2,000

Hexavalent Chromium 100 100 200 200 200 200 2,000

[calculated Cr3] 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Lead 200 200 600 600 600 600 6000

Mercury 20 20 30 30 30 30 300

Nickel 600 600 1,000 1,000 1,000 1,000 10,000

Selenium 400 400 700 700 700 700 7,000

Silver 100 100 200 200 200 200 2,000

Thallium 8 8 60 60 80 80 800

Vanadium 400 400 700 700 700 700 7,000

Zinc 1000 1000 3,000 3,000 5,000 5,000 10,000

PCBs

All PCB Arochlors 1 1 2 2 4 4 100

VOCs
(1)

Acetone 50 400 50 400 50 400 10,000

Cyanide

Total Cyanide
(2) 30 30 100 100 500 500 5,000

Pesticides
(1)

4,4´-DDE 6 6 30 30 60 60 600

4,4´-DDT 6 6 30 30 60 60 600

Hexachlorobenzene 0.7 0.7 0.8 0.8 0.8 0.8 8

NOTES:
(1) Only analytes detected above laboratory reporting limits in one or more samples are included in the table.  
(2)

(3)

Bold boxed values indicates exceedance of Method 1 standard.

Represents values above MCP Method 3 UCLs 

ND indicates that the analyte was not detected above laboratory reporting limits.  

ND indicates that the laboratory reporting limit is above a Method 1 standard. 

- indicates sample not analyzed for respective analyte.

Since only trace to non-detect levels of hexavalent chromium were subsequently detected in site soils, it is assumed that the majority (if not all) of this total chromium 

concentration is trivalent chromium.  Therefore, this level is not considered to be above Method 1 standards, as further reviewed in this report.  

Cyanide expressed as physiologically available cyanide (PAC). In the absence of measured physiologically available cyanide, the standard is applicable to total cyanide per 

the MCP.

Analyses

MCP - Method 1 Standards Method 3
0-2' 2-6' 0-2' 2-3' 3-5'

02/12/19 02/12/19 02/12/19 02/12/19 02/12/19

- - - ND (18.6) -

- - - ND (18.6) -

- - - ND (18.6) -

- - - ND (0.5) -

- - - ND (0.25) -

- - - ND (0.5) -

- - - ND (0.5) -

- - - ND (0.5) -

- - - ND (0.5) -

- - - ND (0.5) -

- - - ND (0.5) -

- - - ND (0.5) -

- - - ND (0.25) -

- - - ND (0.5) -

- - - ND (0.5) -

- - - ND (0.5) -

- - - ND (0.25) -

- - - ND (0.5) -

- - - ND (0.5) -

- - - ND (0.5) -

- - - ND (5.03) -

132 18.4 62.7 6.94 31.5

- - - 54.9 -

- - - 0.57 -

- - - ND (0.50) -

- 44.6 302 46.6 -

- - ND (0.6) - -

- - 302 - -

- 12.8 - 31.4 -

- - - 0.046 -

- - - 16 -

- - - ND (5.03) -

- - - ND (0.50) -

- - - ND (5.03) -

- - - 29.8 -

- - - 88.4 -

- - - ND (0.03) -

- - ND (0.0141) - -

- - - - -

- - - - -

- - - - -

- - - - -

TP-9TP-8
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TABLE 5 - Summary of Phase II Soil Boring Results

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

 

Soil Boring: B-17(3) B-18 B-19A B-20 B-21 B-22 B-23 B-28

Sample Depth: 0-2' 0-2' 0-2' 0-2' 0-2' 0-2' 0-2' 0-2' 2-4' 0-2' 2-4' 0-2' 2-4' 0-2' 2-4' 0-2' 0-2' 2-4' 0-2' 2-4' 4-5.5' 0-2' 2-4'

S-1/GW-2 S-1/GW-3 S-2/GW-2 S-2/GW-3 S-3/GW-2 S-3/GW-3 UCLs Sample Date: 02/25/19 02/25/19 02/25/19 02/25/19 02/25/19 02/25/19 02/25/19 02/25/19

EPH carbon ranges

C9-C18 Aliphatics 1,000 1,000 3,000 3,000 5,000 5,000 20,000 - - - - - - - - - - - - - - - - - - - - - - -

C11-C22 Aromatics 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - - - - - - - - - - - - - - - - - - - - - - -

C19-C36 Aliphatics 3,000 3,000 5,000 5,000 5,000 5,000 20,000 - - - - - - - - - - - - - - - - - - - - - - -

Target PAHs

Acenaphthene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - - - - - - - - - - - - - - - - - - - - - - -

Acenaphthylene 600 10 600 10 600 10 10,000 - - - - - - - - - - - - - - - - - - - - - - -

Anthracene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - - - - - - - - - - - - - - - - - - - - - - -

Benz(a)anthracene 7 7 40 40 300 300 3,000 - - - - - - - - - - - - - - - - - - - - - - -

Benzo(a)pyrene 2 2 7 7 30 30 300 - - - - - - - - - - - - - - - - - - - - - - -

Benzo(b)fluoranthene 7 7 40 40 300 300 3,000 - - - - - - - - - - - - - - - - - - - - - - -

Benzo(g,h,i)perylene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - - - - - - - - - - - - - - - - - - - - - - -

Benzo(k)fluoranthene 70 70 400 400 3,000 3,000 10,000 - - - - - - - - - - - - - - - - - - - - - - -

Chrysene 70 70 400 400 3,000 3,000 10,000 - - - - - - - - - - - - - - - - - - - - - - -

Dibenzo(a,h)anthracene 0.7 0.7 4 4 30 30 300 - - - - - - - - - - - - - - - - - - - - - - -

Fluoranthene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - - - - - - - - - - - - - - - - - - - - - - -

Fluorene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - - - - - - - - - - - - - - - - - - - - - - -

Indeno(1,2,3-cd)pyrene 7 7 40 40 300 300 3,000 - - - - - - - - - - - - - - - - - - - - - - -

2-Methylnaphthalene 80 300 80 500 80 500 5,000 - - - - - - - - - - - - - - - - - - - - - - -

Naphthalene 20 500 20 1,000 20 3,000 10,000 - - - - - - - - - - - - - - - - - - - - - - -

Phenanthrene 500 500 1,000 1,000 3,000 3,000 10,000 - - - - - - - - - - - - - - - - - - - - - - -

Pyrene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - - - - - - - - - - - - - - - - - - - - - - -

Metals

Antimony 20 20 30 30 30 30 300 - ND (5.12) - - - - - - - - - - - - - - - - - - ND (6.54) - -

Arsenic 20 20 20 20 50 50 500 21 19.5 2.69 ND (2.54) 3.71 5.15 4.16 5.12 ND (2.5) 5.32 4.37 5.99 5.2 8.6 2.77 12.9 17 8.63 32 8.89 5.02 15.4 6.9

Barium 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - 68.5 - - - - - - - - - - - - - - - - - - 26.4 - -

Beryllium 90 90 200 200 200 200 2,000 - 0.69 - - - - - - - - - - - - - - - - - - 0.46 - -

Cadmium 70 70 100 100 100 100 1,000 - ND (0.51) - - - - - - - - - - - - - - - - - - ND (0.65) - -

Chromium (Total) 100 100 200 200 200 200 2,000 - 34.2 - - - - - - - 26.6 - - - - - - - - - - 12.8 - -

Hexavalent Chromium 100 100 200 200 200 200 2,000 - - - - - - - - - - - - - - - - - - - - - - -

[calculated Cr3] 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - - - - - - - - - - - - - - - - - - - - - - -

Lead 200 200 600 600 600 600 6000 - 28.2 - - - - - - - - - - - - - - - - - - 12.7 - -

Mercury 20 20 30 30 30 30 300 - 0.039 - - - - - - - - - - - - - - - - - - ND (0.025) - -

Nickel 600 600 1,000 1,000 1,000 1,000 10,000 - 24.4 - - - - - - - - - - - - - - - - - - 9.58 - -

Selenium 400 400 700 700 700 700 7,000 - ND (5.12) - - - - - - - - - - - - - - - - - - ND (6.54) - -

Silver 100 100 200 200 200 200 2,000 - ND (0.51) - - - - - - - - - - - - - - - - - - ND (0.65) - -

Thallium 8 8 60 60 80 80 800 - ND (5.12) - - - - - - - - - - - - - - - - - - ND (6.54) - -

Vanadium 400 400 700 700 700 700 7,000 - 32.7 - - - - - - - - - - - - - - - - - - 22.1 - -

Zinc 1000 1000 3,000 3,000 5,000 5,000 10,000 - 60.3 - - - - - - - - - - - - - - - - - - 43.2 - -

PCBs

All PCB Arochlors 1 1 2 2 4 4 100 - - - - - - - - - - - - - - - - - - - - - - -

VOCs(1)

Acetone 50 400 50 400 50 400 10,000 - - - - - - - - - - - - - - - - - - - - - - -

2-Butanone (MEK) 50 400 50 400 50 400 10,000 - - - - - - - - - - - - - - - - - - - - - - -

Cyanide

Total Cyanide(2) 30 30 100 100 500 500 5,000 - - - - - - - - - - - - - - - - - - - - - - -

NOTES:

* 53 Hanson Street park parcel was subsequently determined to be subject of separate RTN 3-35669, as further reviewed in this report.    

(1) Only analytes detected above laboratory reporting limits in one or more samples are included in the table.  
(2)

(3)

(4)

Bold boxed values indicates exceedance of Method 1 standard.

Represents values above MCP Method 3 UCLs 

ND indicates that the analyte was not detected above laboratory reporting limits.  

NE indicates no Method 1 standard (or Method 3 UCL) established for this compound.  

- indicates sample not analyzed for respective analyte.

53 Hanson Street Parcel* R.O.W. Parcel

Since only trace to non-detect levels of hexavalent chromium were subsequently detected in site soils, it is assumed that the majority (if not all) of this 

total chromium concentration is trivalent chromium.  Therefore, this level is not considered to be above Method 1 standards, as further reviewed in this 

report.  

B-24 B-25

02/25/19

Boring B-17 advanced on the 53 Hanson Street parcel during the IRA investigations was inadvertently named with same ID as the earlier (i.e., "pre-IRA 

investigations") hand boring B-17 on the 50 Proctor Street parcel, as further reviewed in this report.  

Cyanide expressed as physiologically available cyanide (PAC). In the absence of measured physiologically available cyanide, the 

standard is applicable to total cyanide per the MCP.

Analyses

B-26 B-27

02/25/19

MCP - Method 1 Standards

02/25/19

B-28A /MW-1 B-29 B-30

02/25/19

Method 3

02/25/19 02/25/19 02/25/19
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TABLE 5 - Summary of Phase II Soil Boring Results

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

 

Soil Boring:

Sample Depth:

S-1/GW-2 S-1/GW-3 S-2/GW-2 S-2/GW-3 S-3/GW-2 S-3/GW-3 UCLs Sample Date:

EPH carbon ranges

C9-C18 Aliphatics 1,000 1,000 3,000 3,000 5,000 5,000 20,000

C11-C22 Aromatics 1,000 1,000 3,000 3,000 5,000 5,000 10,000

C19-C36 Aliphatics 3,000 3,000 5,000 5,000 5,000 5,000 20,000

Target PAHs

Acenaphthene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Acenaphthylene 600 10 600 10 600 10 10,000

Anthracene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Benz(a)anthracene 7 7 40 40 300 300 3,000

Benzo(a)pyrene 2 2 7 7 30 30 300

Benzo(b)fluoranthene 7 7 40 40 300 300 3,000

Benzo(g,h,i)perylene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Benzo(k)fluoranthene 70 70 400 400 3,000 3,000 10,000

Chrysene 70 70 400 400 3,000 3,000 10,000

Dibenzo(a,h)anthracene 0.7 0.7 4 4 30 30 300

Fluoranthene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Fluorene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Indeno(1,2,3-cd)pyrene 7 7 40 40 300 300 3,000

2-Methylnaphthalene 80 300 80 500 80 500 5,000

Naphthalene 20 500 20 1,000 20 3,000 10,000

Phenanthrene 500 500 1,000 1,000 3,000 3,000 10,000

Pyrene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Metals

Antimony 20 20 30 30 30 30 300

Arsenic 20 20 20 20 50 50 500

Barium 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Beryllium 90 90 200 200 200 200 2,000

Cadmium 70 70 100 100 100 100 1,000

Chromium (Total) 100 100 200 200 200 200 2,000

Hexavalent Chromium 100 100 200 200 200 200 2,000

[calculated Cr3] 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Lead 200 200 600 600 600 600 6000

Mercury 20 20 30 30 30 30 300

Nickel 600 600 1,000 1,000 1,000 1,000 10,000

Selenium 400 400 700 700 700 700 7,000

Silver 100 100 200 200 200 200 2,000

Thallium 8 8 60 60 80 80 800

Vanadium 400 400 700 700 700 700 7,000

Zinc 1000 1000 3,000 3,000 5,000 5,000 10,000

PCBs

All PCB Arochlors 1 1 2 2 4 4 100

VOCs(1)

Acetone 50 400 50 400 50 400 10,000

2-Butanone (MEK) 50 400 50 400 50 400 10,000

Cyanide

Total Cyanide(2) 30 30 100 100 500 500 5,000

NOTES:

* 53 Hanson Street park parcel was subsequently determined to be subject of separate RTN 3-35669, as further reviewed in this report.    

(1) Only analytes detected above laboratory reporting limits in one or more samples are included in the table.  
(2)

(3)

(4)

Bold boxed values indicates exceedance of Method 1 standard.

Represents values above MCP Method 3 UCLs 

ND indicates that the analyte was not detected above laboratory reporting limits.  

NE indicates no Method 1 standard (or Method 3 UCL) established for this compound.  

- indicates sample not analyzed for respective analyte.

Since only trace to non-detect levels of hexavalent chromium were subsequently detected in site soils, it is assumed that the majority (if not all) of this 

total chromium concentration is trivalent chromium.  Therefore, this level is not considered to be above Method 1 standards, as further reviewed in this 

report.  

Boring B-17 advanced on the 53 Hanson Street parcel during the IRA investigations was inadvertently named with same ID as the earlier (i.e., "pre-IRA 

investigations") hand boring B-17 on the 50 Proctor Street parcel, as further reviewed in this report.  

Cyanide expressed as physiologically available cyanide (PAC). In the absence of measured physiologically available cyanide, the 

standard is applicable to total cyanide per the MCP.

Analyses

MCP - Method 1 Standards Method 3 B-38

0-2' 2-4' 0-2' 2-4' 0-2' 2-4' 4-6' 0-2' 2-4' 0-2' 2-4' 4-5.5' 6-8' 0-2' 2-4' 0-2' 2-4' 4-8' 0-2' 0-2' 2-4' 4-6' 0-2' 2-4' 0-2' 2-4'

02/26/19

- - - - - - - - - - - ND (27.7) - - - - - ND (22.6) - - - - - - - -

- - - - - - - - - - - 56.1 - - - - - ND (22.6) - - - - - - - -

- - - - - - - - - - - ND (27.7) - - - - - ND (22.6) - - - - - - - -

- - - - - - - - - - - ND (0.74) - - - - - ND (0.60) - - - - - - - -

- - - - - - - - - - - ND (0.37) - - - - - ND (0.30) - - - - - - - -

- - - - - - - - - - - 0.97 - - - - - ND (0.60) - - - - - - - -

- - - - - - - - - - - 2.03 - - - - - ND (0.60) - - - - - - - -

- - - - - - - - - - - 1.75 - - - - - ND (0.60) - - - - - - - -

- - - - - - - - - - - 2.32 - - - - - ND (0.60) - - - - - - - -

- - - - - - - - - - - 0.94 - - - - - ND (0.60) - - - - - - - -

- - - - - - - - - - - ND (0.74) - - - - - ND (0.60) - - - - - - - -

- - - - - - - - - - - 1.82 - - - - - ND (0.60) - - - - - - - -

- - - - - - - - - - - ND (0.37) - - - - - ND (0.30) - - - - - - - -

- - - - - - - - - - - 4.27 - - - - - ND (0.60) - - - - - - - -

- - - - - - - - - - - ND (0.74) - - - - - ND (0.60) - - - - - - - -

- - - - - - - - - - - 1.13 - - - - - ND (0.60) - - - - - - - -

- - - - - - - - - - - ND (0.37) - - - - - ND (0.30) - - - - - - - -

- - - - - - - - - - - 0.85 - - - - - ND (0.60) - - - - - - - -

- - - - - - - - - - - 4.13 - - - - - ND (0.60) - - - - - - - -

- - - - - - - - - - - 3.82 - - - - - ND (0.60) - - - - - - - -

- - - - - - - - - - - 7.18 - - - - - - - - - - - - - -

102 12.2 8.33 7.85 8.02 603 13.1 11.6 5.4 1,510 12,300 10,900 6.04 345 419 1,260 1,700 99.5 41.1 2,140 62.9 3,190 145 669 2,150 179

- - - - - - - - - - - 97.4 - - - - - - - - - - - - - -

- - - - - - - - - - - ND (0.17) - - - - - - - - - - - - - -

- - - - - - - - - - - 102 - - - - - - - - - - - - - -

- - - - - - - - - - - 428 - - - - - - - - - - - - 185 -

- - - - - - - - - - - ND (0.8) - - - - - - - - - - - - ND (0.6) -

- - - - - - - - - - - - - - - - - - - - - - - 185 -

- - - - - - - - - - - 70.6 - - - - - - - - - - - - - -

- - - - - - - - - - - 1.2 - - - - - - - - - - - - - -

- - - - - - - - - - - ND (3.94) - - - - - - - - - - - - - -

- - - - - - - - - - - ND (7.87) - - - - - - - - - - - - - -

- - - - - - - - - - - 1.5 - - - - - - - - - - - - - -

- - - - - - - - - - - ND (7.87) - - - - - - - - - - - - - -

- - - - - - - - - - - 5.73 - - - - - - - - - - - - - -

- - - - - - - - - - - 69.1 - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - ND (0.08) - - - - - - ND (0.08) -

- - - - - - - - - - - - - - - - - 0.442 - - - - - - - -

- - - - - - - - - - - - - - - - - 0.0556 - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - ND (1.66)

50 Proctor Street Parcel

B-39 B-40 B-41/MW-3B-32 B-33 B-34 B-35 B-36 B-37

02/25/19 02/26/1902/26/19 02/26/19 02/26/1902/26/1902/26/19 02/26/19

B-31 / MW-2

02/26/19 02/26/19

2 of 3



TABLE 5 - Summary of Phase II Soil Boring Results

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

 

Soil Boring:

Sample Depth:

S-1/GW-2 S-1/GW-3 S-2/GW-2 S-2/GW-3 S-3/GW-2 S-3/GW-3 UCLs Sample Date:

EPH carbon ranges

C9-C18 Aliphatics 1,000 1,000 3,000 3,000 5,000 5,000 20,000

C11-C22 Aromatics 1,000 1,000 3,000 3,000 5,000 5,000 10,000

C19-C36 Aliphatics 3,000 3,000 5,000 5,000 5,000 5,000 20,000

Target PAHs

Acenaphthene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Acenaphthylene 600 10 600 10 600 10 10,000

Anthracene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Benz(a)anthracene 7 7 40 40 300 300 3,000

Benzo(a)pyrene 2 2 7 7 30 30 300

Benzo(b)fluoranthene 7 7 40 40 300 300 3,000

Benzo(g,h,i)perylene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Benzo(k)fluoranthene 70 70 400 400 3,000 3,000 10,000

Chrysene 70 70 400 400 3,000 3,000 10,000

Dibenzo(a,h)anthracene 0.7 0.7 4 4 30 30 300

Fluoranthene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Fluorene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Indeno(1,2,3-cd)pyrene 7 7 40 40 300 300 3,000

2-Methylnaphthalene 80 300 80 500 80 500 5,000

Naphthalene 20 500 20 1,000 20 3,000 10,000

Phenanthrene 500 500 1,000 1,000 3,000 3,000 10,000

Pyrene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Metals

Antimony 20 20 30 30 30 30 300

Arsenic 20 20 20 20 50 50 500

Barium 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Beryllium 90 90 200 200 200 200 2,000

Cadmium 70 70 100 100 100 100 1,000

Chromium (Total) 100 100 200 200 200 200 2,000

Hexavalent Chromium 100 100 200 200 200 200 2,000

[calculated Cr3] 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Lead 200 200 600 600 600 600 6000

Mercury 20 20 30 30 30 30 300

Nickel 600 600 1,000 1,000 1,000 1,000 10,000

Selenium 400 400 700 700 700 700 7,000

Silver 100 100 200 200 200 200 2,000

Thallium 8 8 60 60 80 80 800

Vanadium 400 400 700 700 700 700 7,000

Zinc 1000 1000 3,000 3,000 5,000 5,000 10,000

PCBs

All PCB Arochlors 1 1 2 2 4 4 100

VOCs(1)

Acetone 50 400 50 400 50 400 10,000

2-Butanone (MEK) 50 400 50 400 50 400 10,000

Cyanide

Total Cyanide(2) 30 30 100 100 500 500 5,000

NOTES:

* 53 Hanson Street park parcel was subsequently determined to be subject of separate RTN 3-35669, as further reviewed in this report.    

(1) Only analytes detected above laboratory reporting limits in one or more samples are included in the table.  
(2)

(3)

(4)

Bold boxed values indicates exceedance of Method 1 standard.

Represents values above MCP Method 3 UCLs 

ND indicates that the analyte was not detected above laboratory reporting limits.  

NE indicates no Method 1 standard (or Method 3 UCL) established for this compound.  

- indicates sample not analyzed for respective analyte.

Since only trace to non-detect levels of hexavalent chromium were subsequently detected in site soils, it is assumed that the majority (if not all) of this 

total chromium concentration is trivalent chromium.  Therefore, this level is not considered to be above Method 1 standards, as further reviewed in this 

report.  

Boring B-17 advanced on the 53 Hanson Street parcel during the IRA investigations was inadvertently named with same ID as the earlier (i.e., "pre-IRA 

investigations") hand boring B-17 on the 50 Proctor Street parcel, as further reviewed in this report.  

Cyanide expressed as physiologically available cyanide (PAC). In the absence of measured physiologically available cyanide, the 

standard is applicable to total cyanide per the MCP.

Analyses

MCP - Method 1 Standards Method 3 B-42 B-47 B-51 B-52 B-53

0-2' 0-2' 2-4' 4-8' 0-2' 2-4' 0-2' 2-4' 4-8' 0-2' 2-4' 0-2' 0-1' 1-2' 0-1' 1-2' 0-1' 1-2' 0-1' 0-1' 0-1'

02/26/19 02/26/19

- - 94.5 - - - - - - - - - - - - - - - - - -

- - 2,210 - - - - - - - - - - - - - - - - - -

- - 2,050 - - - - - - - - - - - - - - - - - -

- - ND (2.52) - - - - - - - - - - - - - - - - - -

- - ND (1.26) - - - - - - - - - - - - - - - - - -

- - ND (2.52) - - - - - - - - - - - - - - - - - -

- - ND (2.52) - - - - - - - - - - - - - - - - - -

- - ND (2.52) - - - - - - - - - - - - - - - - - -

- - ND (2.52) - - - - - - - - - - - - - - - - - -

- - ND (2.52) - - - - - - - - - - - - - - - - - -

- - ND (2.52) - - - - - - - - - - - - - - - - - -

- - ND (2.52) - - - - - - - - - - - - - - - - - -

- - ND (1.26) - - - - - - - - - - - - - - - - - -

- - ND (2.52) - - - - - - - - - - - - - - - - - -

- - ND (2.52) - - - - - - - - - - - - - - - - - -

- - ND (2.52) - - - - - - - - - - - - - - - - - -

- - ND (1.26) - - - - - - - - - - - - - - - - - -

- - ND (2.52) - - - - - - - - - - - - - - - - - -

- - ND (2.52) - - - - - - - - - - - - - - - - - -

- - ND (2.52) - - - - - - - - - - - - - - - - - -

- - ND (5.52) - - - - - - - - - - - 3 - - - - - -

81.8 13.5 6.72 8.92 189 77.7 27.7 12.3 5.82 14.6 13.1 50.2 208 203 444 990 344 528 21.2 8.78 91.2

- - 49.3 - - - - - - - - - - - 1,060 - - - - - -

- - 0.32 - - - - - - - - - - - 0.31 - - - - - -

- - ND (0.55) - - - - - - - - - - - 5.42 - - - - - -

399 - 266(4) - - - - - - - - - - - 1,030 - - - - - -

ND (0.6) - - - - - - - - - - - - - 9.3 - - - - - -

399 - - - - - - - - - - - - - 1,021 - - - - - -

- - 41.3 - - - - - - - - - - - 354 - - - - - -

- - ND (2.02) - - - - - - - - - - - 4.2 - - - - - -

- - 12.8 - - - - - - - - - - - 18 - - - - - -

- - ND (5.52) - - - - - - - - - - - ND (7.81) - - - - - -

- - ND (1.10) - - - - - - - - - - - 0.78 - - - - - -

- - ND (5.52) - - - - - - - - - - - ND (7.81) - - - - - -

- - 36.9 - - - - - - - - - - - 41.2 - - - - - -

- - 48.6 - - - - - - - - - - - 696 - - - - - -

- - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - -

- - - - - - - ND (1.72) - - - - - - - - - - - - -

B-46 B-48 B-49 B-50

50 Proctor Street Parcel

B-43 B-44 B-45/MW-4

03/13/1902/26/1902/26/19 02/26/1902/26/19 02/26/19 02/26/1902/26/19
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TABLE 6 - Summary of Groundwater Results

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

Method 1 

Standards

Sample 

Identification:
MW-1 MW-2 MW-3 MW-4

Analysis GW-3 Date Collected:

EPH carbon ranges

C9-C18 Aliphatic 50,000 100,000 - - - ND (93)

C19-C36 Aliphatic 50,000 100,000 - - - ND (93)

C11-C22 Aromatic 5,000 100,000 - - - ND (93)

Target PAHs

Acenaphthene 10,000 60,000 - - - ND (0.19)

Acenaphthylene 40 100,000 - - - ND (0.19)

Anthracene 30 600 - - - ND (0.19)

Benzo(a)anthracene 1,000 10,000 - - - ND (0.19)

Benzo(a)pyrene 500 5,000 - - - ND (0.19)

Benzo(b)fluoranthene 400 4,000 - - - ND (0.19)

Benzo(g,h,i)perylene 20 500 - - - ND (0.19)

Benzo(k)fluoranthene 100 1,000 - - - ND (0.19)

Chrysene 70 700 - - - ND (0.19)

Dibenzo(a,h)anthracene 40 400 - - - ND (0.19)

Fluoranthene 200 2,000 - - - ND (0.19)

Fluorene 40 400 - - - ND (0.19)

Indeno(1,2,3-cd)pyrene 100 1,000 - - - ND (0.19)

2-Methylnaphthalene 20,000 100,000 - - - ND (0.47)

Naphthalene 20,000 100,000 - - - ND (0.47)

Phenanthrene 10,000 100,000 - - - ND (0.47)

Pyrene 20 800 - - - ND (0.19)

Cyanide

Total Cyanide 30 2,000 - - - ND (5)

Dissolved Metals

Arsenic 900 9,000  ND (5.0)  ND (5.0) 20.1  ND (5.0)

Barium 50,000 100,000 ND (50) ND (50) ND (50) 101

Cadmium 4 50 ND (1.0) ND (1.0) ND (1.0) 1.2

Chromium (total) 300 3,000 ND (10) ND (10) ND (10) ND (10)

Lead 10 150 ND (1.0) 1.9 ND (1.0) ND (1.0)

Mercury 20 200 ND (0.20) ND (0.20) ND (0.20) ND (0.20)

Selenium 100 1,000  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)

Silver 7 1,000  ND (5.0)  ND (5.0)  ND (5.0)  ND (5.0)

Hexavalent Chromium (total)

Hexavalent Chromium 300 3,000 - - - ND (10)

NOTES:

All results are reported in micrograms per liter (µg/L).

ND indicates analyte not detected (laboratory reporting limit).

Method 3 UCLs

3/13/2019
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Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

 

No. of Samples No. of Detections > Method 1, S-1 > Method 3 UCL No. of Samples No. of Detections > Method 1,GW-3

EPH carbon ranges

C9-C18 Aliphatics 9 1 0 0 1 0 0 Yes

C11-C22 Aromatics 9 4 1 0 1 0 0 Yes

C19-C36 Aliphatics 9 4 0 0 1 0 0 Yes

Target PAHs

Acenaphthene 9 1 0 0 1 0 0 Yes(3)

Acenaphthylene 9 0 0 0 1 0 0 No

Anthracene 9 2 0 0 1 0 0 Yes(3)

Benz(a)anthracene 9 3 0 0 1 0 0 Yes(3)

Benzo(a)pyrene 9 3 1 0 1 0 0 Yes(3)

Benzo(b)fluoranthene 9 3 0 0 1 0 0 Yes(3)

Benzo(g,h,i)perylene 9 3 0 0 1 0 0 Yes(3)

Benzo(k)fluoranthene 9 2 0 0 1 0 0 Yes(3)

Chrysene 9 3 0 0 1 0 0 Yes(3)

Dibenzo(a,h)anthracene 9 1 0 0 1 0 0 Yes(3)

Fluoranthene 9 3 0 0 1 0 0 Yes(3)

Fluorene 9 1 0 0 1 0 0 Yes(3)

Indeno(1,2,3-cd)pyrene 9 3 0 0 1 0 0 Yes(3)

2-Methylnaphthalene 9 1 0 0 1 0 0 Yes(3)

Naphthalene 9 2 0 0 1 0 0 Yes(3)

Phenanthrene 9 3 0 0 1 0 0 Yes(3)

Pyrene 9 3 0 0 1 0 0 Yes(3)

Metals

Antimony 12 2 0 0 - - - Yes

Arsenic 86 86 51 18 4 1 0 Yes

Barium 13 13 1 0 4 1 0 Yes

Beryllium 12 11 0 0 - - - Yes

Cadmium 13 6 1 0 4 1 0 Yes

Hexavalent Chromium 12 2 0 0 1 0 0 Yes

Chromium (Total) 26 26 2(1) 0 4 0 0 -

[calculated Cr3] 12 12 2(1) 0 - - - Yes

Lead 22 22 1 0 4 1 0 Yes

Mercury 13 10 0 0 4 0 0 Yes

Nickel 12 11 0 0 - - - Yes

Selenium 13 0 0 0 4 0 0 No

Silver 13 2 0 0 4 0 0 Yes

Thallium 12 0 0 0 - - - No

Vanadium 12 12 0 0 - - - Yes

Zinc 12 12 0 0 - - - Yes

PCBs

All PCB Arochlors 6 0 0 0 - - - No

VOCs

Acetone 4 2 0 0 - - - Yes

2-Butanone 4 1 NE NE - - - Yes

Cyanide

Total Cyanide 4 1 0 0 1 0 0 Yes

Pesticide

4,4´-DDE 2 1 0 0 - - - No(4)

4,4´-DDT 2 1 0 0 - - - No(4)

Hexachlorobenzene 2 0 0 0 - - - No(4)

NOTES:
(1)

(2)

(3)

(4)

NE indicates no Method 1 standard (or Method 3 UCL) established for this compound.  

- indicates not analyzed for respective analyte.

TABLE 7 - Contaminants of Concern

COCs(2) 

See notes on Tables 4 and 5 regarding chromium levels above Method 1 standards.  

These PAHs detected in site soils are considered to be consistent with background conditions for soils with fill, as further reviewed in the report text.  

Soils Groundwater

The trace detections of pesticides in shallow site soils are attributed to application of pesticides in a manner consistent with their labelling, as further reviewed in the report text.  

Contaminants of concern (COCs) are only identified for the 50 Proctor Street parcel, within the Disposal Site Boundary, as further reviewed in the report text.  

Analyses
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TABLE 8 - EPCS for Shallow Soils for Arsenic

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

Area:  

Soil Boring: B-7 B-14 B-15 B-15 B-16 B-16 B-17 B-17 TP-1 TP-2 TP-3A TP-4 TP-5 TP-6 TP-8 TP-9 TP-9 B-29

UCLs Sample Depth: 0.5-2' 0-1' 0-1' 1-2' 0-1' 1-2' 0-1' 1-2' 0-2' 0-2' 0-2' 0-2' 0-2' 0-2' 0-2' 0-2' 2-3' 0-2'

Arsenic 20 20 20 20 50 50 500 36 19.5 348 333 221 169 633 504 549 84 5,150 2,330 508 623 132 62.7 6.94 32

NOTES:

Bold values indicates exceedance of Method 1 standard.

Represents values above MCP Method 3 UCLs 

Area of Concern (shallow soils)MCP - Method 1 Standards

S-1/  

GW-2

S-1/  

GW-3
Analyses

S-2/  

GW-2

S-2/  

GW-3

S-3/  

GW-2

S-3/  

GW-3

Method 3
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TABLE 8 - EPCS for Shallow Soils for Arsenic

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

Area:  

Soil Boring:

UCLs Sample Depth:

Arsenic 20 20 20 20 50 50 500

NOTES:

Bold values indicates exceedance of Method 1 standard.

Represents values above MCP Method 3 UCLs 

MCP - Method 1 Standards

S-1/  

GW-2

S-1/  

GW-3
Analyses

S-2/  

GW-2

S-2/  

GW-3

S-3/  

GW-2

S-3/  

GW-3

Method 3
B-31 / MW-2 B-33 B-33 B-35 B-35 B-36 B-36 B-37 B-37 B-38 B-39 B-40 B-40 B-41/MW-3 B-42 B-44 B-45/MW-4 B-47 B-48 B-48 B-49 B-49 B-50 B-50 B-51 B-53

0-2' 0-2' 2-4' 0-2' 2-4' 0-2' 2-4' 0-2' 2-4' 0-2' 0-2' 0-2' 2-4' 0-2' 0-2' 0-2' 0-2' 0-2' 0-1' 1-2' 0-1' 1-2' 0-1' 1-2' 0-1' 0-1'

102 8.02 603 1,510 12,300 345 419 1,260 1,700 41.1 2,140 145 669 2,150 81.8 189 27.7 50.2 208 203 444 990 344 528 21.2 91.2 12,300

Highest 

Detection

Area of Concern (shallow soils)
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TABLE 8 - EPCS for Shallow Soils for Arsenic

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

Area:  

Soil Boring:

UCLs Sample Depth:

Arsenic 20 20 20 20 50 50 500

NOTES:

Bold values indicates exceedance of Method 1 standard.

Represents values above MCP Method 3 UCLs 

MCP - Method 1 Standards

S-1/  

GW-2

S-1/  

GW-3
Analyses

S-2/  

GW-2

S-2/  

GW-3

S-3/  

GW-2

S-3/  

GW-3

Method 3
B-34 B-32 B-30 B-52 B-46

0-2' 0-2' 0-2' 0-1' 0-2'

871 11.6 8.33 15.4 8.78 14.6

Calculated 

EPC

Outside of the AOC (shallow soils)
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TABLE 8A - EPCS for Shallow Soils for Other Site COCs

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

Sample Location: B-7 B-41 B-41 B-42 B-43 B-45 B-49 TP-1 TP-2 TP-3A TP-3A TP-5 TP-7 TP-8 TP-9 TP-9

Sample Depth: 0.5-2' 0-2' 2-4' 0-2' 2-4' 2-4' 0-1' 0-2' 0-2' 0-2' 2-5.5' 0-2' 0-2' 2-6' 0-2' 2-3'

S-1/GW-2 S-1/GW-3 S-2/GW-2 S-2/GW-3 S-3/GW-2 S-3/GW-3 UCLs

EPH carbon ranges

C9-C18 Aliphatics 1,000 1,000 3,000 3,000 5,000 5,000 20,000 ND (18.2) - - - 94.5 - - - - - ND (63.2) - - - - ND (18.6)

C11-C22 Aromatics 1,000 1,000 3,000 3,000 5,000 5,000 10,000 ND (18.2) - - - 2,210 - - - - - 145 - - - - ND (18.6)

C19-C36 Aliphatics 3,000 3,000 5,000 5,000 5,000 5,000 20,000 ND (18.2) - - - 2,050 - - - - - 150 - - - - ND (18.6)

Target PAHs

Acenaphthene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 ND (0.49) - - - ND (2.52) - - - - - ND (1.69) - - - - ND (0.5)

Anthracene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 ND (0.49) - - - ND (2.52) - - - - - ND (1.69) - - - - ND (0.5)

Benz(a)anthracene 7 7 40 40 300 300 3,000 ND (0.49) - - - ND (2.52) - - - - - ND (1.69) - - - - ND (0.5)

Benzo(a)pyrene 2 2 7 7 30 30 300 ND (0.49) - - - ND (2.52) - - - - - ND (1.69) - - - - ND (0.5)

Benzo(b)fluoranthene 7 7 40 40 300 300 3,000 ND (0.49) - - - ND (2.52) - - - - - ND (1.69) - - - - ND (0.5)

Benzo(g,h,i)perylene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 ND (0.49) - - - ND (2.52) - - - - - ND (1.69) - - - - ND (0.5)

Benzo(k)fluoranthene 70 70 400 400 3,000 3,000 10,000 ND (0.49) - - - ND (2.52) - - - - - ND (1.69) - - - - ND (0.5)

Chrysene 70 70 400 400 3,000 3,000 10,000 ND (0.49) - - - ND (2.52) - - - - - ND (1.69) - - - - ND (0.5)

Dibenzo(a,h)anthracene 0.7 0.7 4 4 30 30 300 ND (0.24) - - - ND (1.26) - - - - - ND (0.84) - - - - ND (0.25)

Fluoranthene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 ND (0.49) - - - ND (2.52) - - - - - ND (1.69) - - - - ND (0.5)

Fluorene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 ND (0.49) - - - ND (2.52) - - - - - ND (1.69) - - - - ND (0.5)

Indeno(1,2,3-cd)pyrene 7 7 40 40 300 300 3,000 ND (0.49) - - - ND (2.52) - - - - - ND (1.69) - - - - ND (0.5)

2-Methylnaphthalene 80 300 80 500 80 500 5,000 ND (0.24) - - - ND (1.26) - - - - - ND (0.84) - - - - ND (0.25)

Naphthalene 20 500 20 1,000 20 3,000 10,000 ND (0.49) - - - ND (2.52) - - - - - ND (1.69) - - - - ND (0.5)

Phenanthrene 500 500 1,000 1,000 3,000 3,000 10,000 ND (0.49) - - - ND (2.52) - - - - - ND (1.69) - - - - ND (0.5)

Pyrene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 ND (0.49) - - - ND (2.52) - - - - - ND (1.69) - - - - ND (0.5)

Metals

Antimony 20 20 30 30 30 30 300 - - - - ND (5.52) - 3 ND (6.79) - - - - - - - ND (5.03)

Barium 1,000 1,000 3,000 3,000 5,000 5,000 10,000 34.5 - - - 49.3 - 1,060 64.5 - - - - - - - 54.9

Beryllium 90 90 200 200 200 200 2,000 0.67 - - - 0.32 - 0.31 0.42 - - - - - - - 0.57

Cadmium 70 70 100 100 100 100 1,000 18.9 - - - ND (0.55) - 5.42 5.27 - - - - - - - ND (0.50)

Hexavalent Chromium 100 100 200 200 200 200 2,000 - ND (0.6) - ND (0.6) - - 9.3 ND (0.5) ND (0.5) ND (0.6) - - ND (0.5) - ND (0.6) -

[calculated Cr3] 1,000 1,000 3,000 3,000 5,000 5,000 10,000 - 185 - 399 - - 1,021 149 62.6 1,820 - - 25.5 - 302 -

Lead 200 200 600 600 600 600 6000 83.6 - - - 41.3 - 354 107 60.8 91.7 - 51.1 - 12.8 - 31.4

Mercury 20 20 30 30 30 30 300 0.117 - - - ND (2.02) - 4.2 0.325 - - - - - - - 0.046

Nickel 600 600 1,000 1,000 1,000 1,000 10,000 ND (4.34) - - - 12.8 - 18 13.4 - - - - - - - 16

Selenium 400 400 700 700 700 700 7,000 ND (0.43) - - - ND (5.52) - ND (7.81) ND (6.79) - - - - - - - ND (5.03)

Silver 100 100 200 200 200 200 2,000 - - - - ND (1.10) - 0.78 ND (0.68) - - - - - - - ND (0.50)

Vanadium 400 400 700 700 700 700 7,000 - - - - 36.9 - 41.2 ND (6.79) - - - - - - - ND (5.03)

Zinc 1000 1000 3,000 3,000 5,000 5,000 10,000 - - - - 48.6 - 696 196 - - - - - - - 88.4

VOCs

Acetone 50 400 50 400 50 400 10,000 ND - - - - - - - - - - - - - ND (0.0141) -

2-Butanone (MEK) 50 400 50 400 50 400 10,000 ND - - - - - - - - - - - - - ND (0.0141) -

Cyanide

Total Cyanide 30 30 100 100 500 500 5,000 - - ND (1.66) - - ND (1.72) - - - - - - - - - -

NOTES:
(1)

Bold boxed values indicates exceedance of Method 1 standard.

ND indicates that the analyte was not detected above laboratory reporting limits.  

NE indicates no Method 1 standard (or Method 3 UCL) established for this compound.  

- indicates sample not analyzed for respective analyte.

Exposure Point Concentrations were calculated via arithmetic average using only detections above laboratory reporting limits, as 

further discussed in this report.  

Analyses
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TABLE 8A - EPCS for Shallow Soils for Other Site COCs

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

Sample Location:

Sample Depth:

S-1/GW-2 S-1/GW-3 S-2/GW-2 S-2/GW-3 S-3/GW-2 S-3/GW-3 UCLs

EPH carbon ranges

C9-C18 Aliphatics 1,000 1,000 3,000 3,000 5,000 5,000 20,000

C11-C22 Aromatics 1,000 1,000 3,000 3,000 5,000 5,000 10,000

C19-C36 Aliphatics 3,000 3,000 5,000 5,000 5,000 5,000 20,000

Target PAHs

Acenaphthene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Anthracene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Benz(a)anthracene 7 7 40 40 300 300 3,000

Benzo(a)pyrene 2 2 7 7 30 30 300

Benzo(b)fluoranthene 7 7 40 40 300 300 3,000

Benzo(g,h,i)perylene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Benzo(k)fluoranthene 70 70 400 400 3,000 3,000 10,000

Chrysene 70 70 400 400 3,000 3,000 10,000

Dibenzo(a,h)anthracene 0.7 0.7 4 4 30 30 300

Fluoranthene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Fluorene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Indeno(1,2,3-cd)pyrene 7 7 40 40 300 300 3,000

2-Methylnaphthalene 80 300 80 500 80 500 5,000

Naphthalene 20 500 20 1,000 20 3,000 10,000

Phenanthrene 500 500 1,000 1,000 3,000 3,000 10,000

Pyrene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Metals

Antimony 20 20 30 30 30 30 300

Barium 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Beryllium 90 90 200 200 200 200 2,000

Cadmium 70 70 100 100 100 100 1,000

Hexavalent Chromium 100 100 200 200 200 200 2,000

[calculated Cr3] 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Lead 200 200 600 600 600 600 6000

Mercury 20 20 30 30 30 30 300

Nickel 600 600 1,000 1,000 1,000 1,000 10,000

Selenium 400 400 700 700 700 700 7,000

Silver 100 100 200 200 200 200 2,000

Vanadium 400 400 700 700 700 700 7,000

Zinc 1000 1000 3,000 3,000 5,000 5,000 10,000

VOCs

Acetone 50 400 50 400 50 400 10,000

2-Butanone (MEK) 50 400 50 400 50 400 10,000

Cyanide

Total Cyanide 30 30 100 100 500 500 5,000

NOTES:
(1)

Bold boxed values indicates exceedance of Method 1 standard.

ND indicates that the analyte was not detected above laboratory reporting limits.  

NE indicates no Method 1 standard (or Method 3 UCL) established for this compound.  

- indicates sample not analyzed for respective analyte.

Exposure Point Concentrations were calculated via arithmetic average using only detections above laboratory reporting limits, as 

further discussed in this report.  

Analyses

94.5 94.5

2,210 1,178

2,050 1,100

ND -

ND -

ND -

ND -

ND -

ND -

ND -

ND -

ND -

ND -

ND -

ND -

ND -

ND -

ND -

ND -

3 3

1,060 302

0.67 0.46

18.9 9.86

9.3 9.3

1,820 496

354 93

4.2 1.2

18 15.1

ND -

0.78 0.78

41.2 39.1

696 257

ND -

ND -

ND -

Highest 

Concentration

Calculated 

EPCs
(1)
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TABLE 9 - EPCS for Deeper Soils for Arsenic

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

 Area:  

Soil Boring: TP-2 TP-4 TP-6 B-35 B-37 B-37 B-39 B-39 B-41/MW-3 TP-9 B-44

UCLs Sample Depth: 5' 4-5.5' 2-5' 4-5.5' 2-4' 4-8' 2-4' 4-6' 2-4' 3-5' 2-4'

Arsenic 20 20 20 20 50 50 500 35.7 34.9 250 10,900 1,700 99.5 62.9 3,190 179 31.5 77.7 10,900 1,506

NOTES:

* These samples were collected within the arsenic >20 mg/kg boundary, but at depths considered below where elevated arsenic contamination is present.

Bold values indicates exceedance of Method 1 standard.

Represents values above MCP Method 3 UCLs 

S-3/  GW-

2

S-3/  GW-

3

MCP - Method 1 Standards

Analyses

Area of Concern (deeper soils)
Highest 

Detection
Calculated EPC

Method 3
S-1/  GW-

2

S-1/  GW-

3

S-2/  GW-

2

S-2/  GW-

3

1 of 2



TABLE 9 - EPCS for Deeper Soils for Arsenic

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

 Area:  

Soil Boring:

UCLs Sample Depth:

Arsenic 20 20 20 20 50 50 500

NOTES:

* These samples were collected within the arsenic >20 mg/kg boundary, but at depths considered below where elevated arsenic contamination is present.

Bold values indicates exceedance of Method 1 standard.

Represents values above MCP Method 3 UCLs 

S-3/  GW-

2

S-3/  GW-

3

MCP - Method 1 Standards

Analyses

Method 3
S-1/  GW-

2

S-1/  GW-

3

S-2/  GW-

2

S-2/  GW-

3

TP-1 TP-1 TP-2 TP-3A* TP-5 TP-5 TP-7 TP-7 TP-8 B-29 B-29 B-30 B-31 / MW-2 B-32 B-33 B-34 B-35* B-43 B-43 B-45/MW-4 B-45/MW-4 B-46

5' 6.5' 6.5' 5.5-6' 3-5' 5-6' 2-5' 5-5.5' 2-6' 2-4' 4-5.5' 2-4' 2-4' 2-4' 4-6' 2-4' 6-8' 2-4' 4-8' 2-4' 4-8' 2-4'

11.8 7.64 5.77 3.28 4.1 5.12 3.65 2.66 18.4 8.89 5.02 6.9 12.2 7.85 13.1 5.4 6.04 6.72 8.92 12.3 5.82 13.1

Outside of AOC (deeper soils)
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TABLE 9A - EPCs for Deeper Soils for Other Site COCs

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

Area:  

Sample Location: B-35 B-37 TP-2 TP-3A TP-4 TP-5 TP-5

Sample Depth: 4-5.5' 4-8' 5' 2-5.5' 4-5.5' 3-5' 5-6'

S-1/GW-2 S-1/GW-3 S-2/GW-2 S-2/GW-3 S-3/GW-2 S-3/GW-3 UCLs

EPH carbon ranges

C9-C18 Aliphatics 1,000 1,000 3,000 3,000 5,000 5,000 20,000 ND (27.7) ND (22.6) - ND (63.2) - - - ND -

C11-C22 Aromatics 1,000 1,000 3,000 3,000 5,000 5,000 10,000 56.1 ND (22.6) - 145 - - - 145 101

C19-C36 Aliphatics 3,000 3,000 5,000 5,000 5,000 5,000 20,000 ND (27.7) ND (22.6) - 150 - - - 150 150

Target PAHs

Acenaphthene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 ND (0.74) ND (0.60) - ND (1.69) - - - ND -

Anthracene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 0.97 ND (0.60) - ND (1.69) - - - 0.97 0.97

Benz(a)anthracene 7 7 40 40 300 300 3,000 2.03 ND (0.60) - ND (1.69) - - - 2.03 1.8

Benzo(a)pyrene 2 2 7 7 30 30 300 1.75 ND (0.60) - ND (1.69) - - - 1.75 1.7

Benzo(b)fluoranthene 7 7 40 40 300 300 3,000 2.32 ND (0.60) - ND (1.69) - - - 2.32 2.0

Benzo(g,h,i)perylene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 0.94 ND (0.60) - ND (1.69) - - - 0.94 1.0

Benzo(k)fluoranthene 70 70 400 400 3,000 3,000 10,000 ND (0.74) ND (0.60) - ND (1.69) - - - ND 0.61

Chrysene 70 70 400 400 3,000 3,000 10,000 1.82 ND (0.60) - ND (1.69) - - - 1.82 1.82

Dibenzo(a,h)anthracene 0.7 0.7 4 4 30 30 300 ND (0.37) ND (0.30) - ND (0.84) - - - ND -

Fluoranthene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 4.27 ND (0.60) - ND (1.69) - - - 4.27 4.27

Fluorene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 ND (0.74) ND (0.60) - ND (1.69) - - - ND -

Indeno(1,2,3-cd)pyrene 7 7 40 40 300 300 3,000 1.13 ND (0.60) - ND (1.69) - - - 1.13 1.13

2-Methylnaphthalene 80 300 80 500 80 500 5,000 ND (0.37) ND (0.30) - ND (0.84) - - - ND -

Naphthalene 20 500 20 1,000 20 3,000 10,000 0.85 ND (0.60) - ND (1.69) - - - 0.85 0.85

Phenanthrene 500 500 1,000 1,000 3,000 3,000 10,000 4.13 ND (0.60) - ND (1.69) - - - 4.13 4.13

Pyrene 1,000 1,000 3,000 3,000 5,000 5,000 10,000 3.82 ND (0.60) - ND (1.69) - - - 3.82 3.82

Metals

Antimony 20 20 30 30 30 30 300 7.18 - - - ND (5.64) ND (6.8) ND (5.00) 7.18 7.18

Barium 1,000 1,000 3,000 3,000 5,000 5,000 10,000 97.4 - - - 60.8 38.5 53.9 97.4 62.65

Beryllium 90 90 200 200 200 200 2,000 ND (0.17) - - - 0.64 0.7 0.7 0.7 0.68

Cadmium 70 70 100 100 100 100 1,000 102 - - - ND (0.56) ND (0.68) ND (0.50) 102 102

Hexavalent Chromium 100 100 200 200 200 200 2,000 ND (0.8) - ND (0.6) - - ND (0.7) - ND ND

[calculated Cr3] 1,000 1,000 3,000 3,000 5,000 5,000 10,000 428 - 23.7 - 23 24.2 20.8 428 104

Lead 200 200 600 600 600 600 6000 70.6 - 48.5 - 8.93 22.4 8.11 70.6 32

Mercury 20 20 30 30 30 30 300 1.2 - - - 0.066 0.061 0.034 1.2 0.3

Nickel 600 600 1,000 1,000 1,000 1,000 10,000 ND (3.94) - - - 18.7 15.0 20.0 20 18

Selenium 400 400 700 700 700 700 7,000 ND (7.87) - - - ND (5.64) ND (6.8) ND (5.00) ND -

Silver 100 100 200 200 200 200 2,000 1.5 - - - ND (0.56) ND (0.68) ND (0.50) 1.5 1.5

Vanadium 400 400 700 700 700 700 7,000 5.73 - - - 54.8 54.6 39.3 54.8 38.6

Zinc 1000 1000 3,000 3,000 5,000 5,000 10,000 69.1 - - - 80.7 56.4 68.5 80.7 68.7

VOCs
(1)

Acetone 50 400 50 400 50 400 10,000 - 0.442 - - - - - 0.442 0.442

2-Butanone (MEK) 50 400 50 400 50 400 10,000 - 0.0556 - - - - - 0.0556 0.0556

Cyanide

Total Cyanide
(2) 30 30 100 100 500 500 5,000 - - - - - ND (1.68) - ND ND

NOTES:
(1)

Bold boxed values indicates exceedance of Method 1 standard.

ND indicates that the analyte was not detected above laboratory reporting limits.  

NE indicates no Method 1 standard (or Method 3 UCL) established for this compound.  

- indicates sample not analyzed for respective analyte.

Area of Concern (deeper soils)

Highest 

Concentration

Calculated 

EPCs
(1)

Analyses

Exposure Point Concentrations were calculated via arithmetic average using only detections above laboratory reporting limits, as 

further discussed in this report.  

MCP - Method 1 Standards Method 3
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TABLE 9A - EPCs for Deeper Soils for Other Site COCs

Gallows Hill Park

50 Proctor Street - Subject of RTN 3-35355 

Salem, Massachusetts 

Area:  

Sample Location:

Sample Depth:

S-1/GW-2 S-1/GW-3 S-2/GW-2 S-2/GW-3 S-3/GW-2 S-3/GW-3 UCLs

EPH carbon ranges

C9-C18 Aliphatics 1,000 1,000 3,000 3,000 5,000 5,000 20,000

C11-C22 Aromatics 1,000 1,000 3,000 3,000 5,000 5,000 10,000

C19-C36 Aliphatics 3,000 3,000 5,000 5,000 5,000 5,000 20,000

Target PAHs

Acenaphthene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Anthracene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Benz(a)anthracene 7 7 40 40 300 300 3,000

Benzo(a)pyrene 2 2 7 7 30 30 300

Benzo(b)fluoranthene 7 7 40 40 300 300 3,000

Benzo(g,h,i)perylene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Benzo(k)fluoranthene 70 70 400 400 3,000 3,000 10,000

Chrysene 70 70 400 400 3,000 3,000 10,000

Dibenzo(a,h)anthracene 0.7 0.7 4 4 30 30 300

Fluoranthene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Fluorene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Indeno(1,2,3-cd)pyrene 7 7 40 40 300 300 3,000

2-Methylnaphthalene 80 300 80 500 80 500 5,000

Naphthalene 20 500 20 1,000 20 3,000 10,000

Phenanthrene 500 500 1,000 1,000 3,000 3,000 10,000

Pyrene 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Metals

Antimony 20 20 30 30 30 30 300

Barium 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Beryllium 90 90 200 200 200 200 2,000

Cadmium 70 70 100 100 100 100 1,000

Hexavalent Chromium 100 100 200 200 200 200 2,000

[calculated Cr3] 1,000 1,000 3,000 3,000 5,000 5,000 10,000

Lead 200 200 600 600 600 600 6000

Mercury 20 20 30 30 30 30 300

Nickel 600 600 1,000 1,000 1,000 1,000 10,000

Selenium 400 400 700 700 700 700 7,000

Silver 100 100 200 200 200 200 2,000

Vanadium 400 400 700 700 700 700 7,000

Zinc 1000 1000 3,000 3,000 5,000 5,000 10,000

VOCs
(1)

Acetone 50 400 50 400 50 400 10,000

2-Butanone (MEK) 50 400 50 400 50 400 10,000

Cyanide

Total Cyanide
(2) 30 30 100 100 500 500 5,000

NOTES:
(1)

Bold boxed values indicates exceedance of Method 1 standard.

ND indicates that the analyte was not detected above laboratory reporting limits.  

NE indicates no Method 1 standard (or Method 3 UCL) established for this compound.  

- indicates sample not analyzed for respective analyte.

Analyses

Exposure Point Concentrations were calculated via arithmetic average using only detections above laboratory reporting limits, as 

further discussed in this report.  

MCP - Method 1 Standards Method 3 B-29 B-33 TP-1 TP-1 TP-1 TP-7 TP-7

4-5.5' 4-6' 3-5' 5' 6.5' 2-5' 5-5.5'

- - ND (21.5) - - ND (18.2) -

- - ND (21.5) - - ND (18.2) -

- - 78.5 - - ND (18.2) -

 

- - ND (0.57) - - ND (0.49) -

- - ND (0.57) - - ND (0.49) -

- - 1.6 - - ND (0.49) -

- - 1.57 - - ND (0.49) -

- - 1.76 - - ND (0.49) -

- - 1.02 - - ND (0.49) -

- - 0.61 - - ND (0.49) -

- - 1.64 - - ND (0.49) -

- - ND (0.29) - - ND (0.24) -

- - 3.33 - - ND (0.49) -

- - ND (0.57) - - ND (0.49) -

- - 1.09 - - ND (0.49) -

- - ND (0.29) - - ND (0.24) -

- - ND (0.57) - - ND (0.49) -

- - 2.45 - - ND (0.49) -

- - 3.20 - - ND (0.49) -

ND (6.54) - - ND (4.03) - - ND (4.42)

26.4 - - 47.9 - - 35.6

0.46 - - 0.47 - - 0.48

ND (0.65) - - 0.4 - - ND (0.44)

- - - 0.6 - - -

12.8 - - 25.2 - - -

12.7 - - 6.32 12.5 - 6.25

ND (0.025) - - ND (0.023) - - 0.032

9.58 - - 15 - - 13.8

ND (6.54) - - ND (4.03) - - ND (4.42)

ND (0.65) - - ND (0.40) - - ND (0.44)

22.1 - - 25.2 - - 31.6

43.2 - - 48.4 - - 51

- - - 0.0465 - - -

- - - ND - - -

- - - 1.11 - - -

Outside of AOC (deeper soils)
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16 Chestnut Street, Suite 520  •  Foxborough, MA 02035  •  Tel: 508-339-3200  •  Fax: 508-339-3248 

 

S O V E R E I G N  C O N S U L T I N G  I N C .   
 
 
February 11, 2019  
 
Todd Kirton, LSP 
Tighe & Bond  
446 Main Street 
Worcester, Massachusetts 01608 
 
RE: Calculation Air Action Levels 

Gallows Hill Park  
50 Proctor Street, Salem, Massachusetts 
RTN 3-0035355 

 

Dear Mr. Kirton: 

As requested, Sovereign Consulting Inc. has developed action levels (ALs) for inhalable soil 
particles (i.e., particles with an aerodynamic-equivalent diameter of 10 microns or less; PM10) 
containing elevated concentrations of arsenic and other metals. The ALs are based on sampling 
data for soil collected from the park, as provided by Tighe & Bond. The PM10 ALs are protective 
of residential and construction/utility worker exposure and are intended to be used to monitor 
air PM10 concentrations during soil removal activities. This letter describes the PM10 action level 
calculations and discusses their use. 
 
Calculation of Action Levels  

To calculate action levels, risk assessment calculations were first performed estimating the 
potential health risks to construction/utility workers and off-site residents posed by inhalation 
and ingestion of soil particles during soil removal activities. A limited suite of constituents 
detected at elevated concentrations were assessed: arsenic, chromium (total) and lead. From this 
assessment, it was identified that arsenic provided nearly 100% of the non-carcinogenic health 
hazards and carcinogenic risks from the site.  Therefore, the AL is based on exposure to arsenic 
alone.  
 
An assumed PM10 concentration of 60 micrograms per cubic meter (µg/m3) is used as a place-
holder to establish the relationship between arsenic concentrations in soil and risk levels. Once 
this relationship has been established, the equation is rearranged to calculate a maximum 
acceptable PM10 concentration associated with a target acceptable risk or hazard level. 
 
It is assumed that soil excavation will result in PM10 concentrations that construction/utility 
workers and off-site residents are exposed to for 8 hours per day, 5 days per week, for a 
6-month exposure period. Based on a MassDEP-adopted exposure model, construction/utility 
workers are assumed to have an inhalation rate of 60 liters per minute (L/min; 86.4 m3/day), 
representing elevated activity. When performed for off-site residents, a typical resting 
inhalation rate of 14 L/min (20 m3/day) was applied. All other exposure factors for the two 
receptor groups remained the same. 
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The concentration of arsenic on PM10 was assumed to be the same as arsenic concentrations in 
soil; in other words, it was not assumed that smaller inhalable particles of PM10 contained 
higher or lower concentrations of arsenic than bulk soil samples. Specifically, PM10 was 
assumed to contain the maximum detected concentration of arsenic in soil, a concentration of 
633 mg/kg. 
 
Potential non-carcinogenic health hazards and excess lifetime cancer risks were quantified for 
both inhalation pathways using MassDEP-adopted toxicity values for arsenic.  
 
Risk characterization calculations for construction/utility workers are presented in 
Appendix A; results are summarized below: 
 

RISK CHARACTERIZATION SUMMARY 
CONSTRUCTION/UTILITY WORKERS  

EXPOSURE PATHWAY 
Non-Carcinogenic  
Hazard Index [1] 

Excess Lifetime  
Cancer Risk 

All COCs [2] Arsenic Alone Arsenic [3] 
Inhalation of entrained soil particles 
(assumed PM10) 

1.0 0.97 4 x 10-7 

Ingestion of inhaled, entrained soil 
particles 0.04 0.03 1 x 10-7 

Total (Both Pathways) 1.0 1.0 5 x 10-7 
Maximum Acceptable Level  
(for all constituents) 1 1 x 10-6 

[1] HIs are expanded out beyond the recommend one significant figure for informational purposes. 
[2] Includes arsenic, chromium (total) and lead. 
[3] Arsenic is the only carcinogen among the constituents assessed. 
 
For the non-carcinogenic endpoint above, arsenic and the soil particle inhalation pathway 
constituted 97% of the total HI and the soil particle ingestion pathway constituted 3% of the 
total HI. For the cancer endpoint, the soil particle and inhalation and ingestion pathways 
constitute 80 and 20 percent, respectively of the total risk.   
 
Note that the total hazard Index (HI) and cancer risk do not include consideration of other 
exposure pathways the workers may be subject to, such as soil ingestion or dermal contact, 
since they are not subject to ALs. Since other pathways and constituents may “add” to the 
overall risk/hazards, a “target” HI of 0.2 was conservatively adopted to derive a PM10 AL for 
the non-carcinogenic endpoint and a conservative “target” cancer risk of 1x10-6 was adopted to 
derive a PM10 AL for the carcinogenic endpoint.  If the other exposure pathways are adequately 
managed and other constituents continue to remain below concentrations of concern compared 
to arsenic, then the more conventional “acceptable risk” endpoints of HI = 1.0 and cancer 
risk = 1x10-5 could be applied as target values. 
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Calculated PM10 concentrations in air for both sets of “acceptable risk” levels are shown below. 
 

CALCULATED PM10 ACTION LEVELS 
PROTECTIVE OF CONSTRUCTION/UTILITY WORKER  EXPOSURE TO ARSENIC 

TOXICITY ENDPOINT 
AND RISK/HAZARD 

LEVEL 

CONSERVATIVE 
CALCULATED 

ASSOCIATED PM10 
CONCENTRATION 

(µg/m3) 

TOXICITY ENDPOINT 
AND RISK/HAZARD 

LEVEL 

ALTERNATE 
CALCULATED 

ASSOCIATED PM10 
CONCENTRATION 

(µg/m3) 

Hazard Index = 0.2 12 Hazard Index = 1.0 60 

Excess Lifetime Cancer 
Risk = 1x10-6 

114 
Excess Lifetime Cancer 
Risk = 1x10-5 

1,145 

µg/m3 Micrograms per cubic meter. 
 
As is apparent, the non-carcinogenic endpoint results in a lower maximum acceptable PM10 

concentration than the cancer endpoint, so the lower of the two calculated values, a PM10 
concentration of 12 µg/m3, is adopted as the conservative PM10 Action Level. Again, if 
other pathways are controlled and arsenic continues to be the risk driver, then the 
alternate AL of 60 µg/m3 could be applied. 
 
The hazard/risk calculations for off-site residents is summarized below: 
 

RISK CHARACTERIZATION SUMMARY 
OFF-SITE RESIDENTS 

EXPOSURE PATHWAY 
Non-Carcinogenic  
Hazard Index [1] 

Excess Lifetime  
Cancer Risk 

All COCs [2] Arsenic Alone Arsenic [3] 
Inhalation of entrained soil particles 
(assumed PM10) 

0.24 0.23 1 x 10-7 

Ingestion of inhaled, entrained soil 
particles 0.0084 0.0077 2 x 10-8 

Total (Both Pathways) 0.24 0.23 1 x 10-7 
Maximum Acceptable Level  
(for all constituents) 1 1 x 10-6 

[1]. HIs are expanded out beyond the recommend one significant figure for informational purposes. 
[2]. Includes arsenic, chromium (total) and lead. 
[3]. Arsenic is the only carcinogen among the constituents assessed. 
 
As can be seen, the risk/hazards posed to off-site residents through these two pathways are 
below maximum acceptable risk/hazard levels and are less than that experienced by 
construction/utility workers. This means that the action levels calculated to protect 
construction/utility workers will also protect off-site residents. 
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If you have any questions, or require additional information, please do not hesitate to contact 
the undersigned at (401) 323-9571.  
 
Regards,  
 
SOVEREIGN CONSULTING INC. 
 
 
 
 
 
Cynthia Fuller 
Health Risk Assessor 
 
Attachments:  
Appendix A Risk and Action Level Calculations – Construction/Utility Workers 
Appendix B Risk Calculations – Off-site Residents 
 
 



 

 

APPENDIX A 
Risk and Action Level Calculations 

Construction/Utility Workers 
 

  



Calculation of PM10 Action Levels for Construction/Utility Workers
Gallows Hill Park, Salem, Massachusetts

App A MassDEP Approach Risk Construction and PM10 action levels.xlsx
2/11/2019 Page 1 of 6

Non-cancer Endpoint Conservative

Exposure pathway

Assumed 
Particulate 

Matter (PM10) Air 
Concentration 1

Calculated HQ 
at Assumed 

PM10 

Concentration 1
Target PM10 

2 Target PM10 Target PM10 
2 Target PM10

µg/m3 (unitless) µg/m3 mg/m3 µg/m3 mg/m3

Inhalation of Entrained Soil Particles 60 1.0 97% 0.2 0.193 12 1.0 0.967 60
Ingestion of Inhaled, Entrained Soil Particles 60 0.03 3% 0.2 0.007 12 1.0 0.033 60
Total Hazard Index 1.0

Cancer Endpoint Conservative

Exposure pathway

Assumed 
Particulate 

Matter (PM10) Air 
Concentration 1

Calculated 
Risk at 

Assumed PM10 

Concentration 1
Target PM10 

2 Target PM10 Target PM10 
2 Target PM10

µg/m3 (unitless) µg/m3 mg/m3 µg/m3 mg/m3

Inhalation of Entrained Soil Particles 60 4.2E-07 80% 1.0E-06 8.0E-07 114 1.0E-05 8.0E-06 1,145
Ingestion of Inhaled, Entrained Soil Particles 60 1.1E-07 20% 1.0E-06 2.0E-07 114 1.0E-05 2.0E-06 1,145
Total Risk 5.2E-07

Selected PM10 Action Level 0.012 mg/m3

µg/m3    Micrograms per cubic meter  
mg/m3   Milligrams per cubic meter
1.  From the associated risk calculations.
2.  [Pathway-specific Target HQ or Risk  x Assumed PM10]/Calculated HQ or Risk

1.14

Total Target HI

0.060

Pathway-
Specific Target 

HI

Target Cancer 
Risk 

Pathway-
Specific Target 

Risk

0.11

Percent of 
Total HI Total Target HI

Pathway-
Specific Target 

HI

0.012

Percent of 
Total Risk 

Level

Target Cancer 
Risk 

Pathway-
Specific Target 

Risk

PM10 Action Level Summary (Based on Arsenic Exposure)



Calculation of PM10 Action Levels for Construction/Utility Workers
Gallows Hill Park, Salem, Massachusetts

App A MassDEP Approach Risk Construction and PM10 action levels.xlsx
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 Exposure Pathway
Non-

Carcinogenic 
Hazard Index

Excess Lifetime 
Cancer Risk

Inhalation of Entrained Soil Particles 1.0 4E-07
Ingestion of Inhaled, Entrained Soil Particles 0.04 1E-07
Total (All Pathways) 1.0 5E-07

Percent contribution by arsenic 96% 100%

 Risk Characterization Summary



Calculation of PM10 Action Levels for Construction/Utility Workers
Gallows Hill Park, Salem, Massachusetts

App A MassDEP Approach Risk Construction and PM10 action levels.xlsx
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 HQ = ADE(nc) / RfCs
ADE = HI = Sum [HQ]

Risk = ADE(ca) x IUR

 ADE = Average daily exposure (mg/m3) (nc = noncarcinogen; ca = carcinogen) CF1 = Unit conversion factor [(min-kg-m3)/(hr-ug-L)]
 Csoil = Constituent concentration in soil (mg/kg) CF2 = Unit conversion factor (yr/dy)

FI  = Fraction inhaled that is retained in lungs (unitless) IHA = Assumed inhalation rate (m3/dy)
PM10 = Particulate matter concentration in air (</= 10 microns) (ug/m3) AP = Averaging period (dy)
IHW = Worker inhalation rate (L/min) RfCs = Subchronic reference concentration (mg/m3)
RAFi = Inhalation Relative absorption fraction (unitless) HQ = Non-carcinogenic Hazard Quotient (unitless)
EF = Exposure frequency (events/yr) HI = Total Hazard Index (unitless)  

 ED = Exposure duration (hr/event) Risk = Excess lifetime cancer risk (unitless)
EP = Exposure period (yr) IUR = Cancer inhalation unit risk [(mg/m3)-1]
  

 
Constituent Csoil FI PM10 IHW RAFi EF ED EP CF1 CF2 IHA AP (nc) ADE  (nc) RfCs HQ AP (ca) ADE  (ca) IUR Risk

(mg/kg) (unitless) (ug/m3) (L/min) (unitless) (events/yr) (hr/event) (yr) (min-kg-m3)/(hr-ug-L) (yr/dy) (m3/dy) (yr) (mg/m3) (mg/m3) (unitless) (yr) (mg/m3) [(mg/m3)-1] (unitless)
Arsenic 633 0.5 60 60 1 130 8 1 6.00E-11 2.74E-03 20 0.5 1.95E-05 0.00002 0.97 70 1.39E-07 3 4E-07
Chromium (total) 332 0.5 60 60 1 130 8 1 6.00E-11 2.74E-03 20 0.5 1.02E-05 0.0003 0.03 - - - -
Lead 126 0.5 60 60 1 130 8 1 6.00E-11 2.74E-03 20 0.5 3.88E-06 0.001 0.004 - - - -
Total HI = 1.0 Risk = 4E-07

Csoil x FI x PM10 x IHW x RAFi x EF x ED x EP x CF1 x CF2
AP x IH A

Inhalation of Entrained Soil Particles



Calculation of PM10 Action Levels for Construction/Utility Workers
Gallows Hill Park, Salem, Massachusetts

App A MassDEP Approach Risk Construction and PM10 action levels.xlsx
2/11/2019 Page 4 of 6

 
ADD = HQ = ADD (nc)/RfDs

HI = Sum [HQ]

 ADD = Average daily dose (mg/kg-dy) (ca = carcinogens, nc = non-carcinogens) CF1 = Unit conversion factor [(min-kg-m3)/(hr-ug-L)]
 Csoil = Constituent concentration in soil (mg/kg) CF2 = Unit conversion factor (yr/dy)

FI  = Fraction inhaled that is ingested (unitless) BW = Body weight (kg)
PM10 = Particulate matter concentration in air (</= 10 microns) (ug/m3) AP = Averaging period (yr)
IHW = Worker inhalation rate (L/min) HQ = Non-carcinogenic Hazard Quotient (unitless)
RAFo = Relative absorption fraction (unitless) RfDs = Subchronic Reference Dose (mg/kg-dy)
EF = Exposure frequency (events/yr) HI = Total Hazard Index (unitless)  

 ED = Exposure duration (hr/event) Risk = Excess lifetime cancer risk (unitless)

EP = Exposure period (yr)  IUR = Cancer inhalation unit risk [(mg/m3)-1]
  

 
Constituent Csoil FI PM10 IHW RAFo EF ED EP CF1 CF2 BW AP (nc) ADD (nc) RfDs HQ AP (ca) ADD (ca) OSF Risk

(mg/kg) (unitless) (ug/m3) (L/min) (unitless) (events/yr) (hr/event) (yr) [(min-kg-m3)/(hr-ug-L)] (yr/dy) (kg) (yr) (mg/kg-dy) (mg/kg-dy) (unitless) (yr) (mg/kg-dy) [mg/kg-dy)-1] (unitless)
Arsenic 633 1.5 60 60 0.5 130 8 1 6.00E-11 2.74E-03 58.7 0.5 9.96E-06 0.0003 0.03 70 7.11E-08 1.5 1E-07
Chromium (total) 332 1.5 60 60 1 130 8 1 6.00E-11 2.74E-03 58.7 0.5 1.04E-05 1.5 0.000007 - - - -
Lead 126 1.5 60 60 0.5 130 8 1 6.00E-11 2.74E-03 58.7 0.5 1.98E-06 0.00075 0.003 - - - -
Total HI = 0.04 Risk = 1E-07

Csoil x FI x PM10 x IHW x RAFo x EF x ED x EP x CF1 x CF2
BW x AP 

Ingestion of Inhaled, Entrained Soil Particles
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CS

(mg/kg)
Arsenic 633
Chromium (total) 332
Lead 126

Conveyed by Tom Kirton, Tighe & Bond.

Exposure Point Concentration

Constituent

Soil Exposure Point 
Concentration



Calculation of PM10 Action Levels for Construction/Utility Workers
Gallows Hill Park, Salem, Massachusetts

App A MassDEP Approach Risk Construction and PM10 action levels.xlsx
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Oral Dermal
Arsenic A 0.0003 [2] 0.0003 [2] 0.00002 [2] 0.00002 [2] 1.5 3 0.5 0.03
Chromium (total) D 1.5 [2] 1.5 [2] 0.0001 [2] 0.0003 [2] - - 1 0.1
Lead B2 0.00075 [2] 0.00075 [2] 0.001 [2] 0.001 [2] - - 0.5 0.006

2. Obtained from MassDEP( 2014) Method 1 Numerical Standards and supporting documentation.

Toxicity Values and Relative Absorption Factors

Chronic Inhalation 
Reference 

Concentration

(RfC)

Soil Relative 
Absorption Factors 

(RAF) 2

(unitless)

Chronic Oral 
Reference Dose 

(RfD)
[(mg/m3)-1]

Oral Cancer 
Slope Factor

(OSF)
[(mg/kg-dy)-1]

Subchronic 
Inhalation 
Reference 

Concentration
(RfCs)

(mg/m3)

Inhalation Cancer
Unit Risk

(IUR)
(mg/kg-dy)

Carcinogenic 
Weight of 
Evidence 

Category 1
Constituent

(mg/m3)

Subchronic Oral 
Reference Dose

(RfDs)
(mg/kg-dy)
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Risk Characterization of Off-Site Residential Exposure - Inhalation Pathways Only
Gallows Hill Park, Salem, Massachusetts
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 Exposure Pathway
Non-

Carcinogenic 
Hazard Index

Excess Lifetime 
Cancer Risk

Inhalation of Entrained Soil Particles 0.24 1E-07
Ingestion of Inhaled, Entrained Soil Particles 0.0084 2E-08
Total (All Pathways) 0.24 1E-07

Percent contribution by arsenic 96% 100%

 Risk Characterization Summary



Risk Characterization of Off-Site Residential Exposure - Inhalation Pathways Only
Gallows Hill Park, Salem, Massachusetts

App B MassDEP Approach Risk Resident.xlsx
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 HQ = ADE(nc) / RfCs
ADE = HI = Sum [HQ]

Risk = ADE(ca) x IUR

 ADE = Average daily exposure (mg/m3) (nc = noncarcinogen; ca = carcinogen) CF1 = Unit conversion factor [(min-kg-m3)/(hr-ug-L)]
 Csoil = Constituent concentration in soil (mg/kg) CF2 = Unit conversion factor (yr/dy)

FI  = Fraction inhaled that is retained in lungs (unitless) IHA = Assumed inhalation rate (m3/dy)
PM10 = Particulate matter concentration in air (</= 10 microns) (ug/m3) AP = Averaging period (dy)
IHW = Worker inhalation rate (L/min) RfCs = Subchronic reference concentration (mg/m3)
RAFi = Inhalation Relative absorption fraction (unitless) HQ = Non-carcinogenic Hazard Quotient (unitless)
EF = Exposure frequency (events/yr) HI = Total Hazard Index (unitless)  

 ED = Exposure duration (hr/event) Risk = Excess lifetime cancer risk (unitless)
EP = Exposure period (yr) IUR = Cancer inhalation unit risk [(mg/m3)-1]
  

 Change
Constituent Csoil FI PM10 IHW RAFi EF ED EP CF1 CF2 IHA AP (nc) ADE  (nc) RfCs HQ AP (ca) ADE  (ca) IUR Risk

(mg/kg) (unitless) (ug/m3) (L/min) (unitless) (events/yr) (hr/event) (yr) (min-kg-m3)/(hr-ug-L) (yr/dy) (m3/dy) (yr) (mg/m3) (mg/m3) (unitless) (yr) (mg/m3) [(mg/m3)-1] (unitless)
Arsenic 633 0.5 60 14 1 130 8 1 6.00E-11 2.74E-03 20 0.5 4.55E-06 0.00002 0.23 70 3.25E-08 3 1E-07
Chromium (total) 332 0.5 60 14 1 130 8 1 6.00E-11 2.74E-03 20 0.5 2.38E-06 0.0003 0.01 - - - -
Lead 126 0.5 60 14 1 130 8 1 6.00E-11 2.74E-03 20 0.5 9.05E-07 0.001 0.001 - - - -
Total HI = 0.2 Risk = 1E-07

Csoil x FI x PM10 x IHW x RAFi x EF x ED x EP x CF1 x CF2
AP x IH A

Inhalation of Entrained Soil Particles



Risk Characterization of Off-Site Residential Exposure - Inhalation Pathways Only
Gallows Hill Park, Salem, Massachusetts

App B MassDEP Approach Risk Resident.xlsx
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ADD = HQ = ADD (nc)/RfDs

HI = Sum [HQ]

 ADD = Average daily dose (mg/kg-dy) (ca = carcinogens, nc = non-carcinogens) CF1 = Unit conversion factor [(min-kg-m3)/(hr-ug-L)]
 Csoil = Constituent concentration in soil (mg/kg) CF2 = Unit conversion factor (yr/dy)

FI  = Fraction inhaled that is ingested (unitless) BW = Body weight (kg)
PM10 = Particulate matter concentration in air (</= 10 microns) (ug/m3) AP = Averaging period (yr)
IHW = Worker inhalation rate (L/min) HQ = Non-carcinogenic Hazard Quotient (unitless)
RAFo = Relative absorption fraction (unitless) RfDs = Subchronic Reference Dose (mg/kg-dy)
EF = Exposure frequency (events/yr) HI = Total Hazard Index (unitless)  

 ED = Exposure duration (hr/event) Risk = Excess lifetime cancer risk (unitless)

EP = Exposure period (yr)  IUR = Cancer inhalation unit risk [(mg/m3)-1]
  

 
Constituent Csoil FI PM10 IHW RAFo EF ED EP CF1 CF2 BW AP (nc) ADD (nc) RfDs HQ AP (ca) ADD (ca) OSF Risk

(mg/kg) (unitless) (ug/m3) (L/min) (unitless) (events/yr) (hr/event) (yr) [(min-kg-m3)/(hr-ug-L)] (yr/dy) (kg) (yr) (mg/kg-dy) (mg/kg-dy) (unitless) (yr) (mg/kg-dy) [mg/kg-dy)-1] (unitless)
Arsenic 633 1.5 60 14 0.5 130 8 1 6.00E-11 2.74E-03 58.7 0.5 2.32E-06 0.0003 0.0077 70 1.66E-08 1.5 2E-08
Chromium (total) 332 1.5 60 14 1 130 8 1 6.00E-11 2.74E-03 58.7 0.5 2.44E-06 1.5 0.000002 - - - -
Lead 126 1.5 60 14 0.5 130 8 1 6.00E-11 2.74E-03 58.7 0.5 4.62E-07 0.00075 0.0006 - - - -
Total HI = 0.008 Risk = 2E-08

Csoil x FI x PM10 x IHW x RAFo x EF x ED x EP x CF1 x CF2
BW x AP 

Ingestion of Inhaled, Entrained Soil Particles
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CS

(mg/kg)
Arsenic 633
Chromium (total) 332
Lead 126

Conveyed by Tom Kirton, Tighe & Bond.

Exposure Point Concentration

Constituent

Soil Exposure Point 
Concentration



Risk Characterization of Off-Site Residential Exposure - Inhalation Pathways Only
Gallows Hill Park, Salem, Massachusetts

App B MassDEP Approach Risk Resident.xlsx
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Oral Dermal
Arsenic A 0.0003 [2] 0.0003 [2] 0.00002 [2] 0.00002 [2] 1.5 3 0.5 0.03
Chromium (total) D 1.5 [2] 1.5 [2] 0.0001 [2] 0.0003 [2] - - 1 0.1
Lead B2 0.00075 [2] 0.00075 [2] 0.001 [2] 0.001 [2] - - 0.5 0.006

2. Obtained from MassDEP( 2014) Method 1 Numerical Standards and supporting documentation.

Toxicity Values and Relative Absorption Factors

Chronic Inhalation 
Reference 

Concentration

(RfC)

Soil Relative 
Absorption Factors 

(RAF) 2

(unitless)

Chronic Oral 
Reference Dose 

(RfD)
[(mg/m3)-1]

Oral Cancer 
Slope Factor

(OSF)
[(mg/kg-dy)-1]

Subchronic 
Inhalation 
Reference 

Concentration
(RfCs)

(mg/m3)

Inhalation Cancer
Unit Risk

(IUR)
(mg/kg-dy)

Carcinogenic 
Weight of 
Evidence 

Category 1
Constituent

(mg/m3)

Subchronic Oral 
Reference Dose

(RfDs)
(mg/kg-dy)



Park Visitor - Soil Imminent Hazard Evaluation: Table PSIH-1 ShortForm Version 10-12

Exposure Point Concentration (EPC) Vlookup Version v0315

Based on Visitor Ages 1-6 (Cancer) and 1-2 (Noncancer)
ELCR (all chemicals) = 1.2E-04

**Do not insert or delete any rows** Subchronic HI (all chemicals) = 7.8E+00

Click on empty cell below and select OHM using arrow.

Oil or EPC

Hazardous Material (mg/kg) ELCRingestion ELCRdermal ELCRtotal HQing HQderm HQtotal

ARSENIC 8.7E+02 7.9E-05 3.7E-05 1.2E-04 5.8E+00 2.0E+00 7.8E+00

Subchronic

MassDEP ORS

Contact: Lydia Thompson

Lydia.Thompson@state.ma.us

617-556-1165 1 of 1 Sheet: EPCs
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APPENDIX E 



 Test Pit No.

Page No.

File No.

Checked By:

   

T&B Rep. Contractor Date

 Operator Ground Elev.

Weather Make CAT Model Time Started

Capacity Reach ft. Time Completed

    

Depth Soil Description Sample PID Boulder

  No. Reading Excav. Count/ Note

 (ppm) Effort Class No.

 

 

Notes:

1.) Little unknown odor observed from 5-6 feet BSG

2.) Groundwater encountered at 6 feet BSG

Test Pit Plan

  

6

3

   

     

Volume = cu. yd. 8:30 AM 6 feet BSG

J:\S\S1758 Salem MA On Call Engineering\Gallows Hill Park_due diligence\Field Work\Logs\[Test Pit Logs KCL.xls]TP-1

4.4

50 Proctor Street

E

E

E

E

E

Blueish/gray, fine to medium SAND and SILT, trace Gravel.

0.0

Project/Site Information

Salem, Massachusetts

M

E

8:45 AM

TP-1

S-1758-020

1 of 1Gallows Hill Park

25° F Cloudy

Technical Drilling Services 01/28/19

--

8:00 AM

Brown fine to coarse SAND, some Gravel, little Silt.

Kerri Lewis

ASH, BRICK, COAL (anthropogenic fill material), trace Metal.

Brownish red, fine to medium SAND and SILT, trace Gravel, moist.

End of Exploration at 6.6 feet BSG

1

2

A

A

A

A

A

A

A

 

Donny

 

Excavation Effort

E-----Easy
M-----Moderate

D-----Difficult

Boulder Class

Letter                    Size Range
Designation               Classification

A                              6" - 17"
B                             18" - 36"
C                               36" +

0

1'

2'

3'

4'

5'

6'

7'

8'

9'

10'

11'

12'

13'

14'

15'

16'

TRACE (TR.)

LITTLE (LI.)

SOME (SO.)

AND

0 - 10%

10 - 20%

20 - 35%

35 - 50%

Abbreviations

F = Fine
M = Medium

C = Coarse
V = Very
F/M = Fine to medium

F/C = Fine to coarse
GR = Gray

BN = Brown
YEL = Yellow

GROUNDWATER

Elapsed

Time to
Reading

(Hours)

( X ) Encountered

( ) Not Encountered

Depth

to
Ground-

water

Proportions

Used



 Test Pit No.

Page No.

File No.

Checked By:

   

T&B Rep. Contractor Date

 Operator Ground Elev.

Weather Make CAT Model Time Started

Capacity Reach ft. Time Completed

    

Depth Soil Description Sample PID Boulder

  No. Reading Excav. Count/ Note

 (ppm) Effort Class No.

 

 

Notes:

1.) Groundwater encountered at 6 feet BSG

Test Pit Plan

  

6

3

   

     

Volume = cu. yd. 9:45 AM 6.5 feet BSG

J:\S\S1758 Salem MA On Call Engineering\Gallows Hill Park_due diligence\Field Work\Logs\[Test Pit Logs KCL.xls]TP-2

4.3

 

Brown, fine to medium SAND and Silt, little Gravel, wet.

End of Exploration at 6.5 feet BSG

E A

Blueish/gray, fine to medium SAND and SILT.

E A 1

E A

E A

Brown, fine to coarse SAND, some Silt, little Gravel, Trace Brick, trace Wood.

E A

E A

25° F Cloudy  9:00 AM

9:45 AM

Brown, fine to coarse SAND, some Silt,little Gravel, trace Brick.

0.0

M A

Salem, Massachusetts

Kerri Lewis Technical Drilling Services 01/28/19

Donny --

Project/Site Information

TP-2
Gallows Hill Park 1 of 1

50 Proctor Street S-1758-020

Excavation Effort

E-----Easy
M-----Moderate

D-----Difficult

Boulder Class

Letter                    Size Range
Designation               Classification

A                              6" - 17"
B                             18" - 36"
C                               36" +

0

1'

2'

3'

4'

5'

6'

7'

8'

9'

10'

11'

12'

13'

14'

15'

16'

TRACE (TR.)

LITTLE (LI.)

SOME (SO.)

AND

0 - 10%

10 - 20%

20 - 35%

35 - 50%

Abbreviations

F = Fine
M = Medium

C = Coarse
V = Very
F/M = Fine to medium

F/C = Fine to coarse
GR = Gray

BN = Brown
YEL = Yellow

GROUNDWATER

Elapsed

Time to
Reading

(Hours)

( X  ) Encountered

( ) Not Encountered

Depth

to
Ground-

water

Proportions

Used



 Test Pit No.

Page No.

File No.

Checked By:

   

T&B Rep. Contractor Date

 Operator Ground Elev.

Weather Make CAT Model Time Started

Capacity Reach ft. Time Completed

    

Depth Soil Description Sample PID Boulder

  No. Reading Excav. Count/ Note

 (ppm) Effort Class No.

 

 

Notes:

1.) Groundwater encountered at 8 feet BSG

Test Pit Plan

  

6

3

   

     

Volume = cu. yd. 8:30 AM 6.5 feet BSG

J:\S\S1758 Salem MA On Call Engineering\Gallows Hill Park_due diligence\Field Work\Logs\[Test Pit Logs KCL.xls]TP-3A

4.3

Brown, fine to medium SAND, some Silt, little Gravel.

ASH, BRICK, little Wood, trace Metal (anthropgenic fill material).

Blackish/brown, PEAT, little Ash.

Blueish/gray, fine to medium SAND and SILT, trace Gravel.

Brown, fine to coarse SAND and SILT, trace Gravel, wet.
1

 

End of Exploration at 8.5 feet BSG

E A

E A

E A

E A

E A

E A

25° F Cloudy  8:00 AM

8:30 AM

0.0

M A

Salem, Massachusetts

Kerri Lewis Technical Drilling Services 02/11/19

Donny --

Project/Site Information

TP-3A
Gallows Hill Park 1 of 1

50 Proctor Street S-1758-020

Excavation Effort

E-----Easy
M-----Moderate

D-----Difficult

Boulder Class

Letter                    Size Range
Designation               Classification

A                              6" - 17"
B                             18" - 36"
C                               36" +

0

1'

2'

3'

4'

5'

6'

7'

8'

9'

10'

11'

12'

13'

14'

15'

16'

TRACE (TR.)

LITTLE (LI.)

SOME (SO.)

AND

0 - 10%

10 - 20%

20 - 35%

35 - 50%

Abbreviations

F = Fine
M = Medium

C = Coarse
V = Very
F/M = Fine to medium

F/C = Fine to coarse
GR = Gray

BN = Brown
YEL = Yellow

GROUNDWATER

Elapsed

Time to
Reading

(Hours)

( X ) Encountered

( ) Not Encountered

Depth

to
Ground-

water

Proportions

Used



 Test Pit No.

Page No.

File No.

Checked By:

   

T&B Rep. Contractor Date

 Operator Ground Elev.

Weather Make CAT Model Time Started

Capacity Reach ft. Time Completed

    

Depth Soil Description Sample PID Boulder

  No. Reading Excav. Count/ Note

 (ppm) Effort Class No.

 

 

Notes:

1.) Groundwater encountered at 6.5 feet BSG

Test Pit Plan

  

6

3

   

     

Volume = cu. yd. 9:45 AM 6.5 feet BSG

J:\S\S1758 Salem MA On Call Engineering\Gallows Hill Park_due diligence\Field Work\Logs\[Test Pit Logs KCL.xls]TP-4

4.3

Brown, fine to medium SAND and SILT, trace Gravel.

ASH, some Brick, trace Coal, trace Wood, trace SAND (anthropogenic fill 

material).

Black PEAT.

Blueish/gray, fine to coarse SAND and SILT, some Gravel, trace Fabric.

Brown, fine to coarse SAND, some Silt, some Gravel, wet.

 

End of Exploration at 6.5 feet BSG

E A

E A 1

E A

E A

E A

E A

25° F Cloudy  9:00 AM

9:45 AM

0.0

M A

Salem, Massachusetts

Kerri Lewis Technical Drilling Services 02/11/19

Darwin --

Project/Site Information

TP-4
Gallows Hill Park 1 of 1

50 Proctor Street S-1758-020

Excavation Effort

E-----Easy
M-----Moderate

D-----Difficult

Boulder Class

Letter                    Size Range
Designation               Classification

A                              6" - 17"
B                             18" - 36"
C                               36" +

0

1'

2'

3'

4'

5'

6'

7'

8'

9'

10'

11'

12'

13'

14'

15'

16'

TRACE (TR.)

LITTLE (LI.)

SOME (SO.)

AND

0 - 10%

10 - 20%

20 - 35%

35 - 50%

Abbreviations

F = Fine
M = Medium

C = Coarse
V = Very
F/M = Fine to medium

F/C = Fine to coarse
GR = Gray

BN = Brown
YEL = Yellow

GROUNDWATER

Elapsed

Time to
Reading

(Hours)

( X  ) Encountered

( ) Not Encountered

Depth

to
Ground-

water

Proportions

Used



 Test Pit No.

Page No.

File No.

Checked By:

   

T&B Rep. Contractor Date

 Operator Ground Elev.

Weather Make CAT Model Time Started

Capacity Reach ft. Time Completed

    

Depth Soil Description Sample PID Boulder

  No. Reading Excav. Count/ Note

 (ppm) Effort Class No.

 

 

Notes:

1.) Concrete foundation perpendicular to Mansell Parkway was observed at 2.5 feet BSG

2.) Groundwater encountered at 6.5 feet BSG

Test Pit Plan

  

8

3

   

     

Volume = cu. yd. 10:30 AM 6.5 feet BSG

J:\S\S1758 Salem MA On Call Engineering\Gallows Hill Park_due diligence\Field Work\Logs\[Test Pit Logs KCL.xls]TP-5

5.7

Brown, fine to coarse SAND, some Silt, little Gravel, little Ash, little Brick, 

trace Fabric, trace Coal, trace Wood (anthropogenic fill material).

Reddish/brown, fine to coarse SAND, little Silt, little Gravel.

Black fibrous PEAT.

Blueish/gray, fine to coarse SAND and SILT, some Gravel, wet.

Brown, fine to medium SAND and SILT, wet.

 

End of Exploration at 6.5 feet BSG

E A 2

A

E

1

E A

E

E A

0.0

M A

A

E A

25° F Cloudy  10:00 AM

10:30 AM

Salem, Massachusetts

Kerri Lewis Technical Drilling Services 02/11/19

Darwin --

Project/Site Information

TP-5
Gallows Hill Park 1 of 1

50 Proctor Street S-1758-020

Excavation Effort

E-----Easy
M-----Moderate

D-----Difficult

Boulder Class

Letter                    Size Range
Designation               Classification

A                              6" - 17"
B                             18" - 36"
C                               36" +

0

1'

2'

3'

4'

5'

6'

7'

8'

9'

10'

11'

12'

13'

14'

15'

16'

TRACE (TR.)

LITTLE (LI.)

SOME (SO.)

AND

0 - 10%

10 - 20%

20 - 35%

35 - 50%

Abbreviations

F = Fine
M = Medium

C = Coarse
V = Very
F/M = Fine to medium

F/C = Fine to coarse
GR = Gray

BN = Brown
YEL = Yellow

GROUNDWATER

Elapsed

Time to
Reading

(Hours)

( X ) Encountered

( ) Not Encountered

Depth

to
Ground-

water

Proportions

Used



 Test Pit No.

Page No.

File No.

Checked By:

   

T&B Rep. Contractor Date

 Operator Ground Elev.

Weather Make CAT Model Time Started

Capacity Reach ft. Time Completed

    

Depth Soil Description Sample PID Boulder

  No. Reading Excav. Count/ Note

 (ppm) Effort Class No.

 

 

Notes:

1.) Groundwater encountered at 6 feet BSG

Test Pit Plan

  

6

3

   

     

Volume = cu. yd. ##### 6 feet BSG

J:\S\S1758 Salem MA On Call Engineering\Gallows Hill Park_due diligence\Field Work\Logs\[Test Pit Logs KCL.xls]TP-6

4

Brown, fine to medium SAND and SILT, trace Gravel.

Blackish/brown, fine to medium SAND and PEAT, little Slag, litle Ash, trace 

Brick, trace Gravel (anthropogenic fill material).

Blueish/gray, fine to medium SAND and SILT, trace Gravel, wet.

End of Exploration at 6 feet BSG

 

A

E 1

E A

E

E A

0.0

M A

A

E A

25° F Cloudy  10:45 AM

11:15 AM

Salem, Massachusetts

Kerri Lewis Technical Drilling Services 02/11/19

Darwin --

Project/Site Information

TP-6
Gallows Hill Park 1 of 1

50 Proctor Street S-1758-020

Excavation Effort

E-----Easy
M-----Moderate

D-----Difficult

Boulder Class

Letter                    Size Range
Designation               Classification

A                              6" - 17"
B                             18" - 36"
C                               36" +

0

1'

2'

3'

4'

5'

6'

7'

8'

9'

10'

11'

12'

13'

14'

15'

16'

TRACE (TR.)

LITTLE (LI.)

SOME (SO.)

AND

0 - 10%

10 - 20%

20 - 35%

35 - 50%

Abbreviations

F = Fine
M = Medium

C = Coarse
V = Very
F/M = Fine to medium

F/C = Fine to coarse
GR = Gray

BN = Brown
YEL = Yellow

GROUNDWATER

Elapsed

Time to
Reading

(Hours)

( X  ) Encountered

( ) Not Encountered

Depth

to
Ground-

water

Proportions

Used



 Test Pit No.

Page No.

File No.

Checked By:

   

T&B Rep. Contractor Date

 Operator Ground Elev.

Weather Make CAT Model Time Started

Capacity Reach ft. Time Completed

    

Depth Soil Description Sample PID Boulder

  No. Reading Excav. Count/ Note

 (ppm) Effort Class No.

 

 

Notes:

1.) Groundwater encountered at 5.5 feet BSG

Test Pit Plan

  

6

3

   

     

Volume = cu. yd. 12:00 PM 5.5 feet BSG

J:\S\S1758 Salem MA On Call Engineering\Gallows Hill Park_due diligence\Field Work\Logs\[Test Pit Logs KCL.xls]TP-7

3.6

Blueish/gray, fine to medium SAND and SILT, little Gravel, wet.

End of Exploration at 5.5 feet BSG

 

E A 1

E A

E A

Brown, fine to coarse SAND, some Silt, some Gravel.

E A

E A

25° F Cloudy  11:30 AM

12:00 PM

Dark brown, fine to coarse SAND, some Gravel, little Silt, trace Brick, trace 

Coal (anthropogenic fill material).

0.0

M A

Salem, Massachusetts

Kerri Lewis Technical Drilling Services 02/11/19

Darwin --

Project/Site Information

TP-7
Gallows Hill Park 1 of 1

50 Proctor Street S-1758-020

Excavation Effort

E-----Easy
M-----Moderate

D-----Difficult

Boulder Class

Letter                    Size Range
Designation               Classification

A                              6" - 17"
B                             18" - 36"
C                               36" +

0

1'

2'

3'

4'

5'

6'

7'

8'

9'

10'

11'

12'

13'

14'

15'

16'

TRACE (TR.)

LITTLE (LI.)

SOME (SO.)

AND

0 - 10%

10 - 20%

20 - 35%

35 - 50%

Abbreviations

F = Fine
M = Medium

C = Coarse
V = Very
F/M = Fine to medium

F/C = Fine to coarse
GR = Gray

BN = Brown
YEL = Yellow

GROUNDWATER

Elapsed

Time to
Reading

(Hours)

( X  ) Encountered

( ) Not Encountered

Depth

to
Ground-

water

Proportions

Used



 Test Pit No.

Page No.

File No.

Checked By:

   

T&B Rep. Contractor Date

 Operator Ground Elev.

Weather Make CAT Model Time Started

Capacity Reach ft. Time Completed

    

Depth Soil Description Sample PID Boulder

  No. Reading Excav. Count/ Note

 (ppm) Effort Class No.

 

 

Notes:

1.) Groundwater encountered at 7 feet BSG

Test Pit Plan

  

6

3

   

     

Volume = cu. yd. 12:45 PM 7 feet BSG

J:\S\S1758 Salem MA On Call Engineering\Gallows Hill Park_due diligence\Field Work\Logs\[Test Pit Logs KCL.xls]TP-8

4.6

Reddish/brown, fine to medium SAND, some Silt, trace Gravel.

Blueish/gray, fine to medium SAND and SILT, trace Gravel, wet.

End of Exploration at 7 feet BSG

 

E A

E A

E A

E A 1

E A

E A

E A

25° F Cloudy  12:15 PM

12:45 PM

Dark brown, fine to coarse SAND, some Silt, little Silt, trace Gravel, trace 

Brick. 

0.0

M A

Salem, Massachusetts

Kerri Lewis Technical Drilling Services 02/11/19

Darwin --

Project/Site Information

TP-8
Gallows Hill Park 1 of 1

50 Proctor Street S-1758-020

Excavation Effort

E-----Easy
M-----Moderate

D-----Difficult

Boulder Class

Letter                    Size Range
Designation               Classification

A                              6" - 17"
B                             18" - 36"
C                               36" +

0

1'

2'

3'

4'

5'

6'

7'

8'

9'

10'

11'

12'

13'

14'

15'

16'

TRACE (TR.)

LITTLE (LI.)

SOME (SO.)

AND

0 - 10%

10 - 20%

20 - 35%

35 - 50%

Abbreviations

F = Fine
M = Medium

C = Coarse
V = Very
F/M = Fine to medium

F/C = Fine to coarse
GR = Gray

BN = Brown
YEL = Yellow

GROUNDWATER

Elapsed

Time to
Reading

(Hours)

( X ) Encountered

( ) Not Encountered

Depth

to
Ground-

water

Proportions

Used



 Test Pit No.

Page No.

File No.

Checked By:

   

T&B Rep. Contractor Date

 Operator Ground Elev.

Weather Make CAT Model Time Started

Capacity Reach ft. Time Completed

    

Depth Soil Description Sample PID Boulder

  No. Reading Excav. Count/ Note

 (ppm) Effort Class No.

 

 

Notes:

1.) Groundwater encountered at 5 feet BSG

Test Pit Plan

  

6

3

   

     

Volume = cu. yd. 13:30 PM 5 feet BSG

J:\S\S1758 Salem MA On Call Engineering\Gallows Hill Park_due diligence\Field Work\Logs\[Test Pit Logs KCL.xls]TP-9

3.3

Blueish/gray, fine to medium SAND and SILT, trace Gravel.

Light brown, fine to coarse SAND and Silt, trace Gravel, wet.

End of Exploration at 5 feet BSG

 

E A 1

E A

E A

E A

E A

25° F Cloudy  13:00 PM

13:30 PM

Black, fine to coarse SAND, some Gravel, little Silt, little Brick, trace Metal, 

trace Coal, trace Ash.

0.0

M A

Salem, Massachusetts

Kerri Lewis Technical Drilling Services 02/11/19

Darwin --

Project/Site Information

TP-9
Gallows Hill Park 1 of 1

50 Proctor Street S-1758-020

Excavation Effort

E-----Easy
M-----Moderate

D-----Difficult

Boulder Class

Letter                    Size Range
Designation               Classification

A                              6" - 17"
B                             18" - 36"
C                               36" +

0

1'

2'

3'

4'

5'

6'

7'

8'

9'

10'

11'

12'

13'

14'

15'

16'

TRACE (TR.)

LITTLE (LI.)

SOME (SO.)

AND

0 - 10%

10 - 20%

20 - 35%

35 - 50%

Abbreviations

F = Fine
M = Medium

C = Coarse
V = Very
F/M = Fine to medium

F/C = Fine to coarse
GR = Gray

BN = Brown
YEL = Yellow

GROUNDWATER

Elapsed

Time to
Reading

(Hours)

( X ) Encountered

( ) Not Encountered

Depth

to
Ground-

water

Proportions

Used



Page

File No.

Checked by:

Drilling Co.: Casing Sampler

Foreman: N/A Direct Push Date Time

T&B Rep.: N/A 2/25/2019 9:00

Date Start: End: N/A 5'

Location N/A Geoprobe/6610DT

GS. Elev. Datum: N/A

(ft.)

1

Brown, fine to medium SAND, some Silt, little Gravel.

Reddish/brown, fine to coarse SAND, little Silt, trace Gravel.

Reddish/brown, fine to coarse SAND, some Silt, trace Gravel.

Reddish/brown, fine to coarse SAND, some Silt, Trace Gravel.

Brown, fine to coarse SAND, some Gravel, some Silt.

30

25

20

15
End of exploration at 14 feet BSG due to refusal

4-8

S-5/24 12-14 N/A

10

1
0
' 
S
lo

tt
e
d
 W

e
ll
 S

c
re

e
n

S-4/24 8-12

5

S
A
N

D

N/A

B
E
N

T
O

N
IT

E

S-3/30

N

o

t

e

s

Well Construction

S-1/20 0-2 N/A

N
A
T
IV

E RB

2
" 

P
V
C
 R

is
e
r

Depth Sample

No.

     

          Rec.(in)

Sample 

Depth

(ft.)

PID

Reading

(ppm)

Sample Description
General 

Stratigraphy

SAND

N/A

S-2/8 2-4 N/A

See Exploration Location Plan Rig Make/Model

Other

02/25/19 2/25/2019 Length

Kyle Rival Type Depth Casing Sta. Time

Kerri Lewis I.D./O.D. 5

Location: 50 Proctor Street, Salem MA

Client: City of Salem

Technical Drilling Services Groundwater Readings

Boring No. B-28A/MW-1

1 of 1

Project: Gallows Hill Park

Notes: 

1.) Groundwater encountered at 5 feet below ground surface. TRACE (TR.)
LITTLE (LI.)
SOME (SO.)

AND

0 - <10%
10 - <20%
20 - <35%

35 - <50%

Proportions Used



Page

File No.

Checked by:

Drilling Co.: Casing Sampler

Foreman: N/A Direct Push Date Time

T&B Rep.: N/A 2/26/2019 10:00

Date Start: End: N/A 5'

Location N/A Geoprobe/6610DT

GS. Elev. Datum: N/A

(ft.)

1

2

30

25

20

CLAY

15
End of exploration at 14 feet BSG due to refusal

S-5/20 12-14 N/A

Gray Clay

10

S-4/6 8-12 N/A

1
0
' 
S
lo

tt
e
d
 W

e
ll
 S

c
re

e
n

Brown, fine to coarse SAND and SILT, little Gravel.

B
E
N

T
O

N
IT

E

S-3/24 4-8 N/A

Reddish/brown, fine to coarse SAND, some Silt, little Gravel.

Brown, fine to coarse SAND, some Silt, little Gravel.

5

S
A
N

D

S-2/20 2-4 N/A

N

o

t

e

s

Well Construction

S-1/17 0-2 N/A
Reddish/brown, fine to medium SAND and SILT, trace Gravel, 

trace Brick.

N
A
T
IV

E RB

2
" 

P
V
C
 R

is
e
r

Depth Sample

No.

     

          Rec.(in)

Sample 

Depth

(ft.)

PID

Reading

(ppm)

Sample Description
General 

Stratigraphy

FILL SOILS

SILTY SAND

See Exploration Location Plan Rig Make/Model

Other

02/26/19 2/26/2019 Length

Kyle Rival Type Depth Casing Sta. Time

Kerri Lewis I.D./O.D. 4

Location: 50 Proctor Street, Salem MA

Client: City of Salem

Technical Drilling Services Groundwater Readings

Boring No. B-31/MW-2

1 of 1

Project: Gallows Hill Park

Notes: 

1.) Urban fill material encountered at the above-referenced depth interval, which includes trace amounts of brick.

2.) Groundwater encountered at 4 feet below ground surface.
TRACE (TR.)
LITTLE (LI.)
SOME (SO.)

AND

0 - <10%
10 - <20%
20 - <35%

35 - <50%

Proportions Used



Page

File No.

Checked by:

Drilling Co.: Casing Sampler

Foreman: N/A Direct Push Date Time

T&B Rep.: N/A 2/26/2019 12:00

Date Start: End: N/A 5'

Location N/A Geoprobe/6610DT

GS. Elev. Datum: N/A

(ft.)

1

2

1
0
' 
S
lo

tt
e
d
 W

e
ll
 S

c
re

e
n

S
A
N

D

30

25

20

End of exploration at 15 feet BSG

Reddish/brown, fine to coarse SAND, some Silt, some Gravel. SAND

S-5/20 12-15 N/A

15

5
S-4/30 5.5-8 N/A

Grayish/brown, fine to medium SAND and SILT, trace Gravel.10

Brown, fine to medium SAND and SILT, trace Brick, trace Ash, 

trace Gravel.

Grayish/brown, fine to medium SAND and SILT, trace Brick, 

trace Gravel.

B
E
N

T
O

N
IT

E

S-3/11 4-5.5 N/A

SILTY SAND
S-4/24 8-12 N/A

S-2/16 2-4 N/A

N

o

t

e

s

Well Construction

S-1/24 0-2 N/A
Brown, fine to medium SAND, some Ash, some Brick, little Silt, 

little Gravel.

FILL SOILS

N
A
T
IV

E RB

2
" 

P
V
C
 R

is
e
r

Depth
Sample

No.

     

          Rec.(in)

Sample 

Depth

(ft.)

PID

Reading

(ppm)

Sample Description
General 

Stratigraphy

Brown, fine to coarse SAND, some Silt, little Gravel, trace Ash, 

trace Brick.

See Exploration Location Plan Rig Make/Model

Other

02/26/19 2/26/2019 Length

Kyle Rival Type Depth Casing Sta. Time

Kerri Lewis I.D./O.D. 6

Location: 50 Proctor Street, Salem MA

Client: City of Salem

Technical Drilling Services Groundwater Readings

Boring No. B-41/MW-3

1 of 1

Project: Gallows Hill Park

Notes: 

1.) Urban fill material encountered at the above-referenced depth interval, which includes trace to some amounts of ash and brick.

2.)Groundwater encountered at 6 feet below ground surface.
TRACE (TR.)
LITTLE (LI.)

SOME (SO.)

AND

0 - <10%
10 - <20%

20 - <35%

35 - <50%

Proportions Used



Page

File No.

Checked by:

Drilling Co.: Casing Sampler

Foreman: N/A Direct Push Date Time

T&B Rep.: N/A 2/26/2019 13:30

Date Start: End: N/A 5'

Location N/A Geoprobe/6610DT

GS. Elev. Datum: N/A

(ft.)

1

2

30

25

20

End of exploration at 15 feet BSG

SILTY SAND AND 

GRAVEL

S-5/24 12-15 N/A

Grayish/brown, fine to coarse SAND, some Silt, some Gravel. 

15

Tan, fine to coarse SAND and SILT, trace Gravel.10

S-4/34 8-12 N/A

5

S
A
N

D

1
0
' 
S
lo

tt
e
d
 W

e
ll
 S

c
re

e
n

Reddish/brown, fine to medium SAND and SILT, tace Gravel, 

trace Brick, trace Ash, trace Glass.

B
E
N

T
O

N
IT

E

S-3/24 4-8 N/A

SILTY SAND

Reddish/brown, fine to coarse SAND, some Silt, trace Gravel.

S-2/14 2-4 N/A

N

o

t

e

s

Well Construction

S-1/12 0-2 N/A
Brown, fine to coarse SAND, some Silt, some Gravel,trace Brick.

FILL SOILS

N
A
T
IV

E RB

2
" 

P
V
C
 R

is
e
r

Depth
Sample

No.

     

          Rec.(in)

Sample 

Depth

(ft.)

PID

Reading

(ppm)

Sample Description
General 

Stratigraphy

See Exploration Location Plan Rig Make/Model

Other

02/26/19 2/26/2019 Length

Kyle Rival Type Depth Casing Sta. Time

Kerri Lewis I.D./O.D. 5

Location: 50 Proctor Street, Salem MA

Client: City of Salem

Technical Drilling Services Groundwater Readings

Boring No. B-45/MW-4

1 of 1

Project: Gallows Hill Park

Notes: 
1.) Urban fill material encountered at the above-referenced depth interval, which includes trace amounts of ash, brick and glass.
2.)Groundwater encountered at 5 feet below ground surface.

TRACE (TR.)
LITTLE (LI.)
SOME (SO.)
AND

0 - <10%
10 - <20%
20 - <35%
35 - <50%

Proportions Used
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Todd Kirton

Tighe & Bond

446 Main Street #23

Worcester, MA 01608

RE:  Gallows Hill Park Salem (S-1758-020)

ESS Laboratory Work Order Number:   1901588

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been 

paginated. This report should not be copied except in full without the approval of the laboratory. 

Samples will be disposed of thirty days after the final report has been delivered. If you have any 

questions or concerns, please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901588

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on January 28, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Lab Number MatrixSample Name Analysis
TP-1 0-2ft 2580, 7196A, 9045Soil1901588-01 

TP-1 5ft 2580, 7196A, 9045Soil1901588-02 

TP-2 0-2ft 2580, 7196A, 9045Soil1901588-03 

TP-25ft 2580, 7196A, 9045Soil1901588-04 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901588

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901588

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 04-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901588

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 1901588-01 through 1901588-04

Matrices:   (  ) Ground Water/Surface Water (X) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (X) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status
A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) 

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s)

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method?

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated

Yes (X)  No (   ) 

Yes (X)  No (   ) 

Yes (X)  No (   ) 

Yes (X)  No (   ) 

Yes (X)  No (   ) 

Yes (   )  No (   ) 

Yes (X)  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (X)  No (  ) 
)*

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.

H Were all QC performance standards specified in the CAM protocol(s) achieved?

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

Yes (X)  No (   )* 
Yes (X)  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: February 01, 2019

Printed Name: Laurel Stoddard Position: Laboratory Director
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901588

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-1 0-2ft

Date Sampled:  01/28/19 09:00

ESS Laboratory Sample ID:  1901588-01

Sample Matrix:  Soil

Percent Solids:   73

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
9045 S.U.Corrosivity (pH) CCP CA9282001/28/19  19:10 1 6.28 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.2 ºC.

2580 mvEh (ORP) CCP CA9282101/28/19  19:10 1WL 393 (N/A) 

7196A mg/kg dryHexavalent Chromium JLK CA9293201/29/19  15:49 1 ND (0.5) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901588

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-1 5ft

Date Sampled:  01/28/19 09:45

ESS Laboratory Sample ID:  1901588-02

Sample Matrix:  Soil

Percent Solids:   87

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
9045 S.U.Corrosivity (pH) CCP CA9282001/28/19  19:10 1 9.35 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.5 ºC.

2580 mvEh (ORP) CCP CA9282101/28/19  19:10 1WL 236 (N/A) 

7196A mg/kg dryHexavalent Chromium JLK CA9293201/29/19  15:49 1 0.6 (0.5) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901588

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-2 0-2ft

Date Sampled:  01/28/19 10:30

ESS Laboratory Sample ID:  1901588-03

Sample Matrix:  Soil

Percent Solids:   83

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
9045 S.U.Corrosivity (pH) CCP CA9282001/28/19  19:10 1 6.31 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.5 ºC.

2580 mvEh (ORP) CCP CA9282101/28/19  19:10 1WL 336 (N/A) 

7196A mg/kg dryHexavalent Chromium JLK CA9293201/29/19  15:49 1 ND (0.5) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901588

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-25ft

Date Sampled:  01/28/19 11:00

ESS Laboratory Sample ID:  1901588-04

Sample Matrix:  Soil

Percent Solids:   77

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
9045 S.U.Corrosivity (pH) CCP CA9282001/28/19  19:10 1 6.70 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.5 ºC.

2580 mvEh (ORP) CCP CA9282101/28/19  19:10 1WL 284 (N/A) 

7196A mg/kg dryHexavalent Chromium JLK CA9293201/29/19  15:49 1 ND (0.6) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901588

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Classical Chemistry

Batch CA92932 - General Preparation

Blank

0.7 mg/kg wetHexavalent Chromium ND

LCS

0.7 33.32 80-12095mg/kg wetHexavalent Chromium 31.7

LCS Dup

0.7 33.32 2080-12097 2mg/kg wetHexavalent Chromium 32.5

Reference

2.0 71.00 20.3-222.5107mg/kg wetHexavalent Chromium 75.8

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901588

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-10a Soil pH measured in water at 20.5 ºC.

Z-10 Soil pH measured in water at 20.2 ºC.

WL Results obtained from a deionized water leach of the sample.

U Analyte included in the analysis, but not detected

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901588

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Todd Kirton

Tighe & Bond

446 Main Street #23

Worcester, MA 01608

RE:  Gallows Hill Park Salem (S-1758-020)

ESS Laboratory Work Order Number:   1901617

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on January 29, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Low Level VOA vials were frozen by ESS Laboratory on January 29, 2019 at 15:57.

Question I: Samples 1901617-04 thorugh 1901617-07 for Metals were analyzed for a subset of the required MCP list 

per the client's request.

Revision 1, February 27, 2019: This report has been revised to include Chlordane on the Pesticide list.  This 

compound was analyzed but not reported.

Lab Number MatrixSample Name Analysis
TP-1 0-2ft 6010C, 7471B, 8081B, 8082ASoil1901617-01 

TP-1 3-5ft EPH8270, MADEP-EPHSoil1901617-02 

TP-1 5ft 6010C, 7471B, 8260B Low, 9014Soil1901617-03 

TP-1 6.5ft 6010CSoil1901617-04 

TP-2 0-2ft 6010CSoil1901617-05 

TP-2 5ft 6010CSoil1901617-06 

TP-2 6-6.5ft 6010CSoil1901617-07 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

5035/8260B Volatile Organic Compounds / Low Level
Blank Spike recovery is above upper control limit (B+).CA93115-BS1

1,4-Dioxane (153% @ 70-130%), 2-Butanone (131% @ 70-130%), 2-Hexanone (134% @ 70-130%), 

4-Methyl-2-Pentanone (139% @ 70-130%), Acetone (140% @ 70-130%), Methyl tert-Butyl Ether (131% 

@ 70-130%), Tetrahydrofuran (145% @ 70-130%)

Blank Spike recovery is above upper control limit (B+).CA93115-BSD1

1,4-Dioxane (133% @ 70-130%)

Total Metals
Standard Reference Material is biased low (R-).CA93041-SRM1

Silver (38% @ 70-130%)

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 04-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 1901617-01 through 1901617-07

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s) Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (   )  No (   )*

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.

H Were all QC performance standards specified in the CAM protocol(s) achieved? Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: February 05, 2019

Printed Name: Laurel Stoddard Position: Laboratory Director

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-1 0-2ft

Date Sampled:  01/28/19 09:00

ESS Laboratory Sample ID:  1901617-01

Sample Matrix:  Soil

Percent Solids:   70

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.11 100Antimony KJK CA9304101/31/19  14:07 1 ND (6.79) 

6010C 2.11 100Arsenic KJK CA9304101/31/19  14:07 1 549 (3.39) 

6010C 2.11 100Barium KJK CA9304101/31/19   0:13 1 64.5 (3.39) 

6010C 2.11 100Beryllium KJK CA9304101/31/19   0:13 1 0.42 (0.15) 

6010C 2.11 100Cadmium KJK CA9304101/31/19   0:13 1 5.27 (0.68) 

6010C 2.11 100Chromium KJK CA9304101/31/19   0:13 1 149 (1.36) 

6010C 2.11 100Lead KJK CA9304101/31/19   0:13 1 107 (6.79) 

7471B 0.87 40Mercury BJV CA9304202/01/19  13:23 1 0.325 (0.033) 

6010C 2.11 100Nickel KJK CA9304101/31/19   0:13 1 13.4 (3.39) 

6010C 2.11 100Selenium KJK CA9304101/31/19   0:13 1 ND (6.79) 

6010C 2.11 100Silver KJK CA9304101/31/19   0:13 1 ND (0.68) 

6010C 2.11 100Thallium KJK CA9304101/31/19   0:13 1 ND (6.79) 

6010C 2.11 100Vanadium KJK CA9304101/31/19   0:13 1 37.8 (1.36) 

6010C 2.11 100Zinc KJK CA9304101/31/19   0:13 1 196 (3.39) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-1 0-2ft

Date Sampled:  01/28/19 09:00

ESS Laboratory Sample ID:  1901617-01

Sample Matrix:  Soil

Prepared:  1/31/19  13:41
Analyst:  DMCInitial Volume:  20.4

Final Volume:  5

Percent Solids:   70

Extraction Method:  3546

Units: mg/kg dry

8081B Organochlorine Pesticides

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8081B4,4´-DDD CA93109C9B001602/01/19  21:31 1 ND (0.0035) 

8081B4,4´-DDE CA93109C9B001602/01/19  21:31 1 0.0075 (0.0035) 

8081B4,4´-DDT CA93109C9B001602/01/19  21:31 1 0.0051 (0.0035) 

8081BAldrin CA93109C9B001602/01/19  21:31 1 ND (0.0035) 

8081Balpha-BHC CA93109C9B001602/01/19  21:31 1 ND (0.0035) 

8081Balpha-Chlordane CA93109C9B001602/01/19  21:31 1 ND (0.0035) 

8081Bbeta-BHC CA93109C9B001602/01/19  21:31 1 ND (0.0035) 

8081BChlordane (Total) CA93109C9B001602/01/19  21:31 1 ND (0.0281) 

8081Bdelta-BHC CA93109C9B001602/01/19  21:31 1 ND (0.0035) 

8081BDieldrin CA93109C9B001602/01/19  21:31 1 ND (0.0035) 

8081BEndosulfan I CA93109C9B001602/01/19  21:31 1 ND (0.0035) 

8081BEndosulfan II CA93109C9B001602/01/19  21:31 1 ND (0.0035) 

8081BEndosulfan Sulfate CA93109C9B001602/01/19  21:31 1 ND (0.0035) 

8081BEndrin CA93109C9B001602/01/19  21:31 1 ND (0.0035) 

8081BEndrin Ketone CA93109C9B001602/01/19  21:31 1 ND (0.0035) 

8081Bgamma-BHC (Lindane) CA93109C9B001602/01/19  21:31 1 ND (0.0021) 

8081Bgamma-Chlordane CA93109C9B001602/01/19  21:31 1 ND (0.0035) 

8081BHeptachlor CA93109C9B001602/01/19  21:31 1 ND (0.0035) 

8081BHeptachlor Epoxide CA93109C9B001602/01/19  21:31 1 ND (0.0035) 

8081BHexachlorobenzene CA93109C9B001602/01/19  21:31 1 ND (0.0035) 

8081BMethoxychlor CA93109C9B001602/01/19  21:31 1 ND (0.0035) 

%Recovery Qualifier Limits

30-15071 %Surrogate: Decachlorobiphenyl

30-15079 %Surrogate: Decachlorobiphenyl [2C]

30-15075 %Surrogate: Tetrachloro-m-xylene

30-15068 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-1 0-2ft

Date Sampled:  01/28/19 09:00

ESS Laboratory Sample ID:  1901617-01

Sample Matrix:  Soil

Prepared:  1/30/19  16:22
Analyst:  MJVInitial Volume:  19.3

Final Volume:  10

Percent Solids:   70

Extraction Method:  3540C

Units: mg/kg dry

8082A Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8082AAroclor 1016 CA9300201/31/19  14:24 1 ND (0.07) 

8082AAroclor 1221 CA9300201/31/19  14:24 1 ND (0.07) 

8082AAroclor 1232 CA9300201/31/19  14:24 1 ND (0.07) 

8082AAroclor 1242 CA9300201/31/19  14:24 1 ND (0.07) 

8082AAroclor 1248 CA9300201/31/19  14:24 1 ND (0.07) 

8082AAroclor 1254 CA9300201/31/19  14:24 1 ND (0.07) 

8082AAroclor 1260 CA9300201/31/19  14:24 1 ND (0.07) 

8082AAroclor 1262 CA9300201/31/19  14:24 1 ND (0.07) 

8082AAroclor 1268 CA9300201/31/19  14:24 1 ND (0.07) 

%Recovery Qualifier Limits

30-15070 %Surrogate: Decachlorobiphenyl

30-15072 %Surrogate: Decachlorobiphenyl [2C]

30-15077 %Surrogate: Tetrachloro-m-xylene

30-15081 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-1 3-5ft

Date Sampled:  01/28/19 09:45

ESS Laboratory Sample ID:  1901617-02

Sample Matrix:  Soil

Prepared:  1/30/19  13:45
Initial Volume:  24.6
Final Volume:  1

Percent Solids:   71

Extraction Method:  3546

Units: mg/kg dry

MADEP-EPH Extractable Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit Analyst Analyzed Sequence BatchDF
MADEP-EPHC9-C18 Aliphatics1 CAD CA93001C9A047601/31/19   6:01 1 ND (21.5) 

MADEP-EPHC19-C36 Aliphatics1 CAD CA93001C9A047601/31/19   6:01 1 ND (21.5) 

EPH8270C11-C22 Unadjusted Aromatics1 ZLC CA93001C9A051701/31/19   0:18 1 96.8 (21.5) 

EPH8270C11-C22 Aromatics1,2 ZLC [CALC]01/31/19   0:18 78.5 (21.5) 

EPH82702-Methylnaphthalene ZLC CA93001C9A051701/31/19   0:18 1 ND (0.29) 

EPH8270Acenaphthene ZLC CA93001C9A051701/31/19   0:18 1 ND (0.57) 

EPH8270Naphthalene ZLC CA93001C9A051701/31/19   0:18 1 ND (0.57) 

EPH8270Phenanthrene ZLC CA93001C9A051701/31/19   0:18 1 2.45 (0.57) 

EPH8270Acenaphthylene ZLC CA93001C9A051701/31/19   0:18 1 ND (0.29) 

EPH8270Anthracene ZLC CA93001C9A051701/31/19   0:18 1 ND (0.57) 

EPH8270Benzo(a)anthracene ZLC CA93001C9A051701/31/19   0:18 1 1.60 (0.57) 

EPH8270Benzo(a)pyrene ZLC CA93001C9A051701/31/19   0:18 1 1.57 (0.57) 

EPH8270Benzo(b)fluoranthene ZLC CA93001C9A051701/31/19   0:18 1 1.76 (0.57) 

EPH8270Benzo(g,h,i)perylene ZLC CA93001C9A051701/31/19   0:18 1 1.02 (0.57) 

EPH8270Benzo(k)fluoranthene ZLC CA93001C9A051701/31/19   0:18 1 0.61 (0.57) 

EPH8270Chrysene ZLC CA93001C9A051701/31/19   0:18 1 1.64 (0.57) 

EPH8270Dibenzo(a,h)Anthracene ZLC CA93001C9A051701/31/19   0:18 1 ND (0.29) 

EPH8270Fluoranthene ZLC CA93001C9A051701/31/19   0:18 1 3.33 (0.57) 

EPH8270Fluorene ZLC CA93001C9A051701/31/19   0:18 1 ND (0.57) 

EPH8270Indeno(1,2,3-cd)Pyrene ZLC CA93001C9A051701/31/19   0:18 1 1.09 (0.57) 

EPH8270Pyrene ZLC CA93001C9A051701/31/19   0:18 1 3.20 (0.57) 

%Recovery Qualifier Limits

40-14074 %Surrogate: 1-Chlorooctadecane

40-14097 %Surrogate: 2-Bromonaphthalene

40-14095 %Surrogate: 2-Fluorobiphenyl

40-14085 %Surrogate: O-Terphenyl
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-1 5ft

Date Sampled:  01/28/19 10:00

ESS Laboratory Sample ID:  1901617-03

Sample Matrix:  Soil

Percent Solids:   82

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 3.02 100Antimony KJK CA9304101/31/19  14:11 1 ND (4.03) 

6010C 3.02 100Arsenic KJK CA9304101/31/19  14:11 1 11.8 (2.01) 

6010C 3.02 100Barium KJK CA9304101/31/19   0:17 1 47.9 (2.01) 

6010C 3.02 100Beryllium KJK CA9304101/31/19   0:17 1 0.47 (0.09) 

6010C 3.02 100Cadmium KJK CA9304101/31/19   0:17 1 ND (0.40) 

6010C 3.02 100Chromium KJK CA9304101/31/19   0:17 1 25.8 (0.81) 

6010C 3.02 100Lead KJK CA9304101/31/19   0:17 1 6.32 (4.03) 

7471B 1.03 40Mercury BJV CA9304202/01/19  13:25 1 ND (0.023) 

6010C 3.02 100Nickel KJK CA9304101/31/19   0:17 1 15.0 (2.01) 

6010C 3.02 100Selenium KJK CA9304101/31/19   0:17 1 ND (4.03) 

6010C 3.02 100Silver KJK CA9304101/31/19   0:17 1 ND (0.40) 

6010C 3.02 100Thallium KJK CA9304101/31/19   0:17 1 ND (4.03) 

6010C 3.02 100Vanadium KJK CA9304101/31/19   0:17 1 25.2 (0.81) 

6010C 3.02 100Zinc KJK CA9304101/31/19   0:17 1 48.4 (2.01) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 10 of 37



Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-1 5ft

Date Sampled:  01/28/19 10:00

ESS Laboratory Sample ID:  1901617-03

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  6.9
Final Volume:  10

Percent Solids:   82

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260B Low1,1,1,2-Tetrachloroethane CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,1,1-Trichloroethane CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,1,2,2-Tetrachloroethane CA93115C9A054901/31/19  14:41 1 ND (0.0018) 

8260B Low1,1,2-Trichloroethane CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,1-Dichloroethane CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,1-Dichloroethene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,1-Dichloropropene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,2,3-Trichlorobenzene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,2,3-Trichloropropane CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,2,4-Trichlorobenzene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,2,4-Trimethylbenzene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,2-Dibromo-3-Chloropropane CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,2-Dibromoethane CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,2-Dichlorobenzene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,2-Dichloroethane CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,2-Dichloropropane CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,3,5-Trimethylbenzene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,3-Dichlorobenzene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,3-Dichloropropane CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,4-Dichlorobenzene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low1,4-Dioxane CA93115C9A054901/31/19  14:41 1 ND (0.0882) 

8260B Low2,2-Dichloropropane CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low2-Butanone CA93115C9A054901/31/19  14:41 1 ND (0.0088) 

8260B Low2-Chlorotoluene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low2-Hexanone CA93115C9A054901/31/19  14:41 1 ND (0.0088) 

8260B Low4-Chlorotoluene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low4-Isopropyltoluene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Low4-Methyl-2-Pentanone CA93115C9A054901/31/19  14:41 1 ND (0.0088) 

8260B LowAcetone CA93115C9A054901/31/19  14:41 1 0.0465 (0.0088) 

8260B LowBenzene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowBromobenzene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowBromochloromethane CA93115C9A054901/31/19  14:41 1 ND (0.0044) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-1 5ft

Date Sampled:  01/28/19 10:00

ESS Laboratory Sample ID:  1901617-03

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  6.9
Final Volume:  10

Percent Solids:   82

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260B LowBromodichloromethane CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowBromoform CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowBromomethane CA93115C9A054901/31/19  14:41 1 ND (0.0088) 

8260B LowCarbon Disulfide CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowCarbon Tetrachloride CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowChlorobenzene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowChloroethane CA93115C9A054901/31/19  14:41 1 ND (0.0088) 

8260B LowChloroform CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowChloromethane CA93115C9A054901/31/19  14:41 1 ND (0.0088) 

8260B Lowcis-1,2-Dichloroethene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Lowcis-1,3-Dichloropropene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowDibromochloromethane CA93115C9A054901/31/19  14:41 1 ND (0.0018) 

8260B LowDibromomethane CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowDichlorodifluoromethane CA93115C9A054901/31/19  14:41 1 ND (0.0088) 

8260B LowDiethyl Ether CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowDi-isopropyl ether CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowEthyl tertiary-butyl ether CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowEthylbenzene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowHexachlorobutadiene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowIsopropylbenzene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowMethyl tert-Butyl Ether CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowMethylene Chloride CA93115C9A054901/31/19  14:41 1 ND (0.0088) 

8260B LowNaphthalene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Lown-Butylbenzene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Lown-Propylbenzene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Lowsec-Butylbenzene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowStyrene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Lowtert-Butylbenzene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowTertiary-amyl methyl ether CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowTetrachloroethene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowTetrahydrofuran CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowToluene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-1 5ft

Date Sampled:  01/28/19 10:00

ESS Laboratory Sample ID:  1901617-03

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  6.9
Final Volume:  10

Percent Solids:   82

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260B Lowtrans-1,2-Dichloroethene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B Lowtrans-1,3-Dichloropropene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowTrichloroethene CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowTrichlorofluoromethane CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowVinyl Chloride CA93115C9A054901/31/19  14:41 1 ND (0.0088) 

8260B LowXylene O CA93115C9A054901/31/19  14:41 1 ND (0.0044) 

8260B LowXylene P,M CA93115C9A054901/31/19  14:41 1 ND (0.0088) 

8260B LowXylenes (Total) [CALC]01/31/19  14:41 1 ND (0.0088) 

%Recovery Qualifier Limits

70-130127 %Surrogate: 1,2-Dichloroethane-d4

70-13094 %Surrogate: 4-Bromofluorobenzene

70-130116 %Surrogate: Dibromofluoromethane

70-13098 %Surrogate: Toluene-d8

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-1 5ft

Date Sampled:  01/28/19 10:00

ESS Laboratory Sample ID:  1901617-03

Sample Matrix:  Soil

Percent Solids:   82

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
9014 mg/kg dryTotal Cyanide EEM CA9301201/30/19  11:05 1 ND (1.11) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-1 6.5ft

Date Sampled:  01/28/19 10:15

ESS Laboratory Sample ID:  1901617-04

Sample Matrix:  Soil

Percent Solids:   79

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.02 100Arsenic KJK CA9304101/31/19  14:27 2 7.64 (6.27) 

6010C 2.02 100Chromium KJK CA9304101/31/19  14:27 2 21.0 (2.51) 

6010C 2.02 100Lead KJK CA9304101/31/19  14:27 2 ND (12.5) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-2 0-2ft

Date Sampled:  01/28/19 11:00

ESS Laboratory Sample ID:  1901617-05

Sample Matrix:  Soil

Percent Solids:   81

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.31 100Arsenic KJK CA9304101/31/19  14:31 1 84.0 (2.67) 

6010C 2.31 100Chromium KJK CA9304101/31/19   0:37 1 62.6 (1.07) 

6010C 2.31 100Lead KJK CA9304101/31/19   0:37 1 60.8 (5.35) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-2 5ft

Date Sampled:  01/28/19 11:15

ESS Laboratory Sample ID:  1901617-06

Sample Matrix:  Soil

Percent Solids:   60

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 3.14 100Arsenic KJK CA9304101/31/19  14:35 1 35.7 (2.63) 

6010C 3.14 100Chromium KJK CA9304101/31/19   0:41 1 23.7 (1.05) 

6010C 3.14 100Lead KJK CA9304101/31/19   0:41 1 48.5 (5.27) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-2 6-6.5ft

Date Sampled:  01/28/19 11:30

ESS Laboratory Sample ID:  1901617-07

Sample Matrix:  Soil

Percent Solids:   78

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.73 100Arsenic KJK CA9304101/31/19  14:38 1 5.77 (2.34) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CA93041 - 3050B

Blank

5.00 mg/kg wetAntimony ND

2.50 mg/kg wetArsenic ND

2.50 mg/kg wetBarium ND

0.11 mg/kg wetBeryllium ND

0.50 mg/kg wetCadmium ND

1.00 mg/kg wetChromium ND

5.00 mg/kg wetLead ND

2.50 mg/kg wetNickel ND

5.00 mg/kg wetSelenium ND

0.50 mg/kg wetSilver ND

5.00 mg/kg wetThallium ND

1.00 mg/kg wetVanadium ND

2.50 mg/kg wetZinc ND

LCS

19.6 42.40 80-120100mg/kg wetAntimony 42.5

9.80 128.0 85-114105mg/kg wetArsenic 134

9.80 536.0 82-11892mg/kg wetBarium 494

0.43 217.0 84-11695mg/kg wetBeryllium 206

1.96 99.00 87-11391mg/kg wetCadmium 90.1

3.92 116.0 82-11895mg/kg wetChromium 110

19.6 277.0 84-11698mg/kg wetLead 272

9.80 107.0 84-11796mg/kg wetNickel 103

19.6 242.0 80-12093mg/kg wetSelenium 226

1.96 64.30 86-114101mg/kg wetSilver 65.2

19.6 183.0 80-12097mg/kg wetThallium 178

3.92 146.0 86-11499mg/kg wetVanadium 144

9.80 561.0 86-11493mg/kg wetZinc 520

LCS Dup

17.5 42.40 2080-120101 1mg/kg wetAntimony 43.0

8.77 128.0 2085-114108 3mg/kg wetArsenic 138

8.77 536.0 2082-118100 8mg/kg wetBarium 536

0.39 217.0 2084-11697 2mg/kg wetBeryllium 211

1.75 99.00 2087-11394 3mg/kg wetCadmium 92.6

3.51 116.0 2082-11898 3mg/kg wetChromium 114

17.5 277.0 2084-116101 2mg/kg wetLead 279

8.77 107.0 2084-11793 4mg/kg wetNickel 99.6

17.5 242.0 2080-12097 4mg/kg wetSelenium 235

1.75 64.30 2086-114104 3mg/kg wetSilver 66.9

17.5 183.0 2080-120100 2mg/kg wetThallium 182

3.51 146.0 2086-114101 3mg/kg wetVanadium 148

8.77 561.0 2086-11495 3mg/kg wetZinc 534

Reference

8.62 500.0 70-13092mg/kg wetBarium 459

1.72 500.0 70-13080mg/kg wetCadmium 398
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CA93041 - 3050B

3.45 500.0 70-13092mg/kg wetChromium 462

17.2 500.0 70-13089mg/kg wetLead 443

8.62 500.0 70-13081mg/kg wetNickel 405

1.72 500.0 70-13038mg/kg wetSilver 190 R-

3.45 500.0 70-13091mg/kg wetVanadium 453

8.62 500.0 70-13087mg/kg wetZinc 436

Batch CA93042 - 7471B

Blank

0.033 mg/kg wetMercury ND

LCS

0.360 3.710 50-10396mg/kg wetMercury 3.57

LCS Dup

0.360 3.710 2050-10391 5mg/kg wetMercury 3.38

Reference

0.155 1000 0-2000.1mg/kg wetMercury 1.00

5035/8260B Volatile Organic Compounds / Low Level

Batch CA93115 - 5035

Blank

0.0050 mg/kg wet1,1,1,2-Tetrachloroethane ND

0.0050 mg/kg wet1,1,1-Trichloroethane ND

0.0020 mg/kg wet1,1,2,2-Tetrachloroethane ND

0.0050 mg/kg wet1,1,2-Trichloroethane ND

0.0050 mg/kg wet1,1-Dichloroethane ND

0.0050 mg/kg wet1,1-Dichloroethene ND

0.0050 mg/kg wet1,1-Dichloropropene ND

0.0050 mg/kg wet1,2,3-Trichlorobenzene ND

0.0050 mg/kg wet1,2,3-Trichloropropane ND

0.0050 mg/kg wet1,2,4-Trichlorobenzene ND

0.0050 mg/kg wet1,2,4-Trimethylbenzene ND

0.0050 mg/kg wet1,2-Dibromo-3-Chloropropane ND

0.0050 mg/kg wet1,2-Dibromoethane ND

0.0050 mg/kg wet1,2-Dichlorobenzene ND

0.0050 mg/kg wet1,2-Dichloroethane ND

0.0050 mg/kg wet1,2-Dichloropropane ND

0.0050 mg/kg wet1,3,5-Trimethylbenzene ND

0.0050 mg/kg wet1,3-Dichlorobenzene ND

0.0050 mg/kg wet1,3-Dichloropropane ND

0.0050 mg/kg wet1,4-Dichlorobenzene ND

0.100 mg/kg wet1,4-Dioxane ND

0.0050 mg/kg wet2,2-Dichloropropane ND

0.0100 mg/kg wet2-Butanone ND

0.0050 mg/kg wet2-Chlorotoluene ND

0.0100 mg/kg wet2-Hexanone ND
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CA93115 - 5035

0.0050 mg/kg wet4-Chlorotoluene ND

0.0050 mg/kg wet4-Isopropyltoluene ND

0.0100 mg/kg wet4-Methyl-2-Pentanone ND

0.0100 mg/kg wetAcetone ND

0.0050 mg/kg wetBenzene ND

0.0050 mg/kg wetBromobenzene ND

0.0050 mg/kg wetBromochloromethane ND

0.0050 mg/kg wetBromodichloromethane ND

0.0050 mg/kg wetBromoform ND

0.0100 mg/kg wetBromomethane ND

0.0050 mg/kg wetCarbon Disulfide ND

0.0050 mg/kg wetCarbon Tetrachloride ND

0.0050 mg/kg wetChlorobenzene ND

0.0100 mg/kg wetChloroethane ND

0.0050 mg/kg wetChloroform ND

0.0100 mg/kg wetChloromethane ND

0.0050 mg/kg wetcis-1,2-Dichloroethene ND

0.0050 mg/kg wetcis-1,3-Dichloropropene ND

0.0020 mg/kg wetDibromochloromethane ND

0.0050 mg/kg wetDibromomethane ND

0.0100 mg/kg wetDichlorodifluoromethane ND

0.0050 mg/kg wetDiethyl Ether ND

0.0050 mg/kg wetDi-isopropyl ether ND

0.0050 mg/kg wetEthyl tertiary-butyl ether ND

0.0050 mg/kg wetEthylbenzene ND

0.0050 mg/kg wetHexachlorobutadiene ND

0.0050 mg/kg wetIsopropylbenzene ND

0.0050 mg/kg wetMethyl tert-Butyl Ether ND

0.0100 mg/kg wetMethylene Chloride ND

0.0050 mg/kg wetNaphthalene ND

0.0050 mg/kg wetn-Butylbenzene ND

0.0050 mg/kg wetn-Propylbenzene ND

0.0050 mg/kg wetsec-Butylbenzene ND

0.0050 mg/kg wetStyrene ND

0.0050 mg/kg wettert-Butylbenzene ND

0.0050 mg/kg wetTertiary-amyl methyl ether ND

0.0050 mg/kg wetTetrachloroethene ND

0.0050 mg/kg wetTetrahydrofuran ND

0.0050 mg/kg wetToluene ND

0.0050 mg/kg wettrans-1,2-Dichloroethene ND

0.0050 mg/kg wettrans-1,3-Dichloropropene ND

0.0050 mg/kg wetTrichloroethene ND

0.0050 mg/kg wetTrichlorofluoromethane ND

0.0100 mg/kg wetVinyl Chloride ND

0.0050 mg/kg wetXylene O ND
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CA93115 - 5035

0.0100 mg/kg wetXylene P,M ND

0.05000 70-1301290.0644 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

0.05000 70-130910.0457 mg/kg wetSurrogate: 4-Bromofluorobenzene

0.05000 70-1301130.0566 mg/kg wetSurrogate: Dibromofluoromethane

0.05000 70-130980.0488 mg/kg wetSurrogate: Toluene-d8

LCS

0.0050 0.05000 70-130108mg/kg wet1,1,1,2-Tetrachloroethane 0.0541

0.0050 0.05000 70-130108mg/kg wet1,1,1-Trichloroethane 0.0540

0.0020 0.05000 70-130127mg/kg wet1,1,2,2-Tetrachloroethane 0.0635

0.0050 0.05000 70-130117mg/kg wet1,1,2-Trichloroethane 0.0587

0.0050 0.05000 70-130104mg/kg wet1,1-Dichloroethane 0.0519

0.0050 0.05000 70-130115mg/kg wet1,1-Dichloroethene 0.0577

0.0050 0.05000 70-130114mg/kg wet1,1-Dichloropropene 0.0570

0.0050 0.05000 70-130109mg/kg wet1,2,3-Trichlorobenzene 0.0544

0.0050 0.05000 70-130129mg/kg wet1,2,3-Trichloropropane 0.0646

0.0050 0.05000 70-130103mg/kg wet1,2,4-Trichlorobenzene 0.0517

0.0050 0.05000 70-130101mg/kg wet1,2,4-Trimethylbenzene 0.0505

0.0050 0.05000 70-130124mg/kg wet1,2-Dibromo-3-Chloropropane 0.0622

0.0050 0.05000 70-130123mg/kg wet1,2-Dibromoethane 0.0613

0.0050 0.05000 70-130107mg/kg wet1,2-Dichlorobenzene 0.0534

0.0050 0.05000 70-130114mg/kg wet1,2-Dichloroethane 0.0570

0.0050 0.05000 70-130106mg/kg wet1,2-Dichloropropane 0.0530

0.0050 0.05000 70-130109mg/kg wet1,3,5-Trimethylbenzene 0.0546

0.0050 0.05000 70-130100mg/kg wet1,3-Dichlorobenzene 0.0501

0.0050 0.05000 70-130120mg/kg wet1,3-Dichloropropane 0.0601

0.0050 0.05000 70-130104mg/kg wet1,4-Dichlorobenzene 0.0520

0.100 1.000 70-130153mg/kg wet1,4-Dioxane 1.53 B+

0.0050 0.05000 70-130114mg/kg wet2,2-Dichloropropane 0.0569

0.0100 0.2500 70-130131mg/kg wet2-Butanone 0.327 B+

0.0050 0.05000 70-130106mg/kg wet2-Chlorotoluene 0.0530

0.0100 0.2500 70-130134mg/kg wet2-Hexanone 0.336 B+

0.0050 0.05000 70-130107mg/kg wet4-Chlorotoluene 0.0536

0.0050 0.05000 70-130106mg/kg wet4-Isopropyltoluene 0.0532

0.0100 0.2500 70-130139mg/kg wet4-Methyl-2-Pentanone 0.349 B+

0.0100 0.2500 70-130140mg/kg wetAcetone 0.349 B+

0.0050 0.05000 70-130107mg/kg wetBenzene 0.0534

0.0050 0.05000 70-130107mg/kg wetBromobenzene 0.0533

0.0050 0.05000 70-130111mg/kg wetBromochloromethane 0.0555

0.0050 0.05000 70-130113mg/kg wetBromodichloromethane 0.0567

0.0050 0.05000 70-130120mg/kg wetBromoform 0.0599

0.0100 0.05000 70-130101mg/kg wetBromomethane 0.0503

0.0050 0.05000 70-130118mg/kg wetCarbon Disulfide 0.0592

0.0050 0.05000 70-130109mg/kg wetCarbon Tetrachloride 0.0546

0.0050 0.05000 70-130103mg/kg wetChlorobenzene 0.0516

0.0100 0.05000 70-130103mg/kg wetChloroethane 0.0516
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CA93115 - 5035

0.0050 0.05000 70-130106mg/kg wetChloroform 0.0531

0.0100 0.05000 70-13095mg/kg wetChloromethane 0.0475

0.0050 0.05000 70-130111mg/kg wetcis-1,2-Dichloroethene 0.0557

0.0050 0.05000 70-130101mg/kg wetcis-1,3-Dichloropropene 0.0506

0.0020 0.05000 70-13096mg/kg wetDibromochloromethane 0.0481

0.0050 0.05000 70-130119mg/kg wetDibromomethane 0.0596

0.0100 0.05000 70-130104mg/kg wetDichlorodifluoromethane 0.0519

0.0050 0.05000 70-130117mg/kg wetDiethyl Ether 0.0583

0.0050 0.05000 70-130106mg/kg wetDi-isopropyl ether 0.0528

0.0050 0.05000 70-130100mg/kg wetEthyl tertiary-butyl ether 0.0501

0.0050 0.05000 70-130109mg/kg wetEthylbenzene 0.0547

0.0050 0.05000 70-130104mg/kg wetHexachlorobutadiene 0.0519

0.0050 0.05000 70-130102mg/kg wetIsopropylbenzene 0.0509

0.0050 0.05000 70-130131mg/kg wetMethyl tert-Butyl Ether 0.0654 B+

0.0100 0.05000 70-130101mg/kg wetMethylene Chloride 0.0504

0.0050 0.05000 70-130115mg/kg wetNaphthalene 0.0573

0.0050 0.05000 70-130104mg/kg wetn-Butylbenzene 0.0519

0.0050 0.05000 70-130111mg/kg wetn-Propylbenzene 0.0553

0.0050 0.05000 70-130107mg/kg wetsec-Butylbenzene 0.0536

0.0050 0.05000 70-13096mg/kg wetStyrene 0.0480

0.0050 0.05000 70-130101mg/kg wettert-Butylbenzene 0.0507

0.0050 0.05000 70-130107mg/kg wetTertiary-amyl methyl ether 0.0536

0.0050 0.05000 70-130103mg/kg wetTetrachloroethene 0.0514

0.0050 0.05000 70-130145mg/kg wetTetrahydrofuran 0.0727 B+

0.0050 0.05000 70-130107mg/kg wetToluene 0.0533

0.0050 0.05000 70-130105mg/kg wettrans-1,2-Dichloroethene 0.0523

0.0050 0.05000 70-13094mg/kg wettrans-1,3-Dichloropropene 0.0472

0.0050 0.05000 70-130105mg/kg wetTrichloroethene 0.0527

0.0050 0.05000 70-130110mg/kg wetTrichlorofluoromethane 0.0548

0.0100 0.05000 70-130104mg/kg wetVinyl Chloride 0.0518

0.0050 0.05000 70-130101mg/kg wetXylene O 0.0504

0.0100 0.1000 70-130101mg/kg wetXylene P,M 0.101

0.05000 70-1301080.0542 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

0.05000 70-1301030.0513 mg/kg wetSurrogate: 4-Bromofluorobenzene

0.05000 70-1301030.0516 mg/kg wetSurrogate: Dibromofluoromethane

0.05000 70-1301000.0499 mg/kg wetSurrogate: Toluene-d8

LCS Dup

0.0050 0.05000 2070-130108 0.3mg/kg wet1,1,1,2-Tetrachloroethane 0.0539

0.0050 0.05000 2070-130105 3mg/kg wet1,1,1-Trichloroethane 0.0526

0.0020 0.05000 2070-130125 2mg/kg wet1,1,2,2-Tetrachloroethane 0.0623

0.0050 0.05000 2070-130112 5mg/kg wet1,1,2-Trichloroethane 0.0561

0.0050 0.05000 2070-130101 3mg/kg wet1,1-Dichloroethane 0.0506

0.0050 0.05000 2070-130113 2mg/kg wet1,1-Dichloroethene 0.0564

0.0050 0.05000 2070-130111 3mg/kg wet1,1-Dichloropropene 0.0553

0.0050 0.05000 2070-130110 1mg/kg wet1,2,3-Trichlorobenzene 0.0552
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CA93115 - 5035

0.0050 0.05000 2070-130124 4mg/kg wet1,2,3-Trichloropropane 0.0622

0.0050 0.05000 2070-130106 2mg/kg wet1,2,4-Trichlorobenzene 0.0529

0.0050 0.05000 2070-130103 2mg/kg wet1,2,4-Trimethylbenzene 0.0515

0.0050 0.05000 2070-130118 5mg/kg wet1,2-Dibromo-3-Chloropropane 0.0590

0.0050 0.05000 2070-130119 3mg/kg wet1,2-Dibromoethane 0.0596

0.0050 0.05000 2070-130110 3mg/kg wet1,2-Dichlorobenzene 0.0549

0.0050 0.05000 2070-130110 3mg/kg wet1,2-Dichloroethane 0.0551

0.0050 0.05000 2070-130105 1mg/kg wet1,2-Dichloropropane 0.0524

0.0050 0.05000 2070-130111 2mg/kg wet1,3,5-Trimethylbenzene 0.0557

0.0050 0.05000 2070-130103 3mg/kg wet1,3-Dichlorobenzene 0.0514

0.0050 0.05000 2070-130116 3mg/kg wet1,3-Dichloropropane 0.0582

0.0050 0.05000 2070-130107 3mg/kg wet1,4-Dichlorobenzene 0.0535

0.100 1.000 2070-130133 14mg/kg wet1,4-Dioxane 1.33 B+

0.0050 0.05000 2070-130110 3mg/kg wet2,2-Dichloropropane 0.0552

0.0100 0.2500 2070-130119 9mg/kg wet2-Butanone 0.298

0.0050 0.05000 2070-130109 3mg/kg wet2-Chlorotoluene 0.0546

0.0100 0.2500 2070-130121 10mg/kg wet2-Hexanone 0.303

0.0050 0.05000 2070-130111 3mg/kg wet4-Chlorotoluene 0.0554

0.0050 0.05000 2070-130108 2mg/kg wet4-Isopropyltoluene 0.0542

0.0100 0.2500 2070-130124 12mg/kg wet4-Methyl-2-Pentanone 0.309

0.0100 0.2500 2070-130120 15mg/kg wetAcetone 0.301

0.0050 0.05000 2070-130105 2mg/kg wetBenzene 0.0525

0.0050 0.05000 2070-130110 3mg/kg wetBromobenzene 0.0551

0.0050 0.05000 2070-130109 2mg/kg wetBromochloromethane 0.0543

0.0050 0.05000 2070-130113 0.7mg/kg wetBromodichloromethane 0.0563

0.0050 0.05000 2070-130118 1mg/kg wetBromoform 0.0592

0.0100 0.05000 2070-13096 5mg/kg wetBromomethane 0.0478

0.0050 0.05000 2070-130114 4mg/kg wetCarbon Disulfide 0.0572

0.0050 0.05000 2070-130105 4mg/kg wetCarbon Tetrachloride 0.0524

0.0050 0.05000 2070-130103 0.1mg/kg wetChlorobenzene 0.0516

0.0100 0.05000 2070-130101 2mg/kg wetChloroethane 0.0503

0.0050 0.05000 2070-130104 2mg/kg wetChloroform 0.0519

0.0100 0.05000 2070-13092 3mg/kg wetChloromethane 0.0462

0.0050 0.05000 2070-130110 2mg/kg wetcis-1,2-Dichloroethene 0.0548

0.0050 0.05000 2070-130101 0.7mg/kg wetcis-1,3-Dichloropropene 0.0503

0.0020 0.05000 2070-13095 0.8mg/kg wetDibromochloromethane 0.0477

0.0050 0.05000 2070-130115 3mg/kg wetDibromomethane 0.0576

0.0100 0.05000 2070-13097 7mg/kg wetDichlorodifluoromethane 0.0486

0.0050 0.05000 2070-130114 2mg/kg wetDiethyl Ether 0.0569

0.0050 0.05000 2070-130105 0.7mg/kg wetDi-isopropyl ether 0.0524

0.0050 0.05000 2070-13099 0.9mg/kg wetEthyl tertiary-butyl ether 0.0497

0.0050 0.05000 2070-130110 0.9mg/kg wetEthylbenzene 0.0552

0.0050 0.05000 2070-130106 2mg/kg wetHexachlorobutadiene 0.0529

0.0050 0.05000 2070-130105 3mg/kg wetIsopropylbenzene 0.0523

0.0050 0.05000 2070-130127 3mg/kg wetMethyl tert-Butyl Ether 0.0637
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CA93115 - 5035

0.0100 0.05000 2070-13099 1mg/kg wetMethylene Chloride 0.0497

0.0050 0.05000 2070-130114 0.4mg/kg wetNaphthalene 0.0570

0.0050 0.05000 2070-130106 2mg/kg wetn-Butylbenzene 0.0530

0.0050 0.05000 2070-130113 2mg/kg wetn-Propylbenzene 0.0563

0.0050 0.05000 2070-130109 2mg/kg wetsec-Butylbenzene 0.0545

0.0050 0.05000 2070-13098 2mg/kg wetStyrene 0.0490

0.0050 0.05000 2070-130104 2mg/kg wettert-Butylbenzene 0.0519

0.0050 0.05000 2070-130105 2mg/kg wetTertiary-amyl methyl ether 0.0523

0.0050 0.05000 2070-130100 2mg/kg wetTetrachloroethene 0.0502

0.0050 0.05000 2070-130127 14mg/kg wetTetrahydrofuran 0.0635

0.0050 0.05000 2070-130104 3mg/kg wetToluene 0.0519

0.0050 0.05000 2070-130104 0.7mg/kg wettrans-1,2-Dichloroethene 0.0519

0.0050 0.05000 2070-13093 2mg/kg wettrans-1,3-Dichloropropene 0.0463

0.0050 0.05000 2070-130103 2mg/kg wetTrichloroethene 0.0516

0.0050 0.05000 2070-130104 5mg/kg wetTrichlorofluoromethane 0.0522

0.0100 0.05000 2070-130100 4mg/kg wetVinyl Chloride 0.0499

0.0050 0.05000 2070-130101 0.04mg/kg wetXylene O 0.0504

0.0100 0.1000 2070-130101 0.4mg/kg wetXylene P,M 0.101

0.05000 70-1301010.0505 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

0.05000 70-1301000.0501 mg/kg wetSurrogate: 4-Bromofluorobenzene

0.05000 70-130990.0497 mg/kg wetSurrogate: Dibromofluoromethane

0.05000 70-1301000.0500 mg/kg wetSurrogate: Toluene-d8

8081B Organochlorine Pesticides

Batch CA93109 - 3546

Blank

0.0025 mg/kg wet4,4´-DDD ND

0.0025 mg/kg wet4,4´-DDD [2C] ND

0.0025 mg/kg wet4,4´-DDE ND

0.0025 mg/kg wet4,4´-DDE [2C] ND

0.0025 mg/kg wet4,4´-DDT ND

0.0025 mg/kg wet4,4´-DDT [2C] ND

0.0025 mg/kg wetAldrin ND

0.0025 mg/kg wetAldrin [2C] ND

0.0025 mg/kg wetalpha-BHC ND

0.0025 mg/kg wetalpha-BHC [2C] ND

0.0025 mg/kg wetalpha-Chlordane ND

0.0025 mg/kg wetalpha-Chlordane [2C] ND

0.0025 mg/kg wetbeta-BHC ND

0.0025 mg/kg wetbeta-BHC [2C] ND

0.0200 mg/kg wetChlordane (Total) ND

0.0200 mg/kg wetChlordane (Total) [2C] ND

0.0025 mg/kg wetdelta-BHC ND

0.0025 mg/kg wetdelta-BHC [2C] ND

0.0025 mg/kg wetDieldrin ND
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8081B Organochlorine Pesticides

Batch CA93109 - 3546

0.0025 mg/kg wetDieldrin [2C] ND

0.0025 mg/kg wetEndosulfan I ND

0.0025 mg/kg wetEndosulfan I [2C] ND

0.0025 mg/kg wetEndosulfan II ND

0.0025 mg/kg wetEndosulfan II [2C] ND

0.0025 mg/kg wetEndosulfan Sulfate ND

0.0025 mg/kg wetEndosulfan Sulfate [2C] ND

0.0025 mg/kg wetEndrin ND

0.0025 mg/kg wetEndrin [2C] ND

0.0025 mg/kg wetEndrin Ketone ND

0.0025 mg/kg wetEndrin Ketone [2C] ND

0.0015 mg/kg wetgamma-BHC (Lindane) ND

0.0015 mg/kg wetgamma-BHC (Lindane) [2C] ND

0.0025 mg/kg wetgamma-Chlordane ND

0.0025 mg/kg wetgamma-Chlordane [2C] ND

0.0025 mg/kg wetHeptachlor ND

0.0025 mg/kg wetHeptachlor [2C] ND

0.0025 mg/kg wetHeptachlor Epoxide ND

0.0025 mg/kg wetHeptachlor Epoxide [2C] ND

0.0025 mg/kg wetHexachlorobenzene ND

0.0025 mg/kg wetHexachlorobenzene [2C] ND

0.0025 mg/kg wetMethoxychlor ND

0.0025 mg/kg wetMethoxychlor [2C] ND

0.01250 30-1501230.0154 mg/kg wetSurrogate: Decachlorobiphenyl

0.01250 30-1501150.0144 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.01250 30-1501040.0130 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.01250 30-1501000.0124 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS

0.0025 0.01250 40-140118mg/kg wet4,4´-DDD 0.0147

0.0025 0.01250 40-140108mg/kg wet4,4´-DDD [2C] 0.0135

0.0025 0.01250 40-140115mg/kg wet4,4´-DDE 0.0143

0.0025 0.01250 40-140111mg/kg wet4,4´-DDE [2C] 0.0139

0.0025 0.01250 40-140117mg/kg wet4,4´-DDT 0.0147

0.0025 0.01250 40-140113mg/kg wet4,4´-DDT [2C] 0.0141

0.0025 0.01250 40-140113mg/kg wetAldrin 0.0141

0.0025 0.01250 40-140110mg/kg wetAldrin [2C] 0.0137

0.0025 0.01250 40-140109mg/kg wetalpha-BHC 0.0136

0.0025 0.01250 40-140105mg/kg wetalpha-BHC [2C] 0.0131

0.0025 0.01250 40-140107mg/kg wetalpha-Chlordane 0.0134

0.0025 0.01250 40-140103mg/kg wetalpha-Chlordane [2C] 0.0129

0.0025 0.01250 40-140103mg/kg wetbeta-BHC 0.0129

0.0025 0.01250 40-140111mg/kg wetbeta-BHC [2C] 0.0138

0.0025 0.01250 40-14089mg/kg wetdelta-BHC 0.0111

0.0025 0.01250 40-14085mg/kg wetdelta-BHC [2C] 0.0106
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8081B Organochlorine Pesticides

Batch CA93109 - 3546

0.0025 0.01250 40-140119mg/kg wetDieldrin 0.0149

0.0025 0.01250 40-140114mg/kg wetDieldrin [2C] 0.0143

0.0025 0.01250 40-140107mg/kg wetEndosulfan I 0.0133

0.0025 0.01250 40-140101mg/kg wetEndosulfan I [2C] 0.0127

0.0025 0.01250 40-140106mg/kg wetEndosulfan II 0.0133

0.0025 0.01250 40-140102mg/kg wetEndosulfan II [2C] 0.0128

0.0025 0.01250 40-140103mg/kg wetEndosulfan Sulfate 0.0129

0.0025 0.01250 40-14098mg/kg wetEndosulfan Sulfate [2C] 0.0122

0.0025 0.01250 40-140123mg/kg wetEndrin 0.0154

0.0025 0.01250 40-140118mg/kg wetEndrin [2C] 0.0147

0.0025 0.01250 40-140114mg/kg wetEndrin Ketone 0.0142

0.0025 0.01250 40-140107mg/kg wetEndrin Ketone [2C] 0.0134

0.0015 0.01250 40-140109mg/kg wetgamma-BHC (Lindane) 0.0137

0.0015 0.01250 40-140105mg/kg wetgamma-BHC (Lindane) [2C] 0.0131

0.0025 0.01250 40-140110mg/kg wetgamma-Chlordane 0.0137

0.0025 0.01250 40-140105mg/kg wetgamma-Chlordane [2C] 0.0131

0.0025 0.01250 40-140115mg/kg wetHeptachlor 0.0143

0.0025 0.01250 40-140112mg/kg wetHeptachlor [2C] 0.0140

0.0025 0.01250 40-140115mg/kg wetHeptachlor Epoxide 0.0144

0.0025 0.01250 40-140113mg/kg wetHeptachlor Epoxide [2C] 0.0141

0.0025 0.01250 40-140100mg/kg wetHexachlorobenzene 0.0125

0.0025 0.01250 40-140109mg/kg wetHexachlorobenzene [2C] 0.0136

0.0025 0.01250 40-140116mg/kg wetMethoxychlor 0.0145

0.0025 0.01250 40-140106mg/kg wetMethoxychlor [2C] 0.0133

0.01250 30-1501250.0156 mg/kg wetSurrogate: Decachlorobiphenyl

0.01250 30-1501160.0145 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.01250 30-1501020.0128 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.01250 30-150990.0124 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.0025 0.01250 3040-140120 2mg/kg wet4,4´-DDD 0.0150

0.0025 0.01250 3040-140109 0.7mg/kg wet4,4´-DDD [2C] 0.0136

0.0025 0.01250 3040-140116 1mg/kg wet4,4´-DDE 0.0145

0.0025 0.01250 3040-140113 1mg/kg wet4,4´-DDE [2C] 0.0141

0.0025 0.01250 3040-140119 1mg/kg wet4,4´-DDT 0.0148

0.0025 0.01250 3040-140113 0.4mg/kg wet4,4´-DDT [2C] 0.0142

0.0025 0.01250 3040-140115 2mg/kg wetAldrin 0.0144

0.0025 0.01250 3040-140112 2mg/kg wetAldrin [2C] 0.0141

0.0025 0.01250 3040-140113 3mg/kg wetalpha-BHC 0.0141

0.0025 0.01250 3040-140108 3mg/kg wetalpha-BHC [2C] 0.0136

0.0025 0.01250 3040-140110 2mg/kg wetalpha-Chlordane 0.0137

0.0025 0.01250 3040-140106 2mg/kg wetalpha-Chlordane [2C] 0.0132

0.0025 0.01250 3040-140104 2mg/kg wetbeta-BHC 0.0131

0.0025 0.01250 3040-140113 2mg/kg wetbeta-BHC [2C] 0.0141

0.0025 0.01250 3040-14091 3mg/kg wetdelta-BHC 0.0114
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8081B Organochlorine Pesticides

Batch CA93109 - 3546

0.0025 0.01250 3040-14087 2mg/kg wetdelta-BHC [2C] 0.0109

0.0025 0.01250 3040-140122 2mg/kg wetDieldrin 0.0152

0.0025 0.01250 3040-140116 2mg/kg wetDieldrin [2C] 0.0145

0.0025 0.01250 3040-140109 2mg/kg wetEndosulfan I 0.0136

0.0025 0.01250 3040-140104 2mg/kg wetEndosulfan I [2C] 0.0129

0.0025 0.01250 3040-140109 2mg/kg wetEndosulfan II 0.0136

0.0025 0.01250 3040-140103 1mg/kg wetEndosulfan II [2C] 0.0129

0.0025 0.01250 3040-140104 0.2mg/kg wetEndosulfan Sulfate 0.0129

0.0025 0.01250 3040-14098 0.05mg/kg wetEndosulfan Sulfate [2C] 0.0123

0.0025 0.01250 3040-140126 2mg/kg wetEndrin 0.0157

0.0025 0.01250 3040-140120 2mg/kg wetEndrin [2C] 0.0150

0.0025 0.01250 3040-140113 0.6mg/kg wetEndrin Ketone 0.0142

0.0025 0.01250 3040-140107 0.3mg/kg wetEndrin Ketone [2C] 0.0133

0.0015 0.01250 3040-140112 3mg/kg wetgamma-BHC (Lindane) 0.0140

0.0015 0.01250 3040-140108 3mg/kg wetgamma-BHC (Lindane) [2C] 0.0135

0.0025 0.01250 3040-140112 2mg/kg wetgamma-Chlordane 0.0140

0.0025 0.01250 3040-140107 2mg/kg wetgamma-Chlordane [2C] 0.0134

0.0025 0.01250 3040-140118 3mg/kg wetHeptachlor 0.0147

0.0025 0.01250 3040-140115 2mg/kg wetHeptachlor [2C] 0.0143

0.0025 0.01250 3040-140118 2mg/kg wetHeptachlor Epoxide 0.0148

0.0025 0.01250 3040-140115 2mg/kg wetHeptachlor Epoxide [2C] 0.0144

0.0025 0.01250 3040-140102 2mg/kg wetHexachlorobenzene 0.0128

0.0025 0.01250 3040-140111 3mg/kg wetHexachlorobenzene [2C] 0.0139

0.0025 0.01250 3040-140115 1mg/kg wetMethoxychlor 0.0144

0.0025 0.01250 3040-140106 0.6mg/kg wetMethoxychlor [2C] 0.0132

0.01250 30-1501200.0150 mg/kg wetSurrogate: Decachlorobiphenyl

0.01250 30-1501110.0139 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.01250 30-1501020.0128 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.01250 30-1501000.0125 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

8082A Polychlorinated Biphenyls (PCB)

Batch CA93002 - 3540C

Blank

0.02 mg/kg wetAroclor 1016 ND

0.02 mg/kg wetAroclor 1016 [2C] ND

0.02 mg/kg wetAroclor 1221 ND

0.02 mg/kg wetAroclor 1221 [2C] ND

0.02 mg/kg wetAroclor 1232 ND

0.02 mg/kg wetAroclor 1232 [2C] ND

0.02 mg/kg wetAroclor 1242 ND

0.02 mg/kg wetAroclor 1242 [2C] ND

0.02 mg/kg wetAroclor 1248 ND

0.02 mg/kg wetAroclor 1248 [2C] ND

0.02 mg/kg wetAroclor 1254 ND
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082A Polychlorinated Biphenyls (PCB)

Batch CA93002 - 3540C

0.02 mg/kg wetAroclor 1254 [2C] ND

0.02 mg/kg wetAroclor 1260 ND

0.02 mg/kg wetAroclor 1260 [2C] ND

0.02 mg/kg wetAroclor 1262 ND

0.02 mg/kg wetAroclor 1262 [2C] ND

0.02 mg/kg wetAroclor 1268 ND

0.02 mg/kg wetAroclor 1268 [2C] ND

0.02500 30-150860.0215 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150870.0218 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150820.0204 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150890.0224 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS

0.02 0.5000 40-14090mg/kg wetAroclor 1016 0.4

0.02 0.5000 40-14088mg/kg wetAroclor 1016 [2C] 0.4

0.02 0.5000 40-14086mg/kg wetAroclor 1260 0.4

0.02 0.5000 40-14083mg/kg wetAroclor 1260 [2C] 0.4

0.02500 30-150860.0215 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150880.0219 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150830.0208 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150830.0208 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.02 0.5000 3040-14087 4mg/kg wetAroclor 1016 0.4

0.02 0.5000 3040-14085 4mg/kg wetAroclor 1016 [2C] 0.4

0.02 0.5000 3040-14083 4mg/kg wetAroclor 1260 0.4

0.02 0.5000 3040-14081 3mg/kg wetAroclor 1260 [2C] 0.4

0.02500 30-150820.0206 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150840.0210 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150780.0196 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150780.0196 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

Classical Chemistry

Batch CA93012 - TCN Prep

Blank

1.00 mg/kg wetTotal Cyanide ND

LCS

1.00 5.015 90-110100mg/kg wetTotal Cyanide 4.99

Reference

9.96 157.0 24-11098mg/kg wetTotal Cyanide 154

Reference

9.84 157.0 24-11096mg/kg wetTotal Cyanide 151

MADEP-EPH Extractable Petroleum Hydrocarbons
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CA93001 - 3546

Blank

15.0 mg/kg wetC19-C36 Aliphatics1 ND

15.0 mg/kg wetC9-C18 Aliphatics1 ND

0.5 mg/kg wetDecane (C10) ND

0.5 mg/kg wetDocosane (C22) ND

0.5 mg/kg wetDodecane (C12) ND

0.5 mg/kg wetEicosane (C20) ND

0.5 mg/kg wetHexacosane (C26) ND

0.5 mg/kg wetHexadecane (C16) ND

0.5 mg/kg wetHexatriacontane (C36) ND

0.5 mg/kg wetNonadecane (C19) ND

0.5 mg/kg wetNonane (C9) ND

0.5 mg/kg wetOctacosane (C28) ND

0.5 mg/kg wetOctadecane (C18) ND

0.5 mg/kg wetTetracosane (C24) ND

0.5 mg/kg wetTetradecane (C14) ND

0.5 mg/kg wetTriacontane (C30) ND

2.000 40-140831.67 mg/kg wetSurrogate: 1-Chlorooctadecane

Blank

0.20 mg/kg wet2-Methylnaphthalene ND

0.40 mg/kg wetAcenaphthene ND

0.20 mg/kg wetAcenaphthylene ND

0.40 mg/kg wetAnthracene ND

0.40 mg/kg wetBenzo(a)anthracene ND

0.40 mg/kg wetBenzo(a)pyrene ND

0.40 mg/kg wetBenzo(b)fluoranthene ND

0.40 mg/kg wetBenzo(g,h,i)perylene ND

0.40 mg/kg wetBenzo(k)fluoranthene ND

15.0 mg/kg wetC11-C22 Unadjusted Aromatics1 ND

0.40 mg/kg wetChrysene ND

0.20 mg/kg wetDibenzo(a,h)Anthracene ND

0.40 mg/kg wetFluoranthene ND

0.40 mg/kg wetFluorene ND

0.40 mg/kg wetIndeno(1,2,3-cd)Pyrene ND

0.40 mg/kg wetNaphthalene ND

0.40 mg/kg wetPhenanthrene ND

0.40 mg/kg wetPyrene ND

50.00 40-14010451.8 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-14010452.1 mg/LSurrogate: 2-Fluorobiphenyl

2.000 40-140921.85 mg/kg wetSurrogate: O-Terphenyl

LCS

15.0 16.00 40-140104mg/kg wetC19-C36 Aliphatics1 16.7

15.0 12.00 40-14082mg/kg wetC9-C18 Aliphatics1 9.8

0.5 2.000 40-14049mg/kg wetDecane (C10) 1.0
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CA93001 - 3546

0.5 2.000 40-14080mg/kg wetDocosane (C22) 1.6

0.5 2.000 40-14059mg/kg wetDodecane (C12) 1.2

0.5 2.000 40-14079mg/kg wetEicosane (C20) 1.6

0.5 2.000 40-14077mg/kg wetHexacosane (C26) 1.5

0.5 2.000 40-14080mg/kg wetHexadecane (C16) 1.6

0.5 2.000 40-14087mg/kg wetHexatriacontane (C36) 1.7

0.5 2.000 40-14079mg/kg wetNonadecane (C19) 1.6

0.5 2.000 30-14039mg/kg wetNonane (C9) 0.8

0.5 2.000 40-14075mg/kg wetOctacosane (C28) 1.5

0.5 2.000 40-14079mg/kg wetOctadecane (C18) 1.6

0.5 2.000 40-14080mg/kg wetTetracosane (C24) 1.6

0.5 2.000 40-14071mg/kg wetTetradecane (C14) 1.4

0.5 2.000 40-14074mg/kg wetTriacontane (C30) 1.5

2.000 40-140851.70 mg/kg wetSurrogate: 1-Chlorooctadecane

LCS

0.20 2.000 40-14085mg/kg wet2-Methylnaphthalene 1.70

0.40 2.000 40-14084mg/kg wetAcenaphthene 1.69

0.20 2.000 40-14085mg/kg wetAcenaphthylene 1.70

0.40 2.000 40-14082mg/kg wetAnthracene 1.65

0.40 2.000 40-14093mg/kg wetBenzo(a)anthracene 1.86

0.40 2.000 40-14090mg/kg wetBenzo(a)pyrene 1.81

0.40 2.000 40-14096mg/kg wetBenzo(b)fluoranthene 1.92

0.40 2.000 40-14091mg/kg wetBenzo(g,h,i)perylene 1.83

0.40 2.000 40-14091mg/kg wetBenzo(k)fluoranthene 1.83

15.0 34.00 40-140126mg/kg wetC11-C22 Unadjusted Aromatics1 42.7

0.40 2.000 40-14088mg/kg wetChrysene 1.77

0.20 2.000 40-14099mg/kg wetDibenzo(a,h)Anthracene 1.97

0.40 2.000 40-14086mg/kg wetFluoranthene 1.72

0.40 2.000 40-14084mg/kg wetFluorene 1.68

0.40 2.000 40-14097mg/kg wetIndeno(1,2,3-cd)Pyrene 1.95

0.40 2.000 40-14085mg/kg wetNaphthalene 1.71

0.40 2.000 40-14082mg/kg wetPhenanthrene 1.63

0.40 2.000 40-14087mg/kg wetPyrene 1.73

50.00 40-1408441.8 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-14010250.8 mg/LSurrogate: 2-Fluorobiphenyl

2.000 40-140961.92 mg/kg wetSurrogate: O-Terphenyl

LCS

0-5%2-Methylnaphthalene Breakthrough 0.0

0-5%Naphthalene Breakthrough 0.0

LCS Dup

15.0 16.00 2540-14098 6mg/kg wetC19-C36 Aliphatics1 15.7

15.0 12.00 2540-14079 4mg/kg wetC9-C18 Aliphatics1 9.4

0.5 2.000 2540-14048 4mg/kg wetDecane (C10) 1.0

0.5 2.000 2540-14075 7mg/kg wetDocosane (C22) 1.5
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CA93001 - 3546

0.5 2.000 2540-14057 4mg/kg wetDodecane (C12) 1.1

0.5 2.000 2540-14074 7mg/kg wetEicosane (C20) 1.5

0.5 2.000 2540-14071 8mg/kg wetHexacosane (C26) 1.4

0.5 2.000 2540-14075 6mg/kg wetHexadecane (C16) 1.5

0.5 2.000 2540-14080 8mg/kg wetHexatriacontane (C36) 1.6

0.5 2.000 2540-14074 7mg/kg wetNonadecane (C19) 1.5

0.5 2.000 2530-14037 6mg/kg wetNonane (C9) 0.7

0.5 2.000 2540-14070 7mg/kg wetOctacosane (C28) 1.4

0.5 2.000 2540-14074 6mg/kg wetOctadecane (C18) 1.5

0.5 2.000 2540-14073 9mg/kg wetTetracosane (C24) 1.5

0.5 2.000 2540-14068 4mg/kg wetTetradecane (C14) 1.4

0.5 2.000 2540-14069 7mg/kg wetTriacontane (C30) 1.4

2.000 40-140781.55 mg/kg wetSurrogate: 1-Chlorooctadecane

LCS Dup

0.20 2.000 3040-14087 2mg/kg wet2-Methylnaphthalene 1.74

0.40 2.000 3040-14086 2mg/kg wetAcenaphthene 1.72

0.20 2.000 3040-14084 2mg/kg wetAcenaphthylene 1.68

0.40 2.000 3040-14087 5mg/kg wetAnthracene 1.74

0.40 2.000 3040-14092 1mg/kg wetBenzo(a)anthracene 1.84

0.40 2.000 3040-14094 4mg/kg wetBenzo(a)pyrene 1.88

0.40 2.000 3040-14097 1mg/kg wetBenzo(b)fluoranthene 1.94

0.40 2.000 3040-14093 1mg/kg wetBenzo(g,h,i)perylene 1.85

0.40 2.000 3040-14095 4mg/kg wetBenzo(k)fluoranthene 1.91

15.0 34.00 2540-140126 0.5mg/kg wetC11-C22 Unadjusted Aromatics1 42.9

0.40 2.000 3040-14092 4mg/kg wetChrysene 1.84

0.20 2.000 3040-14098 0.7mg/kg wetDibenzo(a,h)Anthracene 1.96

0.40 2.000 3040-14088 2mg/kg wetFluoranthene 1.76

0.40 2.000 3040-14087 4mg/kg wetFluorene 1.75

0.40 2.000 3040-140101 3mg/kg wetIndeno(1,2,3-cd)Pyrene 2.01

0.40 2.000 3040-14084 1mg/kg wetNaphthalene 1.69

0.40 2.000 3040-14083 2mg/kg wetPhenanthrene 1.66

0.40 2.000 3040-14087 0.05mg/kg wetPyrene 1.73

50.00 40-1408944.7 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-14010351.4 mg/LSurrogate: 2-Fluorobiphenyl

2.000 40-140951.90 mg/kg wetSurrogate: O-Terphenyl

LCS Dup

2000-5%2-Methylnaphthalene Breakthrough 0.0

2000-5%Naphthalene Breakthrough 0.0
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

R- Standard Reference Material is biased low (R-).

D Diluted.

B+ Blank Spike recovery is above upper control limit (B+).

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1901617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Todd Kirton

Tighe & Bond

446 Main Street #23

Worcester, MA 01608

RE:  Gallows Hill Park Salem (S-1758-020)

ESS Laboratory Work Order Number:   1902212

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902212

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on February 11, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Lab Number MatrixSample Name Analysis
TP-3A 0-2ft 2580, 7196A, 9045Soil1902212-01 

TP-5 3-5ft 2580, 7196A, 9045Soil1902212-02 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902212

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902212

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 04-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902212

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 1902212-01 through 1902212-02

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s) Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (   )  No (   )*

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.

H Were all QC performance standards specified in the CAM protocol(s) achieved? Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: February 15, 2019

Printed Name: Laurel Stoddard Position: Laboratory Director
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902212

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-3A 0-2ft

Date Sampled:  02/11/19 09:30

ESS Laboratory Sample ID:  1902212-01

Sample Matrix:  Soil

Percent Solids:   75

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
9045 S.U.Corrosivity (pH) CCP CB9111902/11/19  20:25 1 7.93 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.2 ºC.

2580 mvEh (ORP) CCP CB9112002/11/19  20:25 1WL 319 (N/A) 

7196A mg/kg dryHexavalent Chromium JLK CB9113502/11/19  17:31 1 ND (0.6) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902212

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-5 3-5ft

Date Sampled:  02/11/19 12:15

ESS Laboratory Sample ID:  1902212-02

Sample Matrix:  Soil

Percent Solids:   63

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
9045 S.U.Corrosivity (pH) CCP CB9111902/11/19  20:25 1 6.84 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.2 ºC.

2580 mvEh (ORP) CCP CB9112002/11/19  20:25 1WL 287 (N/A) 

7196A mg/kg dryHexavalent Chromium JLK CB9113502/11/19  17:31 1 ND (0.7) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902212

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Classical Chemistry

Batch CB91135 - General Preparation

Blank

0.7 mg/kg wetHexavalent Chromium ND

LCS

0.7 33.32 80-12095mg/kg wetHexavalent Chromium 31.7

LCS Dup

0.7 33.32 2080-12097 2mg/kg wetHexavalent Chromium 32.3

Reference

2.0 71.00 20.3-222.5105mg/kg wetHexavalent Chromium 74.2
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902212

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-10 Soil pH measured in water at 20.2 ºC.

WL Results obtained from a deionized water leach of the sample.

U Analyte included in the analysis, but not detected

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902212

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Todd Kirton

Tighe & Bond

446 Main Street #23

Worcester, MA 01608

RE:  Gallows Hill Park Salem (S-1758-020)

ESS Laboratory Work Order Number:   1902242

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902242

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on February 12, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Low Level VOA vials were frozen by ESS Laboratory on February 12, 2019 at 18:03.

Lab Number MatrixSample Name Analysis
TP-7 0-2 2580, 7196A, 9045Soil1902242-01 

TP-9 0-2 2580, 7196A, 8260B Low, 9045Soil1902242-02 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902242

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

5035/8260B Volatile Organic Compounds / Low Level
Continuing Calibration %Diff/Drift is below control limit (CD-).C9B0215-CCV1

1,2-Dibromo-3-Chloropropane (33% @ 20%), Bromoform (25% @ 20%)

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902242

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 04-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902242

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 1902242-01 through 1902242-02

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s) Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (   )  No (   )*

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.

H Were all QC performance standards specified in the CAM protocol(s) achieved? Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: February 20, 2019

Printed Name: Laurel Stoddard Position: Laboratory Director
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902242

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-7 0-2

Date Sampled:  02/12/19 08:30

ESS Laboratory Sample ID:  1902242-01

Sample Matrix:  Soil

Percent Solids:   81

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
9045 S.U.Corrosivity (pH) CCP CB9122002/12/19  20:20 1 6.08 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.7 ºC.

2580 mvEh (ORP) CCP CB9122102/12/19  20:20 1 397 (N/A) 

7196A mg/kg dryHexavalent Chromium JLK CB9194602/19/19  16:50 1 ND (0.5) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902242

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-9 0-2

Date Sampled:  02/12/19 09:45

ESS Laboratory Sample ID:  1902242-02

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  4.8
Final Volume:  10

Percent Solids:   74

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260B Low1,1,1,2-Tetrachloroethane CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,1,1-Trichloroethane CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,1,2,2-Tetrachloroethane CB91419C9B021502/14/19  21:08 1 ND (0.0028) 

8260B Low1,1,2-Trichloroethane CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,1-Dichloroethane CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,1-Dichloroethene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,1-Dichloropropene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,2,3-Trichlorobenzene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,2,3-Trichloropropane CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,2,4-Trichlorobenzene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,2,4-Trimethylbenzene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,2-Dibromo-3-Chloropropane CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,2-Dibromoethane CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,2-Dichlorobenzene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,2-Dichloroethane CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,2-Dichloropropane CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,3,5-Trimethylbenzene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,3-Dichlorobenzene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,3-Dichloropropane CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,4-Dichlorobenzene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low1,4-Dioxane CB91419C9B021502/14/19  21:08 1 ND (0.141) 

8260B Low2,2-Dichloropropane CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low2-Butanone CB91419C9B021502/14/19  21:08 1 ND (0.0141) 

8260B Low2-Chlorotoluene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low2-Hexanone CB91419C9B021502/14/19  21:08 1 ND (0.0141) 

8260B Low4-Chlorotoluene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low4-Isopropyltoluene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Low4-Methyl-2-Pentanone CB91419C9B021502/14/19  21:08 1 ND (0.0141) 

8260B LowAcetone CB91419C9B021502/14/19  21:08 1 ND (0.0141) 

8260B LowBenzene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowBromobenzene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowBromochloromethane CB91419C9B021502/14/19  21:08 1 ND (0.0070) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902242

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-9 0-2

Date Sampled:  02/12/19 09:45

ESS Laboratory Sample ID:  1902242-02

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  4.8
Final Volume:  10

Percent Solids:   74

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260B LowBromodichloromethane CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowBromoform CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowBromomethane CB91419C9B021502/14/19  21:08 1 ND (0.0141) 

8260B LowCarbon Disulfide CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowCarbon Tetrachloride CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowChlorobenzene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowChloroethane CB91419C9B021502/14/19  21:08 1 ND (0.0141) 

8260B LowChloroform CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowChloromethane CB91419C9B021502/14/19  21:08 1 ND (0.0141) 

8260B Lowcis-1,2-Dichloroethene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Lowcis-1,3-Dichloropropene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowDibromochloromethane CB91419C9B021502/14/19  21:08 1 ND (0.0028) 

8260B LowDibromomethane CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowDichlorodifluoromethane CB91419C9B021502/14/19  21:08 1 ND (0.0141) 

8260B LowDiethyl Ether CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowDi-isopropyl ether CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowEthyl tertiary-butyl ether CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowEthylbenzene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowHexachlorobutadiene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowIsopropylbenzene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowMethyl tert-Butyl Ether CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowMethylene Chloride CB91419C9B021502/14/19  21:08 1 ND (0.0141) 

8260B LowNaphthalene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Lown-Butylbenzene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Lown-Propylbenzene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Lowsec-Butylbenzene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowStyrene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Lowtert-Butylbenzene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowTertiary-amyl methyl ether CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowTetrachloroethene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowTetrahydrofuran CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowToluene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902242

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-9 0-2

Date Sampled:  02/12/19 09:45

ESS Laboratory Sample ID:  1902242-02

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  4.8
Final Volume:  10

Percent Solids:   74

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260B Lowtrans-1,2-Dichloroethene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B Lowtrans-1,3-Dichloropropene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowTrichloroethene CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowTrichlorofluoromethane CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowVinyl Chloride CB91419C9B021502/14/19  21:08 1 ND (0.0141) 

8260B LowXylene O CB91419C9B021502/14/19  21:08 1 ND (0.0070) 

8260B LowXylene P,M CB91419C9B021502/14/19  21:08 1 ND (0.0141) 

8260B LowXylenes (Total) [CALC]02/14/19  21:08 1 ND (0.0141) 

%Recovery Qualifier Limits

70-130109 %Surrogate: 1,2-Dichloroethane-d4

70-13098 %Surrogate: 4-Bromofluorobenzene

70-13098 %Surrogate: Dibromofluoromethane

70-13099 %Surrogate: Toluene-d8
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902242

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-9 0-2

Date Sampled:  02/12/19 09:45

ESS Laboratory Sample ID:  1902242-02

Sample Matrix:  Soil

Percent Solids:   74

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
9045 S.U.Corrosivity (pH) CCP CB9122002/12/19  20:20 1 7.79 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.6 ºC.

2580 mvEh (ORP) CCP CB9122102/12/19  20:20 1 321 (N/A) 

7196A mg/kg dryHexavalent Chromium JLK CB9194602/19/19  16:50 1 ND (0.6) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902242

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CB91419 - 5035

Blank

0.0050 mg/kg wet1,1,1,2-Tetrachloroethane ND

0.0050 mg/kg wet1,1,1-Trichloroethane ND

0.0020 mg/kg wet1,1,2,2-Tetrachloroethane ND

0.0050 mg/kg wet1,1,2-Trichloroethane ND

0.0050 mg/kg wet1,1-Dichloroethane ND

0.0050 mg/kg wet1,1-Dichloroethene ND

0.0050 mg/kg wet1,1-Dichloropropene ND

0.0050 mg/kg wet1,2,3-Trichlorobenzene ND

0.0050 mg/kg wet1,2,3-Trichloropropane ND

0.0050 mg/kg wet1,2,4-Trichlorobenzene ND

0.0050 mg/kg wet1,2,4-Trimethylbenzene ND

0.0050 mg/kg wet1,2-Dibromo-3-Chloropropane ND

0.0050 mg/kg wet1,2-Dibromoethane ND

0.0050 mg/kg wet1,2-Dichlorobenzene ND

0.0050 mg/kg wet1,2-Dichloroethane ND

0.0050 mg/kg wet1,2-Dichloropropane ND

0.0050 mg/kg wet1,3,5-Trimethylbenzene ND

0.0050 mg/kg wet1,3-Dichlorobenzene ND

0.0050 mg/kg wet1,3-Dichloropropane ND

0.0050 mg/kg wet1,4-Dichlorobenzene ND

0.100 mg/kg wet1,4-Dioxane ND

0.0050 mg/kg wet2,2-Dichloropropane ND

0.0100 mg/kg wet2-Butanone ND

0.0050 mg/kg wet2-Chlorotoluene ND

0.0100 mg/kg wet2-Hexanone ND

0.0050 mg/kg wet4-Chlorotoluene ND

0.0050 mg/kg wet4-Isopropyltoluene ND

0.0100 mg/kg wet4-Methyl-2-Pentanone ND

0.0100 mg/kg wetAcetone ND

0.0050 mg/kg wetBenzene ND

0.0050 mg/kg wetBromobenzene ND

0.0050 mg/kg wetBromochloromethane ND

0.0050 mg/kg wetBromodichloromethane ND

0.0050 mg/kg wetBromoform ND

0.0100 mg/kg wetBromomethane ND

0.0050 mg/kg wetCarbon Disulfide ND

0.0050 mg/kg wetCarbon Tetrachloride ND

0.0050 mg/kg wetChlorobenzene ND

0.0100 mg/kg wetChloroethane ND

0.0050 mg/kg wetChloroform ND

0.0100 mg/kg wetChloromethane ND

0.0050 mg/kg wetcis-1,2-Dichloroethene ND

0.0050 mg/kg wetcis-1,3-Dichloropropene ND

0.0020 mg/kg wetDibromochloromethane ND
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902242

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CB91419 - 5035

0.0050 mg/kg wetDibromomethane ND

0.0100 mg/kg wetDichlorodifluoromethane ND

0.0050 mg/kg wetDiethyl Ether ND

0.0050 mg/kg wetDi-isopropyl ether ND

0.0050 mg/kg wetEthyl tertiary-butyl ether ND

0.0050 mg/kg wetEthylbenzene ND

0.0050 mg/kg wetHexachlorobutadiene ND

0.0050 mg/kg wetIsopropylbenzene ND

0.0050 mg/kg wetMethyl tert-Butyl Ether ND

0.0100 mg/kg wetMethylene Chloride ND

0.0050 mg/kg wetNaphthalene ND

0.0050 mg/kg wetn-Butylbenzene ND

0.0050 mg/kg wetn-Propylbenzene ND

0.0050 mg/kg wetsec-Butylbenzene ND

0.0050 mg/kg wetStyrene ND

0.0050 mg/kg wettert-Butylbenzene ND

0.0050 mg/kg wetTertiary-amyl methyl ether ND

0.0050 mg/kg wetTetrachloroethene ND

0.0050 mg/kg wetTetrahydrofuran ND

0.0050 mg/kg wetToluene ND

0.0050 mg/kg wettrans-1,2-Dichloroethene ND

0.0050 mg/kg wettrans-1,3-Dichloropropene ND

0.0050 mg/kg wetTrichloroethene ND

0.0050 mg/kg wetTrichlorofluoromethane ND

0.0100 mg/kg wetVinyl Chloride ND

0.0050 mg/kg wetXylene O ND

0.0100 mg/kg wetXylene P,M ND

0.05000 70-130980.0491 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

0.05000 70-130980.0489 mg/kg wetSurrogate: 4-Bromofluorobenzene

0.05000 70-130950.0474 mg/kg wetSurrogate: Dibromofluoromethane

0.05000 70-130990.0494 mg/kg wetSurrogate: Toluene-d8

LCS

0.0050 0.05000 70-13096mg/kg wet1,1,1,2-Tetrachloroethane 0.0479

0.0050 0.05000 70-130103mg/kg wet1,1,1-Trichloroethane 0.0516

0.0020 0.05000 70-13093mg/kg wet1,1,2,2-Tetrachloroethane 0.0466

0.0050 0.05000 70-13091mg/kg wet1,1,2-Trichloroethane 0.0455

0.0050 0.05000 70-130100mg/kg wet1,1-Dichloroethane 0.0500

0.0050 0.05000 70-130112mg/kg wet1,1-Dichloroethene 0.0560

0.0050 0.05000 70-130108mg/kg wet1,1-Dichloropropene 0.0540

0.0050 0.05000 70-130100mg/kg wet1,2,3-Trichlorobenzene 0.0500

0.0050 0.05000 70-13085mg/kg wet1,2,3-Trichloropropane 0.0427

0.0050 0.05000 70-130105mg/kg wet1,2,4-Trichlorobenzene 0.0527

0.0050 0.05000 70-130105mg/kg wet1,2,4-Trimethylbenzene 0.0527

0.0050 0.05000 70-13070mg/kg wet1,2-Dibromo-3-Chloropropane 0.0349

0.0050 0.05000 70-13094mg/kg wet1,2-Dibromoethane 0.0471
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902242

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CB91419 - 5035

0.0050 0.05000 70-130101mg/kg wet1,2-Dichlorobenzene 0.0504

0.0050 0.05000 70-13096mg/kg wet1,2-Dichloroethane 0.0478

0.0050 0.05000 70-13097mg/kg wet1,2-Dichloropropane 0.0483

0.0050 0.05000 70-130106mg/kg wet1,3,5-Trimethylbenzene 0.0532

0.0050 0.05000 70-130102mg/kg wet1,3-Dichlorobenzene 0.0512

0.0050 0.05000 70-130100mg/kg wet1,3-Dichloropropane 0.0500

0.0050 0.05000 70-130106mg/kg wet1,4-Dichlorobenzene 0.0530

0.100 1.000 70-13087mg/kg wet1,4-Dioxane 0.865

0.0050 0.05000 70-130103mg/kg wet2,2-Dichloropropane 0.0516

0.0100 0.2500 70-13096mg/kg wet2-Butanone 0.240

0.0050 0.05000 70-130106mg/kg wet2-Chlorotoluene 0.0530

0.0100 0.2500 70-13094mg/kg wet2-Hexanone 0.236

0.0050 0.05000 70-130108mg/kg wet4-Chlorotoluene 0.0540

0.0050 0.05000 70-130109mg/kg wet4-Isopropyltoluene 0.0546

0.0100 0.2500 70-13089mg/kg wet4-Methyl-2-Pentanone 0.224

0.0100 0.2500 70-13086mg/kg wetAcetone 0.215

0.0050 0.05000 70-130103mg/kg wetBenzene 0.0516

0.0050 0.05000 70-130102mg/kg wetBromobenzene 0.0511

0.0050 0.05000 70-13095mg/kg wetBromochloromethane 0.0477

0.0050 0.05000 70-13094mg/kg wetBromodichloromethane 0.0468

0.0050 0.05000 70-13080mg/kg wetBromoform 0.0399

0.0100 0.05000 70-130122mg/kg wetBromomethane 0.0611

0.0050 0.05000 70-130113mg/kg wetCarbon Disulfide 0.0564

0.0050 0.05000 70-130100mg/kg wetCarbon Tetrachloride 0.0500

0.0050 0.05000 70-130103mg/kg wetChlorobenzene 0.0517

0.0100 0.05000 70-130106mg/kg wetChloroethane 0.0530

0.0050 0.05000 70-130100mg/kg wetChloroform 0.0498

0.0100 0.05000 70-13098mg/kg wetChloromethane 0.0490

0.0050 0.05000 70-130103mg/kg wetcis-1,2-Dichloroethene 0.0514

0.0050 0.05000 70-13090mg/kg wetcis-1,3-Dichloropropene 0.0451

0.0020 0.05000 70-13085mg/kg wetDibromochloromethane 0.0426

0.0050 0.05000 70-13094mg/kg wetDibromomethane 0.0468

0.0100 0.05000 70-130118mg/kg wetDichlorodifluoromethane 0.0590

0.0050 0.05000 70-13098mg/kg wetDiethyl Ether 0.0488

0.0050 0.05000 70-13098mg/kg wetDi-isopropyl ether 0.0490

0.0050 0.05000 70-13087mg/kg wetEthyl tertiary-butyl ether 0.0436

0.0050 0.05000 70-130108mg/kg wetEthylbenzene 0.0542

0.0050 0.05000 70-130105mg/kg wetHexachlorobutadiene 0.0525

0.0050 0.05000 70-130109mg/kg wetIsopropylbenzene 0.0545

0.0050 0.05000 70-13092mg/kg wetMethyl tert-Butyl Ether 0.0460

0.0100 0.05000 70-13093mg/kg wetMethylene Chloride 0.0464

0.0050 0.05000 70-13096mg/kg wetNaphthalene 0.0481

0.0050 0.05000 70-130112mg/kg wetn-Butylbenzene 0.0562

0.0050 0.05000 70-130111mg/kg wetn-Propylbenzene 0.0556

0.0050 0.05000 70-130109mg/kg wetsec-Butylbenzene 0.0545
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902242

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CB91419 - 5035

0.0050 0.05000 70-130103mg/kg wetStyrene 0.0517

0.0050 0.05000 70-130109mg/kg wettert-Butylbenzene 0.0544

0.0050 0.05000 70-13087mg/kg wetTertiary-amyl methyl ether 0.0437

0.0050 0.05000 70-130110mg/kg wetTetrachloroethene 0.0551

0.0050 0.05000 70-13085mg/kg wetTetrahydrofuran 0.0427

0.0050 0.05000 70-130102mg/kg wetToluene 0.0509

0.0050 0.05000 70-130102mg/kg wettrans-1,2-Dichloroethene 0.0509

0.0050 0.05000 70-13081mg/kg wettrans-1,3-Dichloropropene 0.0405

0.0050 0.05000 70-130102mg/kg wetTrichloroethene 0.0511

0.0050 0.05000 70-130112mg/kg wetTrichlorofluoromethane 0.0561

0.0100 0.05000 70-130112mg/kg wetVinyl Chloride 0.0558

0.0050 0.05000 70-130107mg/kg wetXylene O 0.0537

0.0100 0.1000 70-130110mg/kg wetXylene P,M 0.110

0.05000 70-130940.0471 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

0.05000 70-130990.0495 mg/kg wetSurrogate: 4-Bromofluorobenzene

0.05000 70-130960.0478 mg/kg wetSurrogate: Dibromofluoromethane

0.05000 70-1301040.0520 mg/kg wetSurrogate: Toluene-d8

LCS Dup

0.0050 0.05000 2070-13098 2mg/kg wet1,1,1,2-Tetrachloroethane 0.0490

0.0050 0.05000 2070-130108 4mg/kg wet1,1,1-Trichloroethane 0.0538

0.0020 0.05000 2070-130102 9mg/kg wet1,1,2,2-Tetrachloroethane 0.0508

0.0050 0.05000 2070-13099 8mg/kg wet1,1,2-Trichloroethane 0.0494

0.0050 0.05000 2070-130105 5mg/kg wet1,1-Dichloroethane 0.0526

0.0050 0.05000 2070-130116 3mg/kg wet1,1-Dichloroethene 0.0579

0.0050 0.05000 2070-130112 4mg/kg wet1,1-Dichloropropene 0.0561

0.0050 0.05000 2070-130105 5mg/kg wet1,2,3-Trichlorobenzene 0.0526

0.0050 0.05000 2070-13094 10mg/kg wet1,2,3-Trichloropropane 0.0471

0.0050 0.05000 2070-130109 3mg/kg wet1,2,4-Trichlorobenzene 0.0544

0.0050 0.05000 2070-130109 4mg/kg wet1,2,4-Trimethylbenzene 0.0547

0.0050 0.05000 2070-13077 10mg/kg wet1,2-Dibromo-3-Chloropropane 0.0384

0.0050 0.05000 2070-130100 5mg/kg wet1,2-Dibromoethane 0.0498

0.0050 0.05000 2070-130106 5mg/kg wet1,2-Dichlorobenzene 0.0532

0.0050 0.05000 2070-130104 8mg/kg wet1,2-Dichloroethane 0.0518

0.0050 0.05000 2070-130102 6mg/kg wet1,2-Dichloropropane 0.0512

0.0050 0.05000 2070-130111 4mg/kg wet1,3,5-Trimethylbenzene 0.0554

0.0050 0.05000 2070-130108 5mg/kg wet1,3-Dichlorobenzene 0.0541

0.0050 0.05000 2070-130104 4mg/kg wet1,3-Dichloropropane 0.0518

0.0050 0.05000 2070-130109 3mg/kg wet1,4-Dichlorobenzene 0.0545

0.100 1.000 2070-13093 7mg/kg wet1,4-Dioxane 0.929

0.0050 0.05000 2070-130108 4mg/kg wet2,2-Dichloropropane 0.0539

0.0100 0.2500 2070-130105 9mg/kg wet2-Butanone 0.264

0.0050 0.05000 2070-130110 4mg/kg wet2-Chlorotoluene 0.0550

0.0100 0.2500 2070-130101 7mg/kg wet2-Hexanone 0.254

0.0050 0.05000 2070-130112 3mg/kg wet4-Chlorotoluene 0.0558

0.0050 0.05000 2070-130113 3mg/kg wet4-Isopropyltoluene 0.0564
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902242

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CB91419 - 5035

0.0100 0.2500 2070-130100 11mg/kg wet4-Methyl-2-Pentanone 0.249

0.0100 0.2500 2070-13094 9mg/kg wetAcetone 0.235

0.0050 0.05000 2070-130108 5mg/kg wetBenzene 0.0540

0.0050 0.05000 2070-130107 5mg/kg wetBromobenzene 0.0535

0.0050 0.05000 2070-130103 8mg/kg wetBromochloromethane 0.0516

0.0050 0.05000 2070-130100 6mg/kg wetBromodichloromethane 0.0499

0.0050 0.05000 2070-13084 6mg/kg wetBromoform 0.0422

0.0100 0.05000 2070-130108 12mg/kg wetBromomethane 0.0541

0.0050 0.05000 2070-130116 3mg/kg wetCarbon Disulfide 0.0582

0.0050 0.05000 2070-130104 4mg/kg wetCarbon Tetrachloride 0.0522

0.0050 0.05000 2070-130105 2mg/kg wetChlorobenzene 0.0527

0.0100 0.05000 2070-130110 4mg/kg wetChloroethane 0.0551

0.0050 0.05000 2070-130106 6mg/kg wetChloroform 0.0528

0.0100 0.05000 2070-130102 4mg/kg wetChloromethane 0.0508

0.0050 0.05000 2070-130108 5mg/kg wetcis-1,2-Dichloroethene 0.0542

0.0050 0.05000 2070-13097 7mg/kg wetcis-1,3-Dichloropropene 0.0486

0.0020 0.05000 2070-13089 4mg/kg wetDibromochloromethane 0.0445

0.0050 0.05000 2070-130102 8mg/kg wetDibromomethane 0.0509

0.0100 0.05000 2070-130120 1mg/kg wetDichlorodifluoromethane 0.0598

0.0050 0.05000 2070-130105 8mg/kg wetDiethyl Ether 0.0527

0.0050 0.05000 2070-130105 7mg/kg wetDi-isopropyl ether 0.0525

0.0050 0.05000 2070-13094 7mg/kg wetEthyl tertiary-butyl ether 0.0469

0.0050 0.05000 2070-130109 0.1mg/kg wetEthylbenzene 0.0543

0.0050 0.05000 2070-130109 4mg/kg wetHexachlorobutadiene 0.0545

0.0050 0.05000 2070-130112 3mg/kg wetIsopropylbenzene 0.0561

0.0050 0.05000 2070-130101 9mg/kg wetMethyl tert-Butyl Ether 0.0506

0.0100 0.05000 2070-13098 6mg/kg wetMethylene Chloride 0.0491

0.0050 0.05000 2070-130102 6mg/kg wetNaphthalene 0.0512

0.0050 0.05000 2070-130114 2mg/kg wetn-Butylbenzene 0.0572

0.0050 0.05000 2070-130114 3mg/kg wetn-Propylbenzene 0.0572

0.0050 0.05000 2070-130113 3mg/kg wetsec-Butylbenzene 0.0563

0.0050 0.05000 2070-130105 1mg/kg wetStyrene 0.0523

0.0050 0.05000 2070-130112 3mg/kg wettert-Butylbenzene 0.0562

0.0050 0.05000 2070-13096 9mg/kg wetTertiary-amyl methyl ether 0.0480

0.0050 0.05000 2070-130109 1mg/kg wetTetrachloroethene 0.0545

0.0050 0.05000 2070-13095 11mg/kg wetTetrahydrofuran 0.0475

0.0050 0.05000 2070-130107 5mg/kg wetToluene 0.0537

0.0050 0.05000 2070-130106 4mg/kg wettrans-1,2-Dichloroethene 0.0529

0.0050 0.05000 2070-13088 8mg/kg wettrans-1,3-Dichloropropene 0.0438

0.0050 0.05000 2070-130106 4mg/kg wetTrichloroethene 0.0532

0.0050 0.05000 2070-130116 3mg/kg wetTrichlorofluoromethane 0.0578

0.0100 0.05000 2070-130116 4mg/kg wetVinyl Chloride 0.0579

0.0050 0.05000 2070-130108 1mg/kg wetXylene O 0.0542

0.0100 0.1000 2070-130111 0.4mg/kg wetXylene P,M 0.111

0.05000 70-130950.0476 mg/kg wetSurrogate: 1,2-Dichloroethane-d4
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902242

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CB91419 - 5035

0.05000 70-130950.0477 mg/kg wetSurrogate: 4-Bromofluorobenzene

0.05000 70-130980.0490 mg/kg wetSurrogate: Dibromofluoromethane

0.05000 70-130990.0497 mg/kg wetSurrogate: Toluene-d8

Classical Chemistry

Batch CB91946 - General Preparation

Blank

0.7 mg/kg wetHexavalent Chromium ND

LCS

0.7 33.32 80-12098mg/kg wetHexavalent Chromium 32.6

LCS Dup

0.7 33.32 2080-12098 0.6mg/kg wetHexavalent Chromium 32.8

Reference

2.0 71.00 20.3-222.5103mg/kg wetHexavalent Chromium 72.8
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902242

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-10a Soil pH measured in water at 20.7 ºC.

Z-10 Soil pH measured in water at 20.6 ºC.

WL Results obtained from a deionized water leach of the sample.

U Analyte included in the analysis, but not detected

CD- Continuing Calibration %Diff/Drift is below control limit (CD-).

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902242

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Todd Kirton

Tighe & Bond

446 Main Street #23

Worcester, MA 01608

RE:  Gallows Hill Park Salem (S-1758-020)

ESS Laboratory Work Order Number:   1902265

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on February 13, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Question I:  Samples 1902265-01, -03, -04, -06, -09, -11, -12, -14, -15, -16, and -18 for Metals were analyzed for a 

subset of the required MCP list per the client's request.

Revision 1, February 27, 2019: This report has been revised to include Chlordane on the Pesticide list.  This 

compound was analyzed but not reported.

Lab Number MatrixSample Name Analysis
TP-3A 0-2 6010CSoil1902265-01 

TP-3A 2-5.5 EPH8270, MADEP-EPHSoil1902265-02 

TP-3A 5.5-6.5 6010CSoil1902265-03 

TP-4 0-2 6010CSoil1902265-04 

TP-4 4.5-5 6010C, 7471BSoil1902265-05 

TP-5 0-2 6010CSoil1902265-06 

TP-5 3-5 6010C, 7471B, 8081B, 8082A, 9014Soil1902265-07 

TP-5 5-6 6010C, 7471BSoil1902265-08 

TP-6 0-2 6010CSoil1902265-09 

TP-6 2-5 6010C, 7471B, 8082A, EPH8270, MADEP-EPHSoil1902265-10 

TP-7 0-2 6010CSoil1902265-11 

TP-7 2-5 6010C, EPH8270, MADEP-EPHSoil1902265-12 

TP-7 5-5.5 6010C, 7471BSoil1902265-13 

TP-8 0-2 6010CSoil1902265-14 

TP-8 2-6 6010CSoil1902265-15 

TP-9 0-2 6010CSoil1902265-16 

TP-9 2-3 6010C, 7471B, 8082A, EPH8270, MADEP-EPHSoil1902265-17 

TP-9 3-5 6010CSoil1902265-18 
185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

Total Metals
Blank Spike recovery is below lower control limit (B-).CB91544-BSD1

Cadmium (86% @ 87-113%)

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 04-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 1902265-01 through 1902265-18

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s) Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (   )  No (   )*

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.

H Were all QC performance standards specified in the CAM protocol(s) achieved? Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: February 21, 2019

Printed Name: Laurel Stoddard Position: Laboratory Director
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-3A 0-2

Date Sampled:  02/11/19 08:15

ESS Laboratory Sample ID:  1902265-01

Sample Matrix:  Soil

Percent Solids:   75

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.07 100Arsenic KJK CB9154402/19/19  14:43 10 5150 (32.2) 

6010C 2.07 100Chromium KJK CB9154402/16/19   1:14 1 1820 (1.29) 

6010C 2.07 100Lead KJK CB9154402/16/19   1:14 1 91.7 (6.43) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-3A 2-5.5

Date Sampled:  02/11/19 08:30

ESS Laboratory Sample ID:  1902265-02

Sample Matrix:  Soil

Prepared:  2/14/19  14:00
Initial Volume:  24.7
Final Volume:  1

Percent Solids:   24

Extraction Method:  3546

Units: mg/kg dry

MADEP-EPH Extractable Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit Analyst Analyzed Sequence BatchDF
MADEP-EPHC9-C18 Aliphatics1 CAD CB91403C9B022302/15/19   3:34 1 ND (63.2) 

MADEP-EPHC19-C36 Aliphatics1 CAD CB91403C9B022302/15/19   3:34 1 150 (63.2) 

EPH8270C11-C22 Unadjusted Aromatics1 ZLC CB91403C9B023302/15/19  23:55 1 145 (63.2) 

EPH8270C11-C22 Aromatics1,2 ZLC [CALC]02/15/19  23:55 145 (63.2) 

EPH82702-Methylnaphthalene ZLC CB91403C9B023302/15/19  23:55 1 ND (0.84) 

EPH8270Acenaphthene ZLC CB91403C9B023302/15/19  23:55 1 ND (1.69) 

EPH8270Naphthalene ZLC CB91403C9B023302/15/19  23:55 1 ND (1.69) 

EPH8270Phenanthrene ZLC CB91403C9B023302/15/19  23:55 1 ND (1.69) 

EPH8270Acenaphthylene ZLC CB91403C9B023302/15/19  23:55 1 ND (0.84) 

EPH8270Anthracene ZLC CB91403C9B023302/15/19  23:55 1 ND (1.69) 

EPH8270Benzo(a)anthracene ZLC CB91403C9B023302/15/19  23:55 1 ND (1.69) 

EPH8270Benzo(a)pyrene ZLC CB91403C9B023302/15/19  23:55 1 ND (1.69) 

EPH8270Benzo(b)fluoranthene ZLC CB91403C9B023302/15/19  23:55 1 ND (1.69) 

EPH8270Benzo(g,h,i)perylene ZLC CB91403C9B023302/15/19  23:55 1 ND (1.69) 

EPH8270Benzo(k)fluoranthene ZLC CB91403C9B023302/15/19  23:55 1 ND (1.69) 

EPH8270Chrysene ZLC CB91403C9B023302/15/19  23:55 1 ND (1.69) 

EPH8270Dibenzo(a,h)Anthracene ZLC CB91403C9B023302/15/19  23:55 1 ND (0.84) 

EPH8270Fluoranthene ZLC CB91403C9B023302/15/19  23:55 1 ND (1.69) 

EPH8270Fluorene ZLC CB91403C9B023302/15/19  23:55 1 ND (1.69) 

EPH8270Indeno(1,2,3-cd)Pyrene ZLC CB91403C9B023302/15/19  23:55 1 ND (1.69) 

EPH8270Pyrene ZLC CB91403C9B023302/15/19  23:55 1 ND (1.69) 

%Recovery Qualifier Limits

40-14055 %Surrogate: 1-Chlorooctadecane

40-14088 %Surrogate: 2-Bromonaphthalene

40-14088 %Surrogate: 2-Fluorobiphenyl

40-14074 %Surrogate: O-Terphenyl
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-3A 5.5-6.5

Date Sampled:  02/11/19 08:45

ESS Laboratory Sample ID:  1902265-03

Sample Matrix:  Soil

Percent Solids:   70

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.72 100Arsenic KJK CB9154402/16/19   1:19 1 32.8 (2.64) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-4 0-2

Date Sampled:  02/11/19 09:15

ESS Laboratory Sample ID:  1902265-04

Sample Matrix:  Soil

Percent Solids:   69

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.36 100Arsenic KJK CB9154402/16/19   1:24 1 2330 (3.05) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-4 4.5-5

Date Sampled:  02/11/19 09:30

ESS Laboratory Sample ID:  1902265-05

Sample Matrix:  Soil

Percent Solids:   80

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.23 100Antimony KJK CB9154402/16/19   1:42 1 ND (5.64) 

6010C 2.23 100Arsenic KJK CB9154402/16/19   1:42 1 34.9 (2.82) 

6010C 2.23 100Barium KJK CB9154402/16/19   1:42 1 60.8 (2.82) 

6010C 2.23 100Beryllium KJK CB9154402/16/19   1:42 1 0.64 (0.12) 

6010C 2.23 100Cadmium KJK CB9154402/16/19   1:42 1 ND (0.56) 

6010C 2.23 100Chromium KJK CB9154402/16/19   1:42 1 23.0 (1.13) 

6010C 2.23 100Lead KJK CB9154402/16/19   1:42 1 8.93 (5.64) 

7471B 1.03 40Mercury MKS CB9154502/20/19  11:10 1 0.066 (0.024) 

6010C 2.23 100Nickel KJK CB9154402/16/19   1:42 1 18.7 (2.82) 

6010C 2.23 100Selenium KJK CB9154402/16/19   1:42 1 ND (5.64) 

6010C 2.23 100Silver KJK CB9154402/16/19   1:42 1 ND (0.56) 

6010C 2.23 100Thallium KJK CB9154402/16/19   1:42 1 ND (5.64) 

6010C 2.23 100Vanadium KJK CB9154402/16/19   1:42 1 54.8 (1.13) 

6010C 2.23 100Zinc KJK CB9154402/16/19   1:42 1 80.7 (2.82) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-5 0-2

Date Sampled:  02/11/19 10:00

ESS Laboratory Sample ID:  1902265-06

Sample Matrix:  Soil

Percent Solids:   79

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.5 100Arsenic KJK CB9154402/16/19   2:05 1 508 (2.52) 

6010C 2.5 100Chromium KJK CB9154402/16/19   2:05 1 106 (1.01) 

6010C 2.5 100Lead KJK CB9154402/16/19   2:05 1 51.1 (5.05) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-5 3-5

Date Sampled:  02/11/19 10:15

ESS Laboratory Sample ID:  1902265-07

Sample Matrix:  Soil

Percent Solids:   57

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.56 100Antimony KJK CB9154402/16/19   2:09 1 ND (6.80) 

6010C 2.56 100Arsenic KJK CB9154402/16/19   2:09 1 4.10 (3.40) 

6010C 2.56 100Barium KJK CB9154402/16/19   2:09 1 38.5 (3.40) 

6010C 2.56 100Beryllium KJK CB9154402/16/19   2:09 1 0.70 (0.15) 

6010C 2.56 100Cadmium KJK CB9154402/16/19   2:09 1 ND (0.68) 

6010C 2.56 100Chromium KJK CB9154402/16/19   2:09 1 24.2 (1.36) 

6010C 2.56 100Lead KJK CB9154402/16/19   2:09 1 22.4 (6.80) 

7471B 0.8 40Mercury MKS CB9154502/20/19  11:20 1 0.061 (0.043) 

6010C 2.56 100Nickel KJK CB9154402/16/19   2:09 1 15.0 (3.40) 

6010C 2.56 100Selenium KJK CB9154402/16/19   2:09 1 ND (6.80) 

6010C 2.56 100Silver KJK CB9154402/16/19   2:09 1 ND (0.68) 

6010C 2.56 100Thallium KJK CB9154402/16/19   2:09 1 ND (6.80) 

6010C 2.56 100Vanadium KJK CB9154402/16/19   2:09 1 54.6 (1.36) 

6010C 2.56 100Zinc KJK CB9154402/16/19   2:09 1 56.4 (3.40) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-5 3-5

Date Sampled:  02/11/19 10:15

ESS Laboratory Sample ID:  1902265-07

Sample Matrix:  Soil

Prepared:  2/19/19  14:18
Analyst:  DMCInitial Volume:  19.5

Final Volume:  5

Percent Solids:   57

Extraction Method:  3546

Units: mg/kg dry

8081B Organochlorine Pesticides

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8081B4,4´-DDD CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

8081B4,4´-DDE CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

8081B4,4´-DDT CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

8081BAldrin CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

8081Balpha-BHC CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

8081Balpha-Chlordane CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

8081Bbeta-BHC CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

8081BChlordane (Total) CB91903C9B026502/20/19  18:34 1 ND (0.0357) 

8081Bdelta-BHC CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

8081BDieldrin CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

8081BEndosulfan I CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

8081BEndosulfan II CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

8081BEndosulfan Sulfate CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

8081BEndrin CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

8081BEndrin Ketone CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

8081Bgamma-BHC (Lindane) CB91903C9B026502/20/19  18:34 1 ND (0.0027) 

8081Bgamma-Chlordane CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

8081BHeptachlor CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

8081BHeptachlor Epoxide CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

8081BHexachlorobenzene CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

8081BMethoxychlor CB91903C9B026502/20/19  18:34 1 ND (0.0045) 

%Recovery Qualifier Limits

30-15087 %Surrogate: Decachlorobiphenyl

30-15082 %Surrogate: Decachlorobiphenyl [2C]

30-15086 %Surrogate: Tetrachloro-m-xylene

30-15083 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-5 3-5

Date Sampled:  02/11/19 10:15

ESS Laboratory Sample ID:  1902265-07

Sample Matrix:  Soil

Prepared:  2/14/19  16:15
Analyst:  MJVInitial Volume:  20.1

Final Volume:  10

Percent Solids:   57

Extraction Method:  3540C

Units: mg/kg dry

8082A Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8082AAroclor 1016 CB9154102/15/19  23:12 1 ND (0.04) 

8082AAroclor 1221 CB9154102/15/19  23:12 1 ND (0.04) 

8082AAroclor 1232 CB9154102/15/19  23:12 1 ND (0.04) 

8082AAroclor 1242 CB9154102/15/19  23:12 1 ND (0.04) 

8082AAroclor 1248 CB9154102/15/19  23:12 1 ND (0.04) 

8082AAroclor 1254 CB9154102/15/19  23:12 1 ND (0.04) 

8082AAroclor 1260 CB9154102/15/19  23:12 1 ND (0.04) 

8082AAroclor 1262 CB9154102/15/19  23:12 1 ND (0.04) 

8082AAroclor 1268 CB9154102/15/19  23:12 1 ND (0.04) 

%Recovery Qualifier Limits

30-150102 %Surrogate: Decachlorobiphenyl

30-150104 %Surrogate: Decachlorobiphenyl [2C]

30-150115 %Surrogate: Tetrachloro-m-xylene

30-150127 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-5 3-5

Date Sampled:  02/11/19 10:15

ESS Laboratory Sample ID:  1902265-07

Sample Matrix:  Soil

Percent Solids:   57

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
9014 mg/kg dryTotal Cyanide EEM CB9191902/19/19  12:00 1 ND (1.68) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-5 5-6

Date Sampled:  02/11/19 10:30

ESS Laboratory Sample ID:  1902265-08

Sample Matrix:  Soil

Percent Solids:   86

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.32 100Antimony KJK CB9154402/16/19   2:41 1 ND (5.00) 

6010C 2.32 100Arsenic KJK CB9154402/16/19   2:41 1 5.12 (2.50) 

6010C 2.32 100Barium KJK CB9154402/16/19   2:41 1 53.9 (2.50) 

6010C 2.32 100Beryllium KJK CB9154402/16/19   2:41 1 0.70 (0.11) 

6010C 2.32 100Cadmium KJK CB9154402/16/19   2:41 1 ND (0.50) 

6010C 2.32 100Chromium KJK CB9154402/16/19   2:41 1 20.8 (1.00) 

6010C 2.32 100Lead KJK CB9154402/16/19   2:41 1 8.11 (5.00) 

7471B 0.68 40Mercury MKS CB9154502/20/19  11:34 1 ND (0.034) 

6010C 2.32 100Nickel KJK CB9154402/16/19   2:41 1 20.0 (2.50) 

6010C 2.32 100Selenium KJK CB9154402/16/19   2:41 1 ND (5.00) 

6010C 2.32 100Silver KJK CB9154402/16/19   2:41 1 ND (0.50) 

6010C 2.32 100Thallium KJK CB9154402/16/19   2:41 1 ND (5.00) 

6010C 2.32 100Vanadium KJK CB9154402/16/19   2:41 1 39.3 (1.00) 

6010C 2.32 100Zinc KJK CB9154402/16/19   2:41 1 68.5 (2.50) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-6 0-2

Date Sampled:  02/11/19 11:00

ESS Laboratory Sample ID:  1902265-09

Sample Matrix:  Soil

Percent Solids:   69

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.14 100Arsenic KJK CB9154402/16/19   2:47 1 623 (3.40) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-6 2-5

Date Sampled:  02/11/19 11:15

ESS Laboratory Sample ID:  1902265-10

Sample Matrix:  Soil

Percent Solids:   77

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.4 100Antimony KJK CB9154402/16/19   2:51 1 ND (5.41) 

6010C 2.4 100Arsenic KJK CB9154402/16/19   2:51 1 250 (2.71) 

6010C 2.4 100Barium KJK CB9154402/16/19   2:51 1 75.1 (2.71) 

6010C 2.4 100Beryllium KJK CB9154402/16/19   2:51 1 0.34 (0.12) 

6010C 2.4 100Cadmium KJK CB9154402/16/19   2:51 1 2.60 (0.54) 

6010C 2.4 100Chromium KJK CB9154402/16/19   2:51 1 92.9 (1.08) 

6010C 2.4 100Lead KJK CB9154402/16/19   2:51 1 65.9 (5.41) 

7471B 0.94 40Mercury MKS CB9154502/20/19  15:24 50 13.5 (1.37) 

6010C 2.4 100Nickel KJK CB9154402/16/19   2:51 1 12.6 (2.71) 

6010C 2.4 100Selenium KJK CB9154402/16/19   2:51 1 ND (5.41) 

6010C 2.4 100Silver KJK CB9154402/16/19   2:51 1 ND (0.54) 

6010C 2.4 100Thallium KJK CB9154402/16/19   2:51 1 ND (5.41) 

6010C 2.4 100Vanadium KJK CB9154402/16/19   2:51 1 29.3 (1.08) 

6010C 2.4 100Zinc KJK CB9154402/16/19   2:51 1 114 (2.71) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-6 2-5

Date Sampled:  02/11/19 11:15

ESS Laboratory Sample ID:  1902265-10

Sample Matrix:  Soil

Prepared:  2/14/19  16:15
Analyst:  MJVInitial Volume:  20.9

Final Volume:  10

Percent Solids:   77

Extraction Method:  3540C

Units: mg/kg dry

8082A Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8082AAroclor 1016 CB9140602/15/19  15:32 1 ND (0.03) 

8082AAroclor 1221 CB9140602/15/19  15:32 1 ND (0.03) 

8082AAroclor 1232 CB9140602/15/19  15:32 1 ND (0.03) 

8082AAroclor 1242 CB9140602/15/19  15:32 1 ND (0.03) 

8082AAroclor 1248 CB9140602/15/19  15:32 1 ND (0.03) 

8082AAroclor 1254 CB9140602/15/19  15:32 1 ND (0.03) 

8082AAroclor 1260 CB9140602/15/19  15:32 1 ND (0.03) 

8082AAroclor 1262 CB9140602/15/19  15:32 1 ND (0.03) 

8082AAroclor 1268 CB9140602/15/19  15:32 1 ND (0.03) 

%Recovery Qualifier Limits

30-15075 %Surrogate: Decachlorobiphenyl

30-15072 %Surrogate: Decachlorobiphenyl [2C]

30-15075 %Surrogate: Tetrachloro-m-xylene

30-15097 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-6 2-5

Date Sampled:  02/11/19 11:15

ESS Laboratory Sample ID:  1902265-10

Sample Matrix:  Soil

Prepared:  2/14/19  14:00
Initial Volume:  24.7
Final Volume:  1

Percent Solids:   77

Extraction Method:  3546

Units: mg/kg dry

MADEP-EPH Extractable Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit Analyst Analyzed Sequence BatchDF
MADEP-EPHC9-C18 Aliphatics1 CAD CB91403C9B022302/15/19   4:21 1 ND (19.7) 

MADEP-EPHC19-C36 Aliphatics1 CAD CB91403C9B022302/15/19   4:21 1 20.2 (19.7) 

EPH8270C11-C22 Unadjusted Aromatics1 ZLC CB91403C9B023302/16/19   0:38 1 137 (19.7) 

EPH8270C11-C22 Aromatics1,2 VSC [CALC]02/19/19  14:21 83.1 (19.7) 

EPH82702-Methylnaphthalene ZLC CB91403C9B023302/16/19   0:38 1 0.29 (0.26) 

EPH8270Acenaphthene ZLC CB91403C9B023302/16/19   0:38 1 0.99 (0.53) 

EPH8270Naphthalene ZLC CB91403C9B023302/16/19   0:38 1 0.72 (0.53) 

EPH8270Phenanthrene VSC CB91403C9B023302/19/19  14:21 5 11.4 (2.63) 

EPH8270Acenaphthylene ZLC CB91403C9B023302/16/19   0:38 1 ND (0.26) 

EPH8270Anthracene ZLC CB91403C9B023302/16/19   0:38 1 1.82 (0.53) 

EPH8270Benzo(a)anthracene ZLC CB91403C9B023302/16/19   0:38 1 3.15 (0.53) 

EPH8270Benzo(a)pyrene ZLC CB91403C9B023302/16/19   0:38 1 2.97 (0.53) 

EPH8270Benzo(b)fluoranthene ZLC CB91403C9B023302/16/19   0:38 1 3.23 (0.53) 

EPH8270Benzo(g,h,i)perylene ZLC CB91403C9B023302/16/19   0:38 1 1.49 (0.53) 

EPH8270Benzo(k)fluoranthene ZLC CB91403C9B023302/16/19   0:38 1 1.18 (0.53) 

EPH8270Chrysene ZLC CB91403C9B023302/16/19   0:38 1 3.20 (0.53) 

EPH8270Dibenzo(a,h)Anthracene ZLC CB91403C9B023302/16/19   0:38 1 0.48 (0.26) 

EPH8270Fluoranthene VSC CB91403C9B023302/19/19  14:21 5 9.32 (2.63) 

EPH8270Fluorene ZLC CB91403C9B023302/16/19   0:38 1 0.96 (0.53) 

EPH8270Indeno(1,2,3-cd)Pyrene ZLC CB91403C9B023302/16/19   0:38 1 1.78 (0.53) 

EPH8270Pyrene VSC CB91403C9B023302/19/19  14:21 5 11.1 (2.63) 

%Recovery Qualifier Limits

40-14063 %Surrogate: 1-Chlorooctadecane

40-14090 %Surrogate: 2-Bromonaphthalene

40-14093 %Surrogate: 2-Fluorobiphenyl

40-14085 %Surrogate: O-Terphenyl
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-7 0-2

Date Sampled:  02/12/19 08:00

ESS Laboratory Sample ID:  1902265-11

Sample Matrix:  Soil

Percent Solids:   81

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.21 100Arsenic KJK CB9154402/16/19   2:55 1 10.4 (2.78) 

6010C 2.21 100Chromium KJK CB9154402/16/19   2:55 1 25.5 (1.11) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-7 2-5

Date Sampled:  02/12/19 08:30

ESS Laboratory Sample ID:  1902265-12

Sample Matrix:  Soil

Percent Solids:   86

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.41 100Arsenic KJK CB9154402/16/19   2:59 1 3.65 (2.42) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-7 2-5

Date Sampled:  02/12/19 08:30

ESS Laboratory Sample ID:  1902265-12

Sample Matrix:  Soil

Prepared:  2/14/19  14:00
Initial Volume:  24
Final Volume:  1

Percent Solids:   86

Extraction Method:  3546

Units: mg/kg dry

MADEP-EPH Extractable Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit Analyst Analyzed Sequence BatchDF
MADEP-EPHC9-C18 Aliphatics1 CAD CB91403C9B022302/15/19   5:08 1 ND (18.2) 

MADEP-EPHC19-C36 Aliphatics1 CAD CB91403C9B022302/15/19   5:08 1 ND (18.2) 

EPH8270C11-C22 Unadjusted Aromatics1 ZLC CB91403C9B023302/16/19   1:21 1 ND (18.2) 

EPH8270C11-C22 Aromatics1,2 ZLC [CALC]02/16/19   1:21 ND (18.2) 

EPH82702-Methylnaphthalene ZLC CB91403C9B023302/16/19   1:21 1 ND (0.24) 

EPH8270Acenaphthene ZLC CB91403C9B023302/16/19   1:21 1 ND (0.49) 

EPH8270Naphthalene ZLC CB91403C9B023302/16/19   1:21 1 ND (0.49) 

EPH8270Phenanthrene ZLC CB91403C9B023302/16/19   1:21 1 ND (0.49) 

EPH8270Acenaphthylene ZLC CB91403C9B023302/16/19   1:21 1 ND (0.24) 

EPH8270Anthracene ZLC CB91403C9B023302/16/19   1:21 1 ND (0.49) 

EPH8270Benzo(a)anthracene ZLC CB91403C9B023302/16/19   1:21 1 ND (0.49) 

EPH8270Benzo(a)pyrene ZLC CB91403C9B023302/16/19   1:21 1 ND (0.49) 

EPH8270Benzo(b)fluoranthene ZLC CB91403C9B023302/16/19   1:21 1 ND (0.49) 

EPH8270Benzo(g,h,i)perylene ZLC CB91403C9B023302/16/19   1:21 1 ND (0.49) 

EPH8270Benzo(k)fluoranthene ZLC CB91403C9B023302/16/19   1:21 1 ND (0.49) 

EPH8270Chrysene ZLC CB91403C9B023302/16/19   1:21 1 ND (0.49) 

EPH8270Dibenzo(a,h)Anthracene ZLC CB91403C9B023302/16/19   1:21 1 ND (0.24) 

EPH8270Fluoranthene ZLC CB91403C9B023302/16/19   1:21 1 ND (0.49) 

EPH8270Fluorene ZLC CB91403C9B023302/16/19   1:21 1 ND (0.49) 

EPH8270Indeno(1,2,3-cd)Pyrene ZLC CB91403C9B023302/16/19   1:21 1 ND (0.49) 

EPH8270Pyrene ZLC CB91403C9B023302/16/19   1:21 1 ND (0.49) 

%Recovery Qualifier Limits

40-14062 %Surrogate: 1-Chlorooctadecane

40-14094 %Surrogate: 2-Bromonaphthalene

40-14094 %Surrogate: 2-Fluorobiphenyl

40-14084 %Surrogate: O-Terphenyl

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-7 5-5.5

Date Sampled:  02/12/19 08:45

ESS Laboratory Sample ID:  1902265-13

Sample Matrix:  Soil

Percent Solids:   86

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.62 100Antimony KJK CB9154402/16/19   3:03 1 ND (4.42) 

6010C 2.62 100Arsenic KJK CB9154402/16/19   3:03 1 2.66 (2.21) 

6010C 2.62 100Barium KJK CB9154402/16/19   3:03 1 35.6 (2.21) 

6010C 2.62 100Beryllium KJK CB9154402/16/19   3:03 1 0.48 (0.10) 

6010C 2.62 100Cadmium KJK CB9154402/16/19   3:03 1 ND (0.44) 

6010C 2.62 100Chromium KJK CB9154402/16/19   3:03 1 17.0 (0.88) 

6010C 2.62 100Lead KJK CB9154402/16/19   3:03 1 6.25 (4.42) 

7471B 0.72 40Mercury MKS CB9154502/20/19  11:38 1 ND (0.032) 

6010C 2.62 100Nickel KJK CB9154402/16/19   3:03 1 13.8 (2.21) 

6010C 2.62 100Selenium KJK CB9154402/16/19   3:03 1 ND (4.42) 

6010C 2.62 100Silver KJK CB9154402/16/19   3:03 1 ND (0.44) 

6010C 2.62 100Thallium KJK CB9154402/16/19   3:03 1 ND (4.42) 

6010C 2.62 100Vanadium KJK CB9154402/16/19   3:03 1 31.6 (0.88) 

6010C 2.62 100Zinc KJK CB9154402/16/19   3:03 1 51.0 (2.21) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-8 0-2

Date Sampled:  02/12/19 10:30

ESS Laboratory Sample ID:  1902265-14

Sample Matrix:  Soil

Percent Solids:   85

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.32 100Arsenic KJK CB9154402/16/19   3:06 1 132 (2.53) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-8 2-6

Date Sampled:  02/12/19 10:45

ESS Laboratory Sample ID:  1902265-15

Sample Matrix:  Soil

Percent Solids:   87

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.03 100Arsenic KJK CB9154402/16/19   3:10 1 18.4 (2.82) 

6010C 2.03 100Chromium KJK CB9154402/16/19   3:10 1 44.6 (1.13) 

6010C 2.03 100Lead KJK CB9154402/16/19   3:10 1 12.8 (5.64) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-9 0-2

Date Sampled:  02/12/19 09:15

ESS Laboratory Sample ID:  1902265-16

Sample Matrix:  Soil

Percent Solids:   80

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.03 100Arsenic KJK CB9154402/16/19   3:14 1 62.7 (3.08) 

6010C 2.03 100Chromium KJK CB9154402/16/19   3:14 1 302 (1.23) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-9 2-3

Date Sampled:  02/12/19 09:30

ESS Laboratory Sample ID:  1902265-17

Sample Matrix:  Soil

Percent Solids:   80

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.48 100Antimony KJK CB9154402/16/19   3:31 1 ND (5.03) 

6010C 2.48 100Arsenic KJK CB9154402/16/19   3:31 1 6.94 (2.51) 

6010C 2.48 100Barium KJK CB9154402/16/19   3:31 1 54.9 (2.51) 

6010C 2.48 100Beryllium KJK CB9154402/16/19   3:31 1 0.57 (0.11) 

6010C 2.48 100Cadmium KJK CB9154402/16/19   3:31 1 ND (0.50) 

6010C 2.48 100Chromium KJK CB9154402/16/19   3:31 1 46.6 (1.01) 

6010C 2.48 100Lead KJK CB9154402/16/19   3:31 1 31.4 (5.03) 

7471B 1 40Mercury MKS CB9154502/20/19  11:40 1 0.046 (0.025) 

6010C 2.48 100Nickel KJK CB9154402/16/19   3:31 1 16.0 (2.51) 

6010C 2.48 100Selenium KJK CB9154402/16/19   3:31 1 ND (5.03) 

6010C 2.48 100Silver KJK CB9154402/16/19   3:31 1 ND (0.50) 

6010C 2.48 100Thallium KJK CB9154402/16/19   3:31 1 ND (5.03) 

6010C 2.48 100Vanadium KJK CB9154402/16/19   3:31 1 29.8 (1.01) 

6010C 2.48 100Zinc KJK CB9154402/16/19   3:31 1 88.4 (2.51) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-9 2-3

Date Sampled:  02/12/19 09:30

ESS Laboratory Sample ID:  1902265-17

Sample Matrix:  Soil

Prepared:  2/14/19  16:15
Analyst:  MJVInitial Volume:  20

Final Volume:  10

Percent Solids:   80

Extraction Method:  3540C

Units: mg/kg dry

8082A Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8082AAroclor 1016 CB9140602/15/19  15:51 1 ND (0.03) 

8082AAroclor 1221 CB9140602/15/19  15:51 1 ND (0.03) 

8082AAroclor 1232 CB9140602/15/19  15:51 1 ND (0.03) 

8082AAroclor 1242 CB9140602/15/19  15:51 1 ND (0.03) 

8082AAroclor 1248 CB9140602/15/19  15:51 1 ND (0.03) 

8082AAroclor 1254 CB9140602/15/19  15:51 1 ND (0.03) 

8082AAroclor 1260 CB9140602/15/19  15:51 1 ND (0.03) 

8082AAroclor 1262 CB9140602/15/19  15:51 1 ND (0.03) 

8082AAroclor 1268 CB9140602/15/19  15:51 1 ND (0.03) 

%Recovery Qualifier Limits

30-150101 %Surrogate: Decachlorobiphenyl

30-150109 %Surrogate: Decachlorobiphenyl [2C]

30-150121 %Surrogate: Tetrachloro-m-xylene

30-150131 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-9 2-3

Date Sampled:  02/12/19 09:30

ESS Laboratory Sample ID:  1902265-17

Sample Matrix:  Soil

Prepared:  2/14/19  14:00
Initial Volume:  25.1
Final Volume:  1

Percent Solids:   80

Extraction Method:  3546

Units: mg/kg dry

MADEP-EPH Extractable Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit Analyst Analyzed Sequence BatchDF
MADEP-EPHC9-C18 Aliphatics1 CAD CB91403C9B022302/15/19   5:55 1 ND (18.6) 

MADEP-EPHC19-C36 Aliphatics1 CAD CB91403C9B022302/15/19   5:55 1 ND (18.6) 

EPH8270C11-C22 Unadjusted Aromatics1 ZLC CB91403C9B023302/16/19   2:05 1 ND (18.6) 

EPH8270C11-C22 Aromatics1,2 ZLC [CALC]02/16/19   2:05 ND (18.6) 

EPH82702-Methylnaphthalene ZLC CB91403C9B023302/16/19   2:05 1 ND (0.25) 

EPH8270Acenaphthene ZLC CB91403C9B023302/16/19   2:05 1 ND (0.50) 

EPH8270Naphthalene ZLC CB91403C9B023302/16/19   2:05 1 ND (0.50) 

EPH8270Phenanthrene ZLC CB91403C9B023302/16/19   2:05 1 ND (0.50) 

EPH8270Acenaphthylene ZLC CB91403C9B023302/16/19   2:05 1 ND (0.25) 

EPH8270Anthracene ZLC CB91403C9B023302/16/19   2:05 1 ND (0.50) 

EPH8270Benzo(a)anthracene ZLC CB91403C9B023302/16/19   2:05 1 ND (0.50) 

EPH8270Benzo(a)pyrene ZLC CB91403C9B023302/16/19   2:05 1 ND (0.50) 

EPH8270Benzo(b)fluoranthene ZLC CB91403C9B023302/16/19   2:05 1 ND (0.50) 

EPH8270Benzo(g,h,i)perylene ZLC CB91403C9B023302/16/19   2:05 1 ND (0.50) 

EPH8270Benzo(k)fluoranthene ZLC CB91403C9B023302/16/19   2:05 1 ND (0.50) 

EPH8270Chrysene ZLC CB91403C9B023302/16/19   2:05 1 ND (0.50) 

EPH8270Dibenzo(a,h)Anthracene ZLC CB91403C9B023302/16/19   2:05 1 ND (0.25) 

EPH8270Fluoranthene ZLC CB91403C9B023302/16/19   2:05 1 ND (0.50) 

EPH8270Fluorene ZLC CB91403C9B023302/16/19   2:05 1 ND (0.50) 

EPH8270Indeno(1,2,3-cd)Pyrene ZLC CB91403C9B023302/16/19   2:05 1 ND (0.50) 

EPH8270Pyrene ZLC CB91403C9B023302/16/19   2:05 1 ND (0.50) 

%Recovery Qualifier Limits

40-14063 %Surrogate: 1-Chlorooctadecane

40-14088 %Surrogate: 2-Bromonaphthalene

40-14089 %Surrogate: 2-Fluorobiphenyl

40-14089 %Surrogate: O-Terphenyl
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  TP-9 3-5

Date Sampled:  02/12/19 09:45

ESS Laboratory Sample ID:  1902265-18

Sample Matrix:  Soil

Percent Solids:   85

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.06 100Arsenic KJK CB9154402/16/19   3:34 1 31.5 (2.85) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CB91544 - 3050B

Blank

5.00 mg/kg wetAntimony ND

2.50 mg/kg wetArsenic ND

2.50 mg/kg wetBarium ND

0.11 mg/kg wetBeryllium ND

0.50 mg/kg wetCadmium ND

1.00 mg/kg wetChromium ND

5.00 mg/kg wetLead ND

2.50 mg/kg wetNickel ND

5.00 mg/kg wetSelenium ND

0.50 mg/kg wetSilver ND

5.00 mg/kg wetThallium ND

1.00 mg/kg wetVanadium ND

2.50 mg/kg wetZinc ND

LCS

18.5 42.40 80-120104mg/kg wetAntimony 44.0

9.26 128.0 85-11485mg/kg wetArsenic 109

9.26 536.0 82-118111mg/kg wetBarium 594

0.41 217.0 84-11688mg/kg wetBeryllium 190

1.85 99.00 87-11387mg/kg wetCadmium 85.9

3.70 116.0 82-11890mg/kg wetChromium 105

18.5 277.0 84-11693mg/kg wetLead 258

9.26 107.0 84-11796mg/kg wetNickel 103

18.5 242.0 80-12087mg/kg wetSelenium 211

1.85 64.30 86-11487mg/kg wetSilver 56.2

18.5 183.0 80-12090mg/kg wetThallium 165

3.70 146.0 86-11492mg/kg wetVanadium 134

9.26 561.0 86-11487mg/kg wetZinc 486

LCS Dup

20.0 42.40 2080-120103 1mg/kg wetAntimony 43.6

10.0 128.0 2085-11486 1mg/kg wetArsenic 110

10.0 536.0 2082-11899 11mg/kg wetBarium 532

0.44 217.0 2084-11688 0.9mg/kg wetBeryllium 192

2.00 99.00 2087-11386 0.9mg/kg wetCadmium 85.2 B-

4.00 116.0 2082-11893 2mg/kg wetChromium 107

20.0 277.0 2084-11694 1mg/kg wetLead 261

10.0 107.0 2084-117103 7mg/kg wetNickel 110

20.0 242.0 2080-12087 0.3mg/kg wetSelenium 212

2.00 64.30 2086-11490 3mg/kg wetSilver 57.7

20.0 183.0 2080-12090 0.08mg/kg wetThallium 165

4.00 146.0 2086-11494 2mg/kg wetVanadium 137

10.0 561.0 2086-11488 2mg/kg wetZinc 495

Batch CB91545 - 7471B

Blank

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 32 of 49



Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CB91545 - 7471B

0.033 mg/kg wetMercury ND

LCS

0.336 3.710 65-13595mg/kg wetMercury 3.53

LCS Dup

0.374 3.710 2065-135100 5mg/kg wetMercury 3.71

Reference

0.177 1000 0-2000.1mg/kg wetMercury 1.02

8081B Organochlorine Pesticides

Batch CB91903 - 3546

Blank

0.0025 mg/kg wet4,4´-DDD ND

0.0025 mg/kg wet4,4´-DDD [2C] ND

0.0025 mg/kg wet4,4´-DDE ND

0.0025 mg/kg wet4,4´-DDE [2C] ND

0.0025 mg/kg wet4,4´-DDT ND

0.0025 mg/kg wet4,4´-DDT [2C] ND

0.0025 mg/kg wetAldrin ND

0.0025 mg/kg wetAldrin [2C] ND

0.0025 mg/kg wetalpha-BHC ND

0.0025 mg/kg wetalpha-BHC [2C] ND

0.0025 mg/kg wetalpha-Chlordane ND

0.0025 mg/kg wetalpha-Chlordane [2C] ND

0.0025 mg/kg wetbeta-BHC ND

0.0025 mg/kg wetbeta-BHC [2C] ND

0.0200 mg/kg wetChlordane (Total) ND

0.0200 mg/kg wetChlordane (Total) [2C] ND

0.0025 mg/kg wetdelta-BHC ND

0.0025 mg/kg wetdelta-BHC [2C] ND

0.0010 mg/kg wetDieldrin ND

0.0010 mg/kg wetDieldrin [2C] ND

0.0025 mg/kg wetEndosulfan I ND

0.0025 mg/kg wetEndosulfan I [2C] ND

0.0025 mg/kg wetEndosulfan II ND

0.0025 mg/kg wetEndosulfan II [2C] ND

0.0025 mg/kg wetEndosulfan Sulfate ND

0.0025 mg/kg wetEndosulfan Sulfate [2C] ND

0.0025 mg/kg wetEndrin ND

0.0025 mg/kg wetEndrin [2C] ND

0.0025 mg/kg wetEndrin Ketone ND

0.0025 mg/kg wetEndrin Ketone [2C] ND

0.0008 mg/kg wetgamma-BHC (Lindane) ND

0.0008 mg/kg wetgamma-BHC (Lindane) [2C] ND

0.0025 mg/kg wetgamma-Chlordane ND
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8081B Organochlorine Pesticides

Batch CB91903 - 3546

0.0025 mg/kg wetgamma-Chlordane [2C] ND

0.0025 mg/kg wetHeptachlor ND

0.0025 mg/kg wetHeptachlor [2C] ND

0.0025 mg/kg wetHeptachlor Epoxide ND

0.0025 mg/kg wetHeptachlor Epoxide [2C] ND

0.0025 mg/kg wetHexachlorobenzene ND

0.0025 mg/kg wetHexachlorobenzene [2C] ND

0.0025 mg/kg wetMethoxychlor ND

0.0025 mg/kg wetMethoxychlor [2C] ND

0.125 mg/kg wetToxaphene ND

0.125 mg/kg wetToxaphene [2C] ND

0.01250 30-1501120.0140 mg/kg wetSurrogate: Decachlorobiphenyl

0.01250 30-1501060.0133 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.01250 30-1501140.0143 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.01250 30-1501070.0134 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS

0.0025 0.01250 40-14093mg/kg wet4,4´-DDD 0.0116

0.0025 0.01250 40-14093mg/kg wet4,4´-DDD [2C] 0.0116

0.0025 0.01250 40-140100mg/kg wet4,4´-DDE 0.0125

0.0025 0.01250 40-14099mg/kg wet4,4´-DDE [2C] 0.0124

0.0025 0.01250 40-140103mg/kg wet4,4´-DDT 0.0129

0.0025 0.01250 40-140106mg/kg wet4,4´-DDT [2C] 0.0133

0.0025 0.01250 40-140105mg/kg wetAldrin 0.0131

0.0025 0.01250 40-140101mg/kg wetAldrin [2C] 0.0126

0.0025 0.01250 40-140107mg/kg wetalpha-BHC 0.0133

0.0025 0.01250 40-140101mg/kg wetalpha-BHC [2C] 0.0126

0.0025 0.01250 40-14095mg/kg wetalpha-Chlordane 0.0118

0.0025 0.01250 40-14094mg/kg wetalpha-Chlordane [2C] 0.0118

0.0025 0.01250 40-14091mg/kg wetbeta-BHC 0.0114

0.0025 0.01250 40-14088mg/kg wetbeta-BHC [2C] 0.0110

0.0025 0.01250 40-14092mg/kg wetdelta-BHC 0.0115

0.0025 0.01250 40-14087mg/kg wetdelta-BHC [2C] 0.0109

0.0025 0.01250 40-140109mg/kg wetDieldrin 0.0136

0.0025 0.01250 40-140105mg/kg wetDieldrin [2C] 0.0131

0.0025 0.01250 40-14095mg/kg wetEndosulfan I 0.0118

0.0025 0.01250 40-14093mg/kg wetEndosulfan I [2C] 0.0117

0.0025 0.01250 40-14092mg/kg wetEndosulfan II 0.0115

0.0025 0.01250 40-14092mg/kg wetEndosulfan II [2C] 0.0115

0.0025 0.01250 40-14095mg/kg wetEndosulfan Sulfate 0.0119

0.0025 0.01250 40-14096mg/kg wetEndosulfan Sulfate [2C] 0.0120

0.0025 0.01250 40-140101mg/kg wetEndrin 0.0127

0.0025 0.01250 40-140101mg/kg wetEndrin [2C] 0.0126

0.0025 0.01250 40-140105mg/kg wetEndrin Ketone 0.0132

0.0025 0.01250 40-140104mg/kg wetEndrin Ketone [2C] 0.0130

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 34 of 49



Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8081B Organochlorine Pesticides

Batch CB91903 - 3546

0.0015 0.01250 40-140106mg/kg wetgamma-BHC (Lindane) 0.0132

0.0015 0.01250 40-14099mg/kg wetgamma-BHC (Lindane) [2C] 0.0124

0.0025 0.01250 40-14099mg/kg wetgamma-Chlordane 0.0124

0.0025 0.01250 40-14096mg/kg wetgamma-Chlordane [2C] 0.0120

0.0025 0.01250 40-140102mg/kg wetHeptachlor 0.0128

0.0025 0.01250 40-140100mg/kg wetHeptachlor [2C] 0.0125

0.0025 0.01250 40-140105mg/kg wetHeptachlor Epoxide 0.0131

0.0025 0.01250 40-140102mg/kg wetHeptachlor Epoxide [2C] 0.0127

0.0025 0.01250 40-14092mg/kg wetHexachlorobenzene 0.0115

0.0025 0.01250 40-14088mg/kg wetHexachlorobenzene [2C] 0.0110

0.0025 0.01250 40-14088mg/kg wetMethoxychlor 0.0110

0.0025 0.01250 40-14088mg/kg wetMethoxychlor [2C] 0.0110

0.01250 30-1501230.0153 mg/kg wetSurrogate: Decachlorobiphenyl

0.01250 30-1501180.0147 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.01250 30-1501190.0148 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.01250 30-1501130.0142 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.0025 0.01250 3040-14099 7mg/kg wet4,4´-DDD 0.0124

0.0025 0.01250 3040-14097 4mg/kg wet4,4´-DDD [2C] 0.0121

0.0025 0.01250 3040-140105 5mg/kg wet4,4´-DDE 0.0131

0.0025 0.01250 3040-140103 3mg/kg wet4,4´-DDE [2C] 0.0129

0.0025 0.01250 3040-140113 9mg/kg wet4,4´-DDT 0.0142

0.0025 0.01250 3040-140113 7mg/kg wet4,4´-DDT [2C] 0.0142

0.0025 0.01250 3040-140105 0.7mg/kg wetAldrin 0.0132

0.0025 0.01250 3040-140101 0.7mg/kg wetAldrin [2C] 0.0127

0.0025 0.01250 3040-140107 0.04mg/kg wetalpha-BHC 0.0133

0.0025 0.01250 3040-140101 0.4mg/kg wetalpha-BHC [2C] 0.0126

0.0025 0.01250 3040-14097 3mg/kg wetalpha-Chlordane 0.0122

0.0025 0.01250 3040-14097 3mg/kg wetalpha-Chlordane [2C] 0.0121

0.0025 0.01250 3040-14093 2mg/kg wetbeta-BHC 0.0117

0.0025 0.01250 3040-14090 2mg/kg wetbeta-BHC [2C] 0.0113

0.0025 0.01250 3040-14094 2mg/kg wetdelta-BHC 0.0118

0.0025 0.01250 3040-14090 3mg/kg wetdelta-BHC [2C] 0.0112

0.0025 0.01250 3040-140112 3mg/kg wetDieldrin 0.0140

0.0025 0.01250 3040-140108 3mg/kg wetDieldrin [2C] 0.0135

0.0025 0.01250 3040-14097 3mg/kg wetEndosulfan I 0.0122

0.0025 0.01250 3040-14096 2mg/kg wetEndosulfan I [2C] 0.0120

0.0025 0.01250 3040-14097 5mg/kg wetEndosulfan II 0.0121

0.0025 0.01250 3040-14097 5mg/kg wetEndosulfan II [2C] 0.0121

0.0025 0.01250 3040-140101 6mg/kg wetEndosulfan Sulfate 0.0126

0.0025 0.01250 3040-140102 6mg/kg wetEndosulfan Sulfate [2C] 0.0127

0.0025 0.01250 3040-140105 4mg/kg wetEndrin 0.0132

0.0025 0.01250 3040-140104 3mg/kg wetEndrin [2C] 0.0130

0.0025 0.01250 3040-140112 6mg/kg wetEndrin Ketone 0.0140
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8081B Organochlorine Pesticides

Batch CB91903 - 3546

0.0025 0.01250 3040-140110 6mg/kg wetEndrin Ketone [2C] 0.0138

0.0015 0.01250 3040-140107 1mg/kg wetgamma-BHC (Lindane) 0.0134

0.0015 0.01250 3040-140101 2mg/kg wetgamma-BHC (Lindane) [2C] 0.0126

0.0025 0.01250 3040-140102 3mg/kg wetgamma-Chlordane 0.0127

0.0025 0.01250 3040-14099 3mg/kg wetgamma-Chlordane [2C] 0.0123

0.0025 0.01250 3040-140103 1mg/kg wetHeptachlor 0.0129

0.0025 0.01250 3040-140101 1mg/kg wetHeptachlor [2C] 0.0126

0.0025 0.01250 3040-140107 2mg/kg wetHeptachlor Epoxide 0.0133

0.0025 0.01250 3040-140104 2mg/kg wetHeptachlor Epoxide [2C] 0.0130

0.0025 0.01250 3040-14092 0.7mg/kg wetHexachlorobenzene 0.0114

0.0025 0.01250 3040-14088 0.6mg/kg wetHexachlorobenzene [2C] 0.0110

0.0025 0.01250 3040-14097 10mg/kg wetMethoxychlor 0.0122

0.0025 0.01250 3040-14098 10mg/kg wetMethoxychlor [2C] 0.0122

0.01250 30-1501310.0164 mg/kg wetSurrogate: Decachlorobiphenyl

0.01250 30-1501260.0157 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.01250 30-1501130.0141 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.01250 30-1501080.0136 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

8082A Polychlorinated Biphenyls (PCB)

Batch CB91406 - 3540C

Blank

0.02 mg/kg wetAroclor 1016 ND

0.02 mg/kg wetAroclor 1016 [2C] ND

0.02 mg/kg wetAroclor 1221 ND

0.02 mg/kg wetAroclor 1221 [2C] ND

0.02 mg/kg wetAroclor 1232 ND

0.02 mg/kg wetAroclor 1232 [2C] ND

0.02 mg/kg wetAroclor 1242 ND

0.02 mg/kg wetAroclor 1242 [2C] ND

0.02 mg/kg wetAroclor 1248 ND

0.02 mg/kg wetAroclor 1248 [2C] ND

0.02 mg/kg wetAroclor 1254 ND

0.02 mg/kg wetAroclor 1254 [2C] ND

0.02 mg/kg wetAroclor 1260 ND

0.02 mg/kg wetAroclor 1260 [2C] ND

0.02 mg/kg wetAroclor 1262 ND

0.02 mg/kg wetAroclor 1262 [2C] ND

0.02 mg/kg wetAroclor 1268 ND

0.02 mg/kg wetAroclor 1268 [2C] ND

0.02500 30-1501010.0253 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-1501050.0263 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-1501140.0286 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-1501260.0315 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082A Polychlorinated Biphenyls (PCB)

Batch CB91406 - 3540C

LCS

0.02 0.5000 40-140103mg/kg wetAroclor 1016 0.5

0.02 0.5000 40-140104mg/kg wetAroclor 1016 [2C] 0.5

0.02 0.5000 40-14091mg/kg wetAroclor 1260 0.5

0.02 0.5000 40-14093mg/kg wetAroclor 1260 [2C] 0.5

0.02500 30-1501060.0264 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-1501130.0283 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-1501220.0306 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-1501250.0312 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.02 0.5000 3040-140104 1mg/kg wetAroclor 1016 0.5

0.02 0.5000 3040-140104 0.2mg/kg wetAroclor 1016 [2C] 0.5

0.02 0.5000 3040-14095 4mg/kg wetAroclor 1260 0.5

0.02 0.5000 3040-14096 3mg/kg wetAroclor 1260 [2C] 0.5

0.02500 30-1501090.0273 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-1501140.0285 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-1501210.0302 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-1501230.0306 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

Batch CB91541 - 3540C

Blank

0.02 mg/kg wetAroclor 1016 ND

0.02 mg/kg wetAroclor 1016 [2C] ND

0.02 mg/kg wetAroclor 1221 ND

0.02 mg/kg wetAroclor 1221 [2C] ND

0.02 mg/kg wetAroclor 1232 ND

0.02 mg/kg wetAroclor 1232 [2C] ND

0.02 mg/kg wetAroclor 1242 ND

0.02 mg/kg wetAroclor 1242 [2C] ND

0.02 mg/kg wetAroclor 1248 ND

0.02 mg/kg wetAroclor 1248 [2C] ND

0.02 mg/kg wetAroclor 1254 ND

0.02 mg/kg wetAroclor 1254 [2C] ND

0.02 mg/kg wetAroclor 1260 ND

0.02 mg/kg wetAroclor 1260 [2C] ND

0.02 mg/kg wetAroclor 1262 ND

0.02 mg/kg wetAroclor 1262 [2C] ND

0.02 mg/kg wetAroclor 1268 ND

0.02 mg/kg wetAroclor 1268 [2C] ND

0.02500 30-1501100.0276 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-1501140.0285 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-1501270.0316 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-1501310.0327 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082A Polychlorinated Biphenyls (PCB)

Batch CB91541 - 3540C

LCS

0.02 0.5000 40-140108mg/kg wetAroclor 1016 0.5

0.02 0.5000 40-140107mg/kg wetAroclor 1016 [2C] 0.5

0.02 0.5000 40-140102mg/kg wetAroclor 1260 0.5

0.02 0.5000 40-14099mg/kg wetAroclor 1260 [2C] 0.5

0.02500 30-1501140.0286 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-1501180.0295 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-1501280.0320 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-1501280.0320 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.02 0.5000 3040-140106 2mg/kg wetAroclor 1016 0.5

0.02 0.5000 3040-140116 8mg/kg wetAroclor 1016 [2C] 0.6

0.02 0.5000 3040-140102 0.4mg/kg wetAroclor 1260 0.5

0.02 0.5000 3040-140100 1mg/kg wetAroclor 1260 [2C] 0.5

0.02500 30-1501130.0284 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-1501170.0294 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-1501230.0306 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-1501240.0309 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

Classical Chemistry

Batch CB91919 - TCN Prep

Blank

1.00 mg/kg wetTotal Cyanide ND

LCS

1.00 5.015 90-11099mg/kg wetTotal Cyanide 4.97

Reference

9.87 157.0 24-11096mg/kg wetTotal Cyanide 151

Reference

9.79 157.0 24-11095mg/kg wetTotal Cyanide 149

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CB91403 - 3546

Blank

15.0 mg/kg wetC19-C36 Aliphatics1 ND

15.0 mg/kg wetC9-C18 Aliphatics1 ND

0.5 mg/kg wetDecane (C10) ND

0.5 mg/kg wetDocosane (C22) ND

0.5 mg/kg wetDodecane (C12) ND

0.5 mg/kg wetEicosane (C20) ND

0.5 mg/kg wetHexacosane (C26) ND

0.5 mg/kg wetHexadecane (C16) ND

0.5 mg/kg wetHexatriacontane (C36) ND
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CB91403 - 3546

0.5 mg/kg wetNonadecane (C19) ND

0.5 mg/kg wetNonane (C9) ND

0.5 mg/kg wetOctacosane (C28) ND

0.5 mg/kg wetOctadecane (C18) ND

0.5 mg/kg wetTetracosane (C24) ND

0.5 mg/kg wetTetradecane (C14) ND

0.5 mg/kg wetTriacontane (C30) ND

2.000 40-140731.46 mg/kg wetSurrogate: 1-Chlorooctadecane

Blank

0.20 mg/kg wet2-Methylnaphthalene ND

0.40 mg/kg wetAcenaphthene ND

0.20 mg/kg wetAcenaphthylene ND

0.40 mg/kg wetAnthracene ND

0.40 mg/kg wetBenzo(a)anthracene ND

0.40 mg/kg wetBenzo(a)pyrene ND

0.20 mg/kg wetBenzo(b)fluoranthene ND

0.40 mg/kg wetBenzo(g,h,i)perylene ND

0.20 mg/kg wetBenzo(k)fluoranthene ND

15.0 mg/kg wetC11-C22 Unadjusted Aromatics1 ND

0.40 mg/kg wetChrysene ND

0.20 mg/kg wetDibenzo(a,h)Anthracene ND

0.40 mg/kg wetFluoranthene ND

0.40 mg/kg wetFluorene ND

0.40 mg/kg wetIndeno(1,2,3-cd)Pyrene ND

0.40 mg/kg wetNaphthalene ND

0.40 mg/kg wetPhenanthrene ND

0.40 mg/kg wetPyrene ND

50.00 40-1409748.6 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-1409748.5 mg/LSurrogate: 2-Fluorobiphenyl

2.000 40-1401052.10 mg/kg wetSurrogate: O-Terphenyl

LCS

15.0 16.00 40-140103mg/kg wetC19-C36 Aliphatics1 16.5

15.0 12.00 40-14076mg/kg wetC9-C18 Aliphatics1 9.1

0.5 2.000 40-14040mg/kg wetDecane (C10) 0.8

0.5 2.000 40-14073mg/kg wetDocosane (C22) 1.5

0.5 2.000 40-14047mg/kg wetDodecane (C12) 0.9

0.5 2.000 40-14072mg/kg wetEicosane (C20) 1.4

0.5 2.000 40-14072mg/kg wetHexacosane (C26) 1.4

0.5 2.000 40-14068mg/kg wetHexadecane (C16) 1.4

0.5 2.000 40-14077mg/kg wetHexatriacontane (C36) 1.5

0.5 2.000 40-14072mg/kg wetNonadecane (C19) 1.4

0.5 2.000 30-14033mg/kg wetNonane (C9) 0.7

0.5 2.000 40-14070mg/kg wetOctacosane (C28) 1.4

0.5 2.000 40-14072mg/kg wetOctadecane (C18) 1.4
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CB91403 - 3546

0.5 2.000 40-14074mg/kg wetTetracosane (C24) 1.5

0.5 2.000 40-14056mg/kg wetTetradecane (C14) 1.1

0.5 2.000 40-14069mg/kg wetTriacontane (C30) 1.4

2.000 40-140731.45 mg/kg wetSurrogate: 1-Chlorooctadecane

LCS

0.20 2.000 40-14078mg/kg wet2-Methylnaphthalene 1.56

0.40 2.000 40-14080mg/kg wetAcenaphthene 1.61

0.20 2.000 40-14091mg/kg wetAcenaphthylene 1.82

0.40 2.000 40-14090mg/kg wetAnthracene 1.79

0.40 2.000 40-14094mg/kg wetBenzo(a)anthracene 1.87

0.40 2.000 40-14088mg/kg wetBenzo(a)pyrene 1.77

0.20 2.000 40-14092mg/kg wetBenzo(b)fluoranthene 1.85

0.40 2.000 40-14077mg/kg wetBenzo(g,h,i)perylene 1.55

0.20 2.000 40-14094mg/kg wetBenzo(k)fluoranthene 1.87

15.0 34.00 40-140111mg/kg wetC11-C22 Unadjusted Aromatics1 37.6

0.40 2.000 40-14093mg/kg wetChrysene 1.87

0.20 2.000 40-14080mg/kg wetDibenzo(a,h)Anthracene 1.60

0.40 2.000 40-14093mg/kg wetFluoranthene 1.86

0.40 2.000 40-14089mg/kg wetFluorene 1.78

0.40 2.000 40-14085mg/kg wetIndeno(1,2,3-cd)Pyrene 1.69

0.40 2.000 40-14071mg/kg wetNaphthalene 1.41

0.40 2.000 40-14091mg/kg wetPhenanthrene 1.82

0.40 2.000 40-14093mg/kg wetPyrene 1.86

50.00 40-1409848.8 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-1409848.8 mg/LSurrogate: 2-Fluorobiphenyl

2.000 40-1401052.10 mg/kg wetSurrogate: O-Terphenyl

LCS

0-5%2-Methylnaphthalene Breakthrough 0.0

0-5%Naphthalene Breakthrough 0.0

LCS Dup

15.0 16.00 2540-140110 6mg/kg wetC19-C36 Aliphatics1 17.6

15.0 12.00 2540-14078 3mg/kg wetC9-C18 Aliphatics1 9.4

0.5 2.000 2540-14040 0.9mg/kg wetDecane (C10) 0.8

0.5 2.000 2540-14079 7mg/kg wetDocosane (C22) 1.6

0.5 2.000 2540-14047 0.3mg/kg wetDodecane (C12) 0.9

0.5 2.000 2540-14077 7mg/kg wetEicosane (C20) 1.5

0.5 2.000 2540-14077 8mg/kg wetHexacosane (C26) 1.5

0.5 2.000 2540-14074 8mg/kg wetHexadecane (C16) 1.5

0.5 2.000 2540-14084 8mg/kg wetHexatriacontane (C36) 1.7

0.5 2.000 2540-14077 8mg/kg wetNonadecane (C19) 1.5

0.5 2.000 2530-14031 4mg/kg wetNonane (C9) 0.6

0.5 2.000 2540-14075 7mg/kg wetOctacosane (C28) 1.5

0.5 2.000 2540-14078 8mg/kg wetOctadecane (C18) 1.6

0.5 2.000 2540-14079 8mg/kg wetTetracosane (C24) 1.6
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CB91403 - 3546

0.5 2.000 2540-14059 7mg/kg wetTetradecane (C14) 1.2

0.5 2.000 2540-14074 7mg/kg wetTriacontane (C30) 1.5

2.000 40-140781.57 mg/kg wetSurrogate: 1-Chlorooctadecane

LCS Dup

0.20 2.000 3040-14078 0.2mg/kg wet2-Methylnaphthalene 1.56

0.40 2.000 3040-14083 3mg/kg wetAcenaphthene 1.66

0.20 2.000 3040-14093 2mg/kg wetAcenaphthylene 1.85

0.40 2.000 3040-14093 4mg/kg wetAnthracene 1.86

0.40 2.000 3040-14098 4mg/kg wetBenzo(a)anthracene 1.95

0.40 2.000 3040-14092 4mg/kg wetBenzo(a)pyrene 1.84

0.20 2.000 3040-14096 4mg/kg wetBenzo(b)fluoranthene 1.93

0.40 2.000 3040-14080 3mg/kg wetBenzo(g,h,i)perylene 1.60

0.20 2.000 3040-14097 4mg/kg wetBenzo(k)fluoranthene 1.95

15.0 34.00 2540-140116 5mg/kg wetC11-C22 Unadjusted Aromatics1 39.6

0.40 2.000 3040-14097 4mg/kg wetChrysene 1.94

0.20 2.000 3040-14083 4mg/kg wetDibenzo(a,h)Anthracene 1.66

0.40 2.000 3040-14096 4mg/kg wetFluoranthene 1.93

0.40 2.000 3040-14092 4mg/kg wetFluorene 1.84

0.40 2.000 3040-14088 4mg/kg wetIndeno(1,2,3-cd)Pyrene 1.76

0.40 2.000 3040-14070 1mg/kg wetNaphthalene 1.39

0.40 2.000 3040-14095 4mg/kg wetPhenanthrene 1.89

0.40 2.000 3040-14096 3mg/kg wetPyrene 1.93

50.00 40-1409849.0 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-1409849.1 mg/LSurrogate: 2-Fluorobiphenyl

2.000 40-1401082.15 mg/kg wetSurrogate: O-Terphenyl

LCS Dup

2000-5%2-Methylnaphthalene Breakthrough 0.0

2000-5%Naphthalene Breakthrough 0.0
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

D Diluted.

B- Blank Spike recovery is below lower control limit (B-).

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902265

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Todd Kirton

Tighe & Bond

446 Main Street #23

Worcester, MA 01608

RE:  Gallows Hill Park Salem (S-1758-020)

ESS Laboratory Work Order Number:   1902619

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on February 28, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Question I: All samples for Metals except 1902619-06 were analyzed for a subset of the required MCP list per the 

client's request.

Lab Number MatrixSample Name Analysis
B-40 0-2ft 6010CSoil1902619-01 

B-41 0-2ft 6010C, 8082ASoil1902619-02 

B-41 2-4ft 6010C, 9014Soil1902619-03 

B-42 0-2ft 6010CSoil1902619-04 

B-43 0-2ft 6010CSoil1902619-05 

B-43 2-4ft 6010C, 7471B, EPH8270, MADEP-EPHSoil1902619-06 

B-43 4-8ft 6010CSoil1902619-07 

B-44 0-2ft 6010CSoil1902619-08 

B-44 2-4ft 6010CSoil1902619-09 

B-45 0-2ft 6010CSoil1902619-10 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 2 of 29



Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

MADEP-EPH Extractable Petroleum Hydrocarbons
Elevated Method Reporting Limits due to sample matrix (EL).1902619-06

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 3 of 29

http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/svoa_i.pdf
http://www.esslaboratory.com/pdf/voa_i.pdf
http://www.esslaboratory.com/pdf/voa_s.pdf
http://www.esslaboratory.com/pdf/svoa_s.pdf
http://www.esslaboratory.com/pdf/eph_vph.pdf


Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 04-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 1902619-01 through 1902619-10

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s) Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (   )  No (   )*

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.

H Were all QC performance standards specified in the CAM protocol(s) achieved? Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: March 07, 2019

Printed Name: Laurel Stoddard Position: Laboratory Director
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-40 0-2ft

Date Sampled:  02/26/19 11:45

ESS Laboratory Sample ID:  1902619-01

Sample Matrix:  Soil

Percent Solids:   68

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.43 100Arsenic KJK CC9053803/06/19  22:26 1 145 (3.01) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-41 0-2ft

Date Sampled:  02/26/19 11:50

ESS Laboratory Sample ID:  1902619-02

Sample Matrix:  Soil

Percent Solids:   68

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.45 100Arsenic KJK CC9053803/06/19  22:30 1 2150 (3.01) 

6010C 2.45 100Chromium KJK CC9053803/06/19  22:30 1 185 (1.20) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-41 0-2ft

Date Sampled:  02/26/19 11:50

ESS Laboratory Sample ID:  1902619-02

Sample Matrix:  Soil

Prepared:  3/1/19  16:51
Analyst:  MJVInitial Volume:  19.4

Final Volume:  10

Percent Solids:   68

Extraction Method:  3540C

Units: mg/kg dry

8082A Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8082AAroclor 1016 CC9010203/04/19  20:54 1 ND (0.08) 

8082AAroclor 1221 CC9010203/04/19  20:54 1 ND (0.08) 

8082AAroclor 1232 CC9010203/04/19  20:54 1 ND (0.08) 

8082AAroclor 1242 CC9010203/04/19  20:54 1 ND (0.08) 

8082AAroclor 1248 CC9010203/04/19  20:54 1 ND (0.08) 

8082AAroclor 1254 CC9010203/04/19  20:54 1 ND (0.08) 

8082AAroclor 1260 CC9010203/04/19  20:54 1 ND (0.08) 

8082AAroclor 1262 CC9010203/04/19  20:54 1 ND (0.08) 

8082AAroclor 1268 CC9010203/04/19  20:54 1 ND (0.08) 

%Recovery Qualifier Limits

30-15063 %Surrogate: Decachlorobiphenyl

30-15075 %Surrogate: Decachlorobiphenyl [2C]

30-15077 %Surrogate: Tetrachloro-m-xylene

30-150100 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-41 2-4ft

Date Sampled:  02/26/19 12:00

ESS Laboratory Sample ID:  1902619-03

Sample Matrix:  Soil

Percent Solids:   59

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.19 100Arsenic KJK CC9053803/06/19  22:36 1 179 (3.85) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-41 2-4ft

Date Sampled:  02/26/19 12:00

ESS Laboratory Sample ID:  1902619-03

Sample Matrix:  Soil

Percent Solids:   59

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
9014 mg/kg dryTotal Cyanide EEM CC9041903/04/19  13:45 1 ND (1.66) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-42 0-2ft

Date Sampled:  02/26/19 12:10

ESS Laboratory Sample ID:  1902619-04

Sample Matrix:  Soil

Percent Solids:   68

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.03 100Arsenic KJK CC9053803/06/19  22:40 1 81.8 (3.65) 

6010C 2.03 100Chromium KJK CC9053803/06/19  22:40 1 399 (1.46) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-43 0-2ft

Date Sampled:  02/26/19 12:15

ESS Laboratory Sample ID:  1902619-05

Sample Matrix:  Soil

Percent Solids:   79

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.17 100Arsenic KJK CC9053803/06/19  22:59 1 13.5 (2.93) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-43 2-4ft

Date Sampled:  02/26/19 12:30

ESS Laboratory Sample ID:  1902619-06

Sample Matrix:  Soil

Percent Solids:   78

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.31 100Antimony KJK CC9053803/06/19  23:31 1 ND (5.52) 

6010C 2.31 100Arsenic KJK CC9053803/06/19  23:31 1 6.72 (2.76) 

6010C 2.31 100Barium KJK CC9053803/06/19  23:31 1 49.3 (2.76) 

6010C 2.31 100Beryllium KJK CC9053803/06/19  23:31 1 0.32 (0.12) 

6010C 2.31 100Cadmium KJK CC9053803/06/19  23:31 1 ND (0.55) 

6010C 2.31 100Chromium KJK CC9053803/06/19  23:31 1 266 (1.10) 

6010C 2.31 100Lead KJK CC9053803/06/19  23:31 1 41.3 (5.52) 

7471B 0.66 40Mercury MKS CC9044703/05/19  13:32 10 2.02 (0.383) 

6010C 2.31 100Nickel KJK CC9053803/06/19  23:31 1 12.8 (2.76) 

6010C 2.31 100Selenium KJK CC9053803/06/19  23:31 1 ND (5.52) 

6010C 2.31 100Silver KJK CC9053803/07/19  14:27 2 ND (1.10) 

6010C 2.31 100Thallium KJK CC9053803/06/19  23:31 1 ND (5.52) 

6010C 2.31 100Vanadium KJK CC9053803/06/19  23:31 1 36.9 (1.10) 

6010C 2.31 100Zinc KJK CC9053803/06/19  23:31 1 48.6 (2.76) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-43 2-4ft

Date Sampled:  02/26/19 12:30

ESS Laboratory Sample ID:  1902619-06

Sample Matrix:  Soil

Prepared:  3/1/19   9:45
Initial Volume:  25.3
Final Volume:  1

Percent Solids:   78

Extraction Method:  3546

Units: mg/kg dry

MADEP-EPH Extractable Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit Analyst Analyzed Sequence BatchDF
MADEP-EPHC9-C18 Aliphatics1 CAD CB92803C9C005603/06/19   0:59 5 ND (94.5) 

MADEP-EPHC19-C36 Aliphatics1 CAD CB92803C9C005603/06/19   0:59 5 2050 (94.5) 

EPH8270C11-C22 Unadjusted Aromatics1 ZLC CB92803C9C005203/05/19  11:02 5 2210 (94.5) 

EPH8270C11-C22 Aromatics1,2 ZLC [CALC]03/05/19  11:02 2210 (94.5) 

EPH82702-Methylnaphthalene ZLC CB92803C9C005203/05/19  11:02 5 ND (1.26) 

EPH8270Acenaphthene ZLC CB92803C9C005203/05/19  11:02 5 ND (2.52) 

EPH8270Naphthalene ZLC CB92803C9C005203/05/19  11:02 5 ND (2.52) 

EPH8270Phenanthrene ZLC CB92803C9C005203/05/19  11:02 5 ND (2.52) 

EPH8270Acenaphthylene ZLC CB92803C9C005203/05/19  11:02 5 ND (1.26) 

EPH8270Anthracene ZLC CB92803C9C005203/05/19  11:02 5 ND (2.52) 

EPH8270Benzo(a)anthracene ZLC CB92803C9C005203/05/19  11:02 5 ND (2.52) 

EPH8270Benzo(a)pyrene ZLC CB92803C9C005203/05/19  11:02 5 ND (2.52) 

EPH8270Benzo(b)fluoranthene ZLC CB92803C9C005203/05/19  11:02 5 ND (2.52) 

EPH8270Benzo(g,h,i)perylene ZLC CB92803C9C005203/05/19  11:02 5 ND (2.52) 

EPH8270Benzo(k)fluoranthene ZLC CB92803C9C005203/05/19  11:02 5 ND (2.52) 

EPH8270Chrysene ZLC CB92803C9C005203/05/19  11:02 5 ND (2.52) 

EPH8270Dibenzo(a,h)Anthracene ZLC CB92803C9C005203/05/19  11:02 5 ND (1.26) 

EPH8270Fluoranthene ZLC CB92803C9C005203/05/19  11:02 5 ND (2.52) 

EPH8270Fluorene ZLC CB92803C9C005203/05/19  11:02 5 ND (2.52) 

EPH8270Indeno(1,2,3-cd)Pyrene ZLC CB92803C9C005203/05/19  11:02 5 ND (2.52) 

EPH8270Pyrene ZLC CB92803C9C005203/05/19  11:02 5 ND (2.52) 

%Recovery Qualifier Limits

40-14076 %Surrogate: 1-Chlorooctadecane

40-140112 %Surrogate: 2-Bromonaphthalene

40-140116 %Surrogate: 2-Fluorobiphenyl

40-14093 %Surrogate: O-Terphenyl

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-43 4-8ft

Date Sampled:  02/26/19 12:40

ESS Laboratory Sample ID:  1902619-07

Sample Matrix:  Soil

Percent Solids:   79

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.11 100Arsenic KJK CC9053803/07/19  14:31 2 8.92 (5.99) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-44 0-2ft

Date Sampled:  02/26/19 12:45

ESS Laboratory Sample ID:  1902619-08

Sample Matrix:  Soil

Percent Solids:   72

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.21 100Arsenic KJK CC9053803/07/19  14:35 2 189 (6.29) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-44 2-4ft

Date Sampled:  02/26/19 13:00

ESS Laboratory Sample ID:  1902619-09

Sample Matrix:  Soil

Percent Solids:   82

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.13 100Arsenic KJK CC9053803/07/19  14:39 2 77.7 (5.76) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-45 0-2ft

Date Sampled:  02/26/19 13:15

ESS Laboratory Sample ID:  1902619-10

Sample Matrix:  Soil

Percent Solids:   78

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.51 100Arsenic KJK CC9053803/06/19  23:48 1 27.7 (2.55) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CC90447 - 7471B

Blank

0.033 mg/kg wetMercury ND

LCS

0.347 3.710 80-12089mg/kg wetMercury 3.29

LCS Dup

0.347 3.710 2080-12095 6mg/kg wetMercury 3.51

Batch CC90538 - 3050B

Blank

5.00 mg/kg wetAntimony ND

2.50 mg/kg wetArsenic ND

2.50 mg/kg wetBarium ND

0.11 mg/kg wetBeryllium ND

0.50 mg/kg wetCadmium ND

1.00 mg/kg wetChromium ND

5.00 mg/kg wetLead ND

2.50 mg/kg wetNickel ND

5.00 mg/kg wetSelenium ND

0.50 mg/kg wetSilver ND

5.00 mg/kg wetThallium ND

1.00 mg/kg wetVanadium ND

2.50 mg/kg wetZinc ND

LCS

18.9 42.40 80-120103mg/kg wetAntimony 43.9

9.43 128.0 85-11489mg/kg wetArsenic 114

9.43 536.0 82-11899mg/kg wetBarium 532

0.42 217.0 84-11696mg/kg wetBeryllium 209

1.89 99.00 87-11395mg/kg wetCadmium 93.7

3.77 116.0 82-11898mg/kg wetChromium 113

18.9 277.0 84-116101mg/kg wetLead 280

9.43 107.0 84-11798mg/kg wetNickel 105

18.9 242.0 80-12093mg/kg wetSelenium 225

1.89 64.30 86-11494mg/kg wetSilver 60.2

18.9 183.0 80-12098mg/kg wetThallium 179

3.77 146.0 86-114101mg/kg wetVanadium 147

9.43 561.0 86-11495mg/kg wetZinc 532

LCS Dup

17.2 42.40 2080-12098 5mg/kg wetAntimony 41.7

8.62 128.0 2085-11488 0.5mg/kg wetArsenic 113

8.62 536.0 2082-11897 2mg/kg wetBarium 519

0.38 217.0 2084-11694 3mg/kg wetBeryllium 203

1.72 99.00 2087-11390 5mg/kg wetCadmium 89.4

3.45 116.0 2082-11895 3mg/kg wetChromium 110

17.2 277.0 2084-11698 3mg/kg wetLead 271

8.62 107.0 2084-11794 4mg/kg wetNickel 101

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CC90538 - 3050B

17.2 242.0 2080-12091 2mg/kg wetSelenium 221

1.72 64.30 2086-11490 4mg/kg wetSilver 57.8

17.2 183.0 2080-12093 5mg/kg wetThallium 171

3.45 146.0 2086-11496 5mg/kg wetVanadium 141

8.62 561.0 2086-11491 4mg/kg wetZinc 510

8082A Polychlorinated Biphenyls (PCB)

Batch CC90102 - 3540C

Blank

0.02 mg/kg wetAroclor 1016 ND

0.02 mg/kg wetAroclor 1016 [2C] ND

0.02 mg/kg wetAroclor 1221 ND

0.02 mg/kg wetAroclor 1221 [2C] ND

0.02 mg/kg wetAroclor 1232 ND

0.02 mg/kg wetAroclor 1232 [2C] ND

0.02 mg/kg wetAroclor 1242 ND

0.02 mg/kg wetAroclor 1242 [2C] ND

0.02 mg/kg wetAroclor 1248 ND

0.02 mg/kg wetAroclor 1248 [2C] ND

0.02 mg/kg wetAroclor 1254 ND

0.02 mg/kg wetAroclor 1254 [2C] ND

0.02 mg/kg wetAroclor 1260 ND

0.02 mg/kg wetAroclor 1260 [2C] ND

0.02 mg/kg wetAroclor 1262 ND

0.02 mg/kg wetAroclor 1262 [2C] ND

0.02 mg/kg wetAroclor 1268 ND

0.02 mg/kg wetAroclor 1268 [2C] ND

0.02500 30-150800.0200 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150850.0213 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150780.0194 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150850.0212 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS

0.05 0.5000 40-140109mg/kg wetAroclor 1016 0.5

0.05 0.5000 40-140101mg/kg wetAroclor 1016 [2C] 0.5

0.05 0.5000 40-14098mg/kg wetAroclor 1260 0.5

0.05 0.5000 40-14096mg/kg wetAroclor 1260 [2C] 0.5

0.02500 30-150870.0217 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150920.0229 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150910.0227 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150880.0219 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.05 0.5000 3040-140109 0.1mg/kg wetAroclor 1016 0.5

0.05 0.5000 3040-140104 2mg/kg wetAroclor 1016 [2C] 0.5

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082A Polychlorinated Biphenyls (PCB)

Batch CC90102 - 3540C

0.05 0.5000 3040-140101 3mg/kg wetAroclor 1260 0.5

0.05 0.5000 3040-140100 5mg/kg wetAroclor 1260 [2C] 0.5

0.02500 30-150890.0222 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150940.0235 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150930.0234 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150900.0225 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

Classical Chemistry

Batch CC90419 - TCN Prep

Blank

1.00 mg/kg wetTotal Cyanide ND

LCS

1.00 5.015 90-110100mg/kg wetTotal Cyanide 5.00

Reference

9.82 157.0 24-11097mg/kg wetTotal Cyanide 152

Reference

9.89 157.0 24-11097mg/kg wetTotal Cyanide 152

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CB92803 - 3546

Blank

15.0 mg/kg wetC19-C36 Aliphatics1 ND

15.0 mg/kg wetC9-C18 Aliphatics1 ND

0.5 mg/kg wetDecane (C10) ND

0.5 mg/kg wetDocosane (C22) ND

0.5 mg/kg wetDodecane (C12) ND

0.5 mg/kg wetEicosane (C20) ND

0.5 mg/kg wetHexacosane (C26) ND

0.5 mg/kg wetHexadecane (C16) ND

0.5 mg/kg wetHexatriacontane (C36) ND

0.5 mg/kg wetNonadecane (C19) ND

0.5 mg/kg wetNonane (C9) ND

0.5 mg/kg wetOctacosane (C28) ND

0.5 mg/kg wetOctadecane (C18) ND

0.5 mg/kg wetTetracosane (C24) ND

0.5 mg/kg wetTetradecane (C14) ND

0.5 mg/kg wetTriacontane (C30) ND

2.000 40-140741.48 mg/kg wetSurrogate: 1-Chlorooctadecane

Blank

0.20 mg/kg wet2-Methylnaphthalene ND

0.40 mg/kg wetAcenaphthene ND

0.20 mg/kg wetAcenaphthylene ND
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CB92803 - 3546

0.40 mg/kg wetAnthracene ND

0.40 mg/kg wetBenzo(a)anthracene ND

0.40 mg/kg wetBenzo(a)pyrene ND

0.40 mg/kg wetBenzo(b)fluoranthene ND

0.40 mg/kg wetBenzo(g,h,i)perylene ND

0.40 mg/kg wetBenzo(k)fluoranthene ND

15.0 mg/kg wetC11-C22 Unadjusted Aromatics1 ND

0.40 mg/kg wetChrysene ND

0.20 mg/kg wetDibenzo(a,h)Anthracene ND

0.40 mg/kg wetFluoranthene ND

0.40 mg/kg wetFluorene ND

0.40 mg/kg wetIndeno(1,2,3-cd)Pyrene ND

0.40 mg/kg wetNaphthalene ND

0.40 mg/kg wetPhenanthrene ND

0.40 mg/kg wetPyrene ND

50.00 40-14010552.6 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-14010552.4 mg/LSurrogate: 2-Fluorobiphenyl

2.000 40-1401012.02 mg/kg wetSurrogate: O-Terphenyl

LCS

15.0 16.00 40-14098mg/kg wetC19-C36 Aliphatics1 15.7

15.0 12.00 40-14072mg/kg wetC9-C18 Aliphatics1 8.7

0.5 2.000 40-14047mg/kg wetDecane (C10) 0.9

0.5 2.000 40-14071mg/kg wetDocosane (C22) 1.4

0.5 2.000 40-14052mg/kg wetDodecane (C12) 1.0

0.5 2.000 40-14070mg/kg wetEicosane (C20) 1.4

0.5 2.000 40-14069mg/kg wetHexacosane (C26) 1.4

0.5 2.000 40-14067mg/kg wetHexadecane (C16) 1.3

0.5 2.000 40-14076mg/kg wetHexatriacontane (C36) 1.5

0.5 2.000 40-14070mg/kg wetNonadecane (C19) 1.4

0.5 2.000 30-14037mg/kg wetNonane (C9) 0.7

0.5 2.000 40-14068mg/kg wetOctacosane (C28) 1.4

0.5 2.000 40-14070mg/kg wetOctadecane (C18) 1.4

0.5 2.000 40-14072mg/kg wetTetracosane (C24) 1.4

0.5 2.000 40-14057mg/kg wetTetradecane (C14) 1.1

0.5 2.000 40-14068mg/kg wetTriacontane (C30) 1.4

2.000 40-140731.45 mg/kg wetSurrogate: 1-Chlorooctadecane

LCS

0.20 2.000 40-14075mg/kg wet2-Methylnaphthalene 1.50

0.40 2.000 40-14077mg/kg wetAcenaphthene 1.54

0.20 2.000 40-14087mg/kg wetAcenaphthylene 1.74

0.40 2.000 40-14088mg/kg wetAnthracene 1.77

0.40 2.000 40-14094mg/kg wetBenzo(a)anthracene 1.88

0.40 2.000 40-14092mg/kg wetBenzo(a)pyrene 1.84

0.40 2.000 40-14096mg/kg wetBenzo(b)fluoranthene 1.91
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CB92803 - 3546

0.40 2.000 40-14098mg/kg wetBenzo(g,h,i)perylene 1.96

0.40 2.000 40-14095mg/kg wetBenzo(k)fluoranthene 1.91

15.0 34.00 40-140107mg/kg wetC11-C22 Unadjusted Aromatics1 36.5

0.40 2.000 40-14094mg/kg wetChrysene 1.88

0.20 2.000 40-140101mg/kg wetDibenzo(a,h)Anthracene 2.02

0.40 2.000 40-14091mg/kg wetFluoranthene 1.82

0.40 2.000 40-14087mg/kg wetFluorene 1.74

0.40 2.000 40-140105mg/kg wetIndeno(1,2,3-cd)Pyrene 2.09

0.40 2.000 40-14067mg/kg wetNaphthalene 1.34

0.40 2.000 40-14089mg/kg wetPhenanthrene 1.78

0.40 2.000 40-14091mg/kg wetPyrene 1.83

50.00 40-14010049.8 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-14010049.8 mg/LSurrogate: 2-Fluorobiphenyl

2.000 40-140981.96 mg/kg wetSurrogate: O-Terphenyl

LCS

0-5%2-Methylnaphthalene Breakthrough 0.0

0-5%Naphthalene Breakthrough 0.0

LCS Dup

15.0 16.00 2540-140113 14mg/kg wetC19-C36 Aliphatics1 18.0

15.0 12.00 2540-14082 13mg/kg wetC9-C18 Aliphatics1 9.9

0.5 2.000 2540-14050 7mg/kg wetDecane (C10) 1.0

0.5 2.000 2540-14081 13mg/kg wetDocosane (C22) 1.6

0.5 2.000 2540-14057 9mg/kg wetDodecane (C12) 1.1

0.5 2.000 2540-14079 12mg/kg wetEicosane (C20) 1.6

0.5 2.000 2540-14079 13mg/kg wetHexacosane (C26) 1.6

0.5 2.000 2540-14075 12mg/kg wetHexadecane (C16) 1.5

0.5 2.000 2540-14087 13mg/kg wetHexatriacontane (C36) 1.7

0.5 2.000 2540-14079 12mg/kg wetNonadecane (C19) 1.6

0.5 2.000 2530-14040 7mg/kg wetNonane (C9) 0.8

0.5 2.000 2540-14077 13mg/kg wetOctacosane (C28) 1.5

0.5 2.000 2540-14078 12mg/kg wetOctadecane (C18) 1.6

0.5 2.000 2540-14082 13mg/kg wetTetracosane (C24) 1.6

0.5 2.000 2540-14064 11mg/kg wetTetradecane (C14) 1.3

0.5 2.000 2540-14077 12mg/kg wetTriacontane (C30) 1.5

2.000 40-140821.63 mg/kg wetSurrogate: 1-Chlorooctadecane

LCS Dup

0.20 2.000 3040-14079 5mg/kg wet2-Methylnaphthalene 1.58

0.40 2.000 3040-14081 5mg/kg wetAcenaphthene 1.63

0.20 2.000 3040-14092 6mg/kg wetAcenaphthylene 1.84

0.40 2.000 3040-14093 5mg/kg wetAnthracene 1.86

0.40 2.000 3040-14099 6mg/kg wetBenzo(a)anthracene 1.98

0.40 2.000 3040-14097 6mg/kg wetBenzo(a)pyrene 1.95

0.40 2.000 3040-140101 5mg/kg wetBenzo(b)fluoranthene 2.01

0.40 2.000 3040-140103 6mg/kg wetBenzo(g,h,i)perylene 2.07

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 23 of 29



Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CB92803 - 3546

0.40 2.000 3040-140101 5mg/kg wetBenzo(k)fluoranthene 2.01

15.0 34.00 2540-140121 12mg/kg wetC11-C22 Unadjusted Aromatics1 41.1

0.40 2.000 3040-14099 5mg/kg wetChrysene 1.98

0.20 2.000 3040-140104 3mg/kg wetDibenzo(a,h)Anthracene 2.08

0.40 2.000 3040-14097 6mg/kg wetFluoranthene 1.93

0.40 2.000 3040-14092 5mg/kg wetFluorene 1.84

0.40 2.000 3040-140110 5mg/kg wetIndeno(1,2,3-cd)Pyrene 2.20

0.40 2.000 3040-14070 4mg/kg wetNaphthalene 1.40

0.40 2.000 3040-14094 5mg/kg wetPhenanthrene 1.87

0.40 2.000 3040-14097 5mg/kg wetPyrene 1.93

50.00 40-14010652.9 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-14010552.6 mg/LSurrogate: 2-Fluorobiphenyl

2.000 40-1401022.04 mg/kg wetSurrogate: O-Terphenyl

LCS Dup

2000-5%2-Methylnaphthalene Breakthrough 0.0

2000-5%Naphthalene Breakthrough 0.0
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

EL Elevated Method Reporting Limits due to sample matrix (EL).

D Diluted.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902619

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Todd Kirton

Tighe & Bond

446 Main Street #23

Worcester, MA 01608

RE:  Gallows Hill Park Salem (S-1758-020)

ESS Laboratory Work Order Number:   1902616

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on February 28, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Question I: All samples for Metals except for 1902616-02 were analyzed for a subset of the required MCP list per the 

client's request.

Lab Number MatrixSample Name Analysis
B-17 0-2ft 6010CSoil1902616-01 

B-18 0-2ft 6010C, 7471BSoil1902616-02 

B-19A 0-2ft 6010CSoil1902616-03 

B-20 0-2ft 6010CSoil1902616-04 

B-21 0-2ft 6010CSoil1902616-05 

B-22 0-2ft 6010CSoil1902616-06 

B-23 0-2ft 6010CSoil1902616-07 

B-24 0-2ft 6010CSoil1902616-08 

B-24 2-4ft 6010CSoil1902616-09 

B-25 0-2ft 6010CSoil1902616-10 

B-25 2-4ft 6010CSoil1902616-11 

B-26 0-2ft 6010CSoil1902616-12 

B-26 2-4ft 6010CSoil1902616-13 

B-27 0-2ft 6010CSoil1902616-14 

B-27 2-4ft 6010CSoil1902616-15 

B-28 0-2ft 6010CSoil1902616-16 

B-28A 0-2ft 6010CSoil1902616-17 

B-28A 2-4ft 6010CSoil1902616-18 

B-29 0-2ft 6010CSoil1902616-19 

B-29 2-4ft 6010CSoil1902616-20 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 04-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 1902616-01 through 1902616-20

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s) Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (   )  No (   )*

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.

H Were all QC performance standards specified in the CAM protocol(s) achieved? Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: March 07, 2019

Printed Name: Laurel Stoddard Position: Laboratory Director

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦ Quality ♦ Service

X

X

X

X

X

X

X

X

X

X
X

Page 5 of 33



Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-17 0-2ft

Date Sampled:  02/25/19 08:00

ESS Laboratory Sample ID:  1902616-01

Sample Matrix:  Soil

Percent Solids:   77

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 3.23 100Arsenic KJK CC9044603/05/19  22:40 1 21.0 (2.02) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-18 0-2ft

Date Sampled:  02/25/19 08:20

ESS Laboratory Sample ID:  1902616-02

Sample Matrix:  Soil

Percent Solids:   69

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.82 100Antimony KJK CC9044603/06/19  18:18 1 ND (5.12) 

6010C 2.82 100Arsenic KJK CC9044603/05/19  22:44 1 19.5 (2.56) 

6010C 2.82 100Barium KJK CC9044603/05/19  22:44 1 68.5 (2.56) 

6010C 2.82 100Beryllium KJK CC9044603/05/19  22:44 1 0.69 (0.11) 

6010C 2.82 100Cadmium KJK CC9044603/05/19  22:44 1 ND (0.51) 

6010C 2.82 100Chromium KJK CC9044603/05/19  22:44 1 34.2 (1.02) 

6010C 2.82 100Lead KJK CC9044603/05/19  22:44 1 28.2 (5.12) 

7471B 0.89 40Mercury MKS CC9044703/05/19  11:59 1 0.039 (0.032) 

6010C 2.82 100Nickel KJK CC9044603/05/19  22:44 1 24.4 (2.56) 

6010C 2.82 100Selenium KJK CC9044603/05/19  22:44 1 ND (5.12) 

6010C 2.82 100Silver KJK CC9044603/05/19  22:44 1 ND (0.51) 

6010C 2.82 100Thallium KJK CC9044603/05/19  22:44 1 ND (5.12) 

6010C 2.82 100Vanadium KJK CC9044603/05/19  22:44 1 32.7 (1.02) 

6010C 2.82 100Zinc KJK CC9044603/05/19  22:44 1 60.3 (2.56) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-19A 0-2ft

Date Sampled:  02/25/19 08:30

ESS Laboratory Sample ID:  1902616-03

Sample Matrix:  Soil

Percent Solids:   96

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.41 100Arsenic KJK CC9044603/05/19  23:16 1 2.69 (2.17) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-20 0-2ft

Date Sampled:  02/25/19 08:45

ESS Laboratory Sample ID:  1902616-04

Sample Matrix:  Soil

Percent Solids:   94

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.1 100Arsenic KJK CC9044603/05/19  23:36 1 ND (2.54) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-21 0-2ft

Date Sampled:  02/25/19 09:00

ESS Laboratory Sample ID:  1902616-05

Sample Matrix:  Soil

Percent Solids:   84

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.16 100Arsenic KJK CC9044603/06/19  18:49 1 3.71 (2.77) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-22 0-2ft

Date Sampled:  02/25/19 09:15

ESS Laboratory Sample ID:  1902616-06

Sample Matrix:  Soil

Percent Solids:   82

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.04 100Arsenic KJK CC9044603/05/19  23:44 1 5.15 (2.99) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-23 0-2ft

Date Sampled:  02/25/19 09:30

ESS Laboratory Sample ID:  1902616-07

Sample Matrix:  Soil

Percent Solids:   85

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.67 100Arsenic KJK CC9044603/06/19   0:00 1 4.16 (2.22) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-24 0-2ft

Date Sampled:  02/25/19 09:45

ESS Laboratory Sample ID:  1902616-08

Sample Matrix:  Soil

Percent Solids:   98

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.07 100Arsenic KJK CC9044603/06/19   0:04 1 5.12 (2.47) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-24 2-4ft

Date Sampled:  02/25/19 10:00

ESS Laboratory Sample ID:  1902616-09

Sample Matrix:  Soil

Percent Solids:   88

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.26 100Arsenic KJK CC9044603/06/19   0:08 1 ND (2.50) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-25 0-2ft

Date Sampled:  02/25/19 10:15

ESS Laboratory Sample ID:  1902616-10

Sample Matrix:  Soil

Percent Solids:   68

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.35 100Arsenic KJK CC9044603/06/19   0:12 1 5.32 (3.15) 

6010C 2.35 100Chromium KJK CC9044603/06/19   0:12 1 26.6 (1.26) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-25 2-4ft

Date Sampled:  02/25/19 10:15

ESS Laboratory Sample ID:  1902616-11

Sample Matrix:  Soil

Percent Solids:   83

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.05 100Arsenic KJK CC9044603/06/19   0:15 1 4.37 (2.94) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-26 0-2ft

Date Sampled:  02/25/19 10:30

ESS Laboratory Sample ID:  1902616-12

Sample Matrix:  Soil

Percent Solids:   84

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.11 100Arsenic KJK CC9044603/06/19   0:19 1 5.99 (2.80) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-26 2-4ft

Date Sampled:  02/25/19 10:30

ESS Laboratory Sample ID:  1902616-13

Sample Matrix:  Soil

Percent Solids:   76

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.24 100Arsenic KJK CC9044603/06/19   0:23 1 5.20 (2.94) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 18 of 33



Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-27 0-2ft

Date Sampled:  02/25/19 10:45

ESS Laboratory Sample ID:  1902616-14

Sample Matrix:  Soil

Percent Solids:   79

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.33 100Arsenic KJK CC9044603/06/19   0:27 1 8.60 (2.70) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-27 2-4ft

Date Sampled:  02/25/19 10:50

ESS Laboratory Sample ID:  1902616-15

Sample Matrix:  Soil

Percent Solids:   97

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.04 100Arsenic KJK CC9044603/06/19   0:31 1 2.77 (2.53) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-28 0-2ft

Date Sampled:  02/25/19 11:00

ESS Laboratory Sample ID:  1902616-16

Sample Matrix:  Soil

Percent Solids:   84

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.52 100Arsenic KJK CC9044603/06/19   0:47 1 12.9 (2.35) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-28A 0-2ft

Date Sampled:  02/25/19 11:15

ESS Laboratory Sample ID:  1902616-17

Sample Matrix:  Soil

Percent Solids:   69

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.27 100Arsenic KJK CC9044603/06/19   0:51 1 17.0 (3.18) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-28A 2-4ft

Date Sampled:  02/25/19 11:20

ESS Laboratory Sample ID:  1902616-18

Sample Matrix:  Soil

Percent Solids:   84

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 3.09 100Arsenic KJK CC9044603/06/19   0:55 1 8.63 (1.93) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-29 0-2ft

Date Sampled:  02/25/19 11:30

ESS Laboratory Sample ID:  1902616-19

Sample Matrix:  Soil

Percent Solids:   76

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.51 100Arsenic KJK CC9044603/06/19   0:59 1 32.0 (2.63) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 24 of 33



Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-29 2-4ft

Date Sampled:  02/25/19 11:35

ESS Laboratory Sample ID:  1902616-20

Sample Matrix:  Soil

Percent Solids:   83

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.5 100Arsenic KJK CC9044603/06/19   1:03 1 8.89 (2.42) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Page 25 of 33



Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CC90446 - 3050B

Blank

5.00 mg/kg wetAntimony ND

2.50 mg/kg wetArsenic ND

2.50 mg/kg wetBarium ND

0.11 mg/kg wetBeryllium ND

0.50 mg/kg wetCadmium ND

1.00 mg/kg wetChromium ND

5.00 mg/kg wetLead ND

2.50 mg/kg wetNickel ND

5.00 mg/kg wetSelenium ND

0.50 mg/kg wetSilver ND

5.00 mg/kg wetThallium ND

1.00 mg/kg wetVanadium ND

2.50 mg/kg wetZinc ND

LCS

16.4 42.40 80-12087mg/kg wetAntimony 36.9

8.20 536.0 82-11896mg/kg wetBarium 517

0.36 217.0 84-11690mg/kg wetBeryllium 195

3.28 116.0 82-11892mg/kg wetChromium 106

16.4 277.0 84-11696mg/kg wetLead 266

8.20 107.0 84-11799mg/kg wetNickel 106

16.4 242.0 80-12086mg/kg wetSelenium 209

1.64 64.30 86-11489mg/kg wetSilver 57.0

16.4 183.0 80-12091mg/kg wetThallium 167

3.28 146.0 86-11493mg/kg wetVanadium 136

8.20 561.0 86-11489mg/kg wetZinc 501

LCS

8.20 202.0 76-10785mg/kg wetArsenic 172

1.64 141.0 76-10882mg/kg wetCadmium 116

LCS Dup

19.2 42.40 2080-12092 5mg/kg wetAntimony 38.9

9.62 536.0 2082-118108 11mg/kg wetBarium 579

0.42 217.0 2084-11688 2mg/kg wetBeryllium 192

3.85 116.0 2082-11891 0.04mg/kg wetChromium 106

19.2 277.0 2084-11695 0.8mg/kg wetLead 264

9.62 107.0 2084-117107 8mg/kg wetNickel 115

19.2 242.0 2080-12086 0.3mg/kg wetSelenium 208

1.92 64.30 2086-11488 0.3mg/kg wetSilver 56.8

19.2 183.0 2080-12089 2mg/kg wetThallium 163

3.85 146.0 2086-11493 0.0007mg/kg wetVanadium 136

9.62 561.0 2086-11490 0.3mg/kg wetZinc 502

LCS Dup

9.43 202.0 2076-10782 4mg/kg wetArsenic 166

1.89 141.0 2076-10883 0.8mg/kg wetCadmium 117

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CC90447 - 7471B

Blank

0.033 mg/kg wetMercury ND

LCS

0.347 3.710 80-12089mg/kg wetMercury 3.29

LCS Dup

0.347 3.710 2080-12095 6mg/kg wetMercury 3.51

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

D Diluted.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902616

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Todd Kirton

Tighe & Bond

446 Main Street #23

Worcester, MA 01608

RE:  Gallows Hill Park Salem (S-1758-020)

ESS Laboratory Work Order Number:   1902539

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902539

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on February 26, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Lab Number MatrixSample Name Analysis
B-41 0-2ft 2580, 7196A, 9045Soil1902539-01 

B-42 0-2ft 2580, 7196A, 9045Soil1902539-02 

B-35 4-6ft 2580, 7196A, 9045Soil1902539-03 

B-49 0-1ft 2580, 7196A, 9045Soil1902539-04 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 2 of 14



Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902539

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902539

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 04-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902539

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 1902539-01 through 1902539-04

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s) Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (   )  No (   )*

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.

H Were all QC performance standards specified in the CAM protocol(s) achieved? Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: March 05, 2019

Printed Name: Laurel Stoddard Position: Laboratory Director
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902539

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-41 0-2ft

Date Sampled:  02/26/19 14:11

ESS Laboratory Sample ID:  1902539-01

Sample Matrix:  Soil

Percent Solids:   68

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
9045 S.U.Corrosivity (pH) CCP CB9262902/26/19  17:46 1 11.8 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.5 ºC.

2580 mvEh (ORP) CCP CB9262802/26/19  17:46 1WL 28 (N/A) 

7196A mg/kg dryHexavalent Chromium JLK CB9272602/27/19  17:37 1 ND (0.6) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902539

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-42 0-2ft

Date Sampled:  02/26/19 14:20

ESS Laboratory Sample ID:  1902539-02

Sample Matrix:  Soil

Percent Solids:   72

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
9045 S.U.Corrosivity (pH) CCP CB9262902/26/19  17:46 1 5.33 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.4 ºC.

2580 mvEh (ORP) CCP CB9262802/26/19  17:46 1WL 308 (N/A) 

7196A mg/kg dryHexavalent Chromium JLK CB9272602/27/19  17:37 1 ND (0.6) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902539

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-35 4-6ft

Date Sampled:  02/26/19 14:30

ESS Laboratory Sample ID:  1902539-03

Sample Matrix:  Soil

Percent Solids:   50

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
9045 S.U.Corrosivity (pH) CCP CB9262902/26/19  17:46 1 12.2 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.0 ºC.

2580 mvEh (ORP) CCP CB9262802/26/19  17:46 1WL 23 (N/A) 

7196A mg/kg dryHexavalent Chromium JLK CB9272602/27/19  17:37 1 ND (0.8) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902539

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-49 0-1ft

Date Sampled:  02/26/19 14:00

ESS Laboratory Sample ID:  1902539-04

Sample Matrix:  Soil

Percent Solids:   66

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
9045 S.U.Corrosivity (pH) CCP CB9262902/26/19  17:46 1 8.22 (N/A) 

Corrosivity (pH) Sample Temp Soil pH measured in water at 20.4 ºC.

2580 mvEh (ORP) CCP CB9262802/26/19  17:46 1WL 144 (N/A) 

7196A mg/kg dryHexavalent Chromium JLK CB9272602/27/19  17:37 1 9.3 (0.7) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902539

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Classical Chemistry

Batch CB92726 - General Preparation

Blank

0.7 mg/kg wetHexavalent Chromium ND

LCS

0.7 33.32 80-12098mg/kg wetHexavalent Chromium 32.8

LCS Dup

0.7 33.32 2080-120100 2mg/kg wetHexavalent Chromium 33.3

Reference

2.0 71.00 20.3-222.5106mg/kg wetHexavalent Chromium 75.2
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902539

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-10b Soil pH measured in water at 20.5 ºC.

Z-10a Soil pH measured in water at 20.4 ºC.

Z-10 Soil pH measured in water at 20.0 ºC.

WL Results obtained from a deionized water leach of the sample.

U Analyte included in the analysis, but not detected

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902539

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Todd Kirton

Tighe & Bond

446 Main Street #23

Worcester, MA 01608

RE:  Gallows Hill Park Salem (S-1758-020)

ESS Laboratory Work Order Number:   1902617

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on February 28, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Low Level VOA vials were frozen by ESS Laboratory on February 28, 2019 at 20:29.

Question I: All Samples for Metals except 1902617-01 and 1902617-12 were analyzed for a subset of the required 

MCP list per the client's request.

Lab Number MatrixSample Name Analysis
B-29 4-5.5ft 6010C, 7471BSoil1902617-01 

B-30 0-2ft 6010CSoil1902617-02 

B-30 2-4ft 6010CSoil1902617-03 

B-31 0-2ft 6010CSoil1902617-04 

B-31 2-4ft 6010CSoil1902617-05 

B-32 0-2ft 6010CSoil1902617-06 

B-33 0-2ft 6010CSoil1902617-07 

B-33 2-4ft 6010CSoil1902617-08 

B-34 0-2ft 6010CSoil1902617-09 

B-35 0-2ft 6010CSoil1902617-10 

B-35 2-4ft 6010CSoil1902617-11 

B-35 4-5.5ft 6010C, 6020A, 7471B, EPH8270, MADEP-EPHSoil1902617-12 

B-36 0-2ft 6010CSoil1902617-13 

B-36 2-4ft 6010CSoil1902617-14 

B-37 0-2ft 6010CSoil1902617-15 

B-37 2-4ft 6010CSoil1902617-16 

B-37 4-8ft 6010C, 8082A, 8260B Low, EPH8270, 

MADEP-EPH

Soil1902617-17 

B-38 0-2ft 6010CSoil1902617-18 
185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

B-39 0-2ft 6010CSoil1902617-19 

B-39 2-4ft 6010CSoil1902617-20 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

5035/8260B Volatile Organic Compounds / Low Level
Blank Spike recovery is above upper control limit (B+).CC90143-BS1

1,4-Dioxane (132% @ 70-130%)

Blank Spike recovery is above upper control limit (B+).CC90143-BSD1

1,4-Dioxane (137% @ 70-130%)

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 04-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 1902617-01 through 1902617-20

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s) Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (   )  No (   )*

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.

H Were all QC performance standards specified in the CAM protocol(s) achieved? Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: March 08, 2019

Printed Name: Laurel Stoddard Position: Laboratory Director

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-29 4-5.5ft

Date Sampled:  02/25/19 11:40

ESS Laboratory Sample ID:  1902617-01

Sample Matrix:  Soil

Percent Solids:   81

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 5.66 100Antimony KJK CC9053603/07/19  14:19 3 ND (6.54) 

6010C 5.66 100Arsenic KJK CC9053603/07/19  14:19 3 5.02 (3.27) 

6010C 5.66 100Barium KJK CC9053603/07/19  14:19 3 26.4 (3.27) 

6010C 5.66 100Beryllium KJK CC9053603/07/19  14:19 3 0.46 (0.14) 

6010C 5.66 100Cadmium KJK CC9053603/07/19  14:19 3 ND (0.65) 

6010C 5.66 100Chromium KJK CC9053603/07/19  14:19 3 12.8 (1.31) 

6010C 5.66 100Lead KJK CC9053603/07/19  14:19 3 12.7 (6.54) 

7471B 0.96 40Mercury MKS CC9044703/05/19  12:09 1 ND (0.025) 

6010C 5.66 100Nickel KJK CC9053603/07/19  14:19 3 9.58 (3.27) 

6010C 5.66 100Selenium KJK CC9053603/07/19  14:19 3 ND (6.54) 

6010C 5.66 100Silver KJK CC9053603/07/19  14:19 3 ND (0.65) 

6010C 5.66 100Thallium KJK CC9053603/07/19  14:19 3 ND (6.54) 

6010C 5.66 100Vanadium KJK CC9053603/07/19  14:19 3 22.1 (1.31) 

6010C 5.66 100Zinc KJK CC9053603/07/19  14:19 3 43.2 (3.27) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-30 0-2ft

Date Sampled:  02/25/19 11:45

ESS Laboratory Sample ID:  1902617-02

Sample Matrix:  Soil

Percent Solids:   81

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.48 100Arsenic KJK CC9053603/06/19  19:18 1 15.4 (2.49) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-30 2-4ft

Date Sampled:  02/25/19 11:50

ESS Laboratory Sample ID:  1902617-03

Sample Matrix:  Soil

Percent Solids:   82

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.25 100Arsenic KJK CC9053603/06/19  20:53 1 6.90 (2.71) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-31 0-2ft

Date Sampled:  02/25/19 12:00

ESS Laboratory Sample ID:  1902617-04

Sample Matrix:  Soil

Percent Solids:   69

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.52 100Arsenic KJK CC9053603/06/19  20:57 1 102 (2.87) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-31 2-4ft

Date Sampled:  02/25/19 12:05

ESS Laboratory Sample ID:  1902617-05

Sample Matrix:  Soil

Percent Solids:   82

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 3.01 100Arsenic KJK CC9053603/06/19  21:02 1 12.2 (2.04) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-32 0-2ft

Date Sampled:  02/26/19 08:00

ESS Laboratory Sample ID:  1902617-06

Sample Matrix:  Soil

Percent Solids:   85

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.03 100Arsenic KJK CC9053603/06/19  21:05 1 8.33 (2.91) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-33 0-2ft

Date Sampled:  02/26/19 08:30

ESS Laboratory Sample ID:  1902617-07

Sample Matrix:  Soil

Percent Solids:   95

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.26 100Arsenic KJK CC9053603/06/19  21:09 1 8.02 (2.32) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-33 2-4ft

Date Sampled:  02/26/19 08:45

ESS Laboratory Sample ID:  1902617-08

Sample Matrix:  Soil

Percent Solids:   78

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.17 100Arsenic KJK CC9053603/06/19  19:53 1 603 (2.95) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-34 0-2ft

Date Sampled:  02/26/19 09:00

ESS Laboratory Sample ID:  1902617-09

Sample Matrix:  Soil

Percent Solids:   73

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.62 100Arsenic KJK CC9053603/06/19  19:58 1 11.6 (2.63) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-35 0-2ft

Date Sampled:  02/26/19 09:30

ESS Laboratory Sample ID:  1902617-10

Sample Matrix:  Soil

Percent Solids:   69

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.48 100Arsenic KJK CC9053603/06/19  20:02 1 1510 (2.91) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-35 2-4ft

Date Sampled:  02/26/19 09:40

ESS Laboratory Sample ID:  1902617-11

Sample Matrix:  Soil

Percent Solids:   56

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.03 100Arsenic KJK CC9053603/06/19  22:05 20 12300 (87.7) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-35 4-5.5ft

Date Sampled:  02/26/19 09:45

ESS Laboratory Sample ID:  1902617-12

Sample Matrix:  Soil

Percent Solids:   55

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6020A 2.31 100Antimony KJK CC9053603/07/19  17:33 1 7.18 (0.79) 

6010C 2.31 100Arsenic KJK CC9053603/06/19  22:10 50 10900 (197) 

6010C 2.31 100Barium KJK CC9053603/06/19  20:13 1 97.4 (3.94) 

6010C 2.31 100Beryllium KJK CC9053603/06/19  20:13 1 ND (0.17) 

6010C 2.31 100Cadmium KJK CC9053603/06/19  20:13 1 102 (0.79) 

6010C 2.31 100Chromium KJK CC9053603/06/19  20:13 1 428 (1.57) 

6010C 2.31 100Lead KJK CC9053603/06/19  20:13 1 70.6 (7.87) 

7471B 0.75 40Mercury MKS CC9044703/05/19  13:28 5 1.20 (0.240) 

6010C 2.31 100Nickel KJK CC9053603/06/19  20:13 1 ND (3.94) 

6010C 2.31 100Selenium KJK CC9053603/06/19  20:13 1 ND (7.87) 

6010C 2.31 100Silver KJK CC9053603/06/19  20:13 1 1.50 (0.79) 

6010C 2.31 100Thallium KJK CC9053603/06/19  20:13 1 ND (7.87) 

6010C 2.31 100Vanadium KJK CC9053603/06/19  20:13 1 5.73 (1.57) 

6010C 2.31 100Zinc KJK CC9053603/06/19  20:13 1 69.1 (3.94) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-35 4-5.5ft

Date Sampled:  02/26/19 09:45

ESS Laboratory Sample ID:  1902617-12

Sample Matrix:  Soil

Prepared:  3/4/19  16:05
Initial Volume:  24.6
Final Volume:  1

Percent Solids:   55

Extraction Method:  3546

Units: mg/kg dry

MADEP-EPH Extractable Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit Analyst Analyzed Sequence BatchDF
MADEP-EPHC9-C18 Aliphatics1 CAD CC90405C9C005603/06/19  10:16 1 ND (27.7) 

MADEP-EPHC19-C36 Aliphatics1 CAD CC90405C9C005603/06/19  10:16 1 ND (27.7) 

EPH8270C11-C22 Unadjusted Aromatics1 VSC CC90405C9C007003/07/19  12:38 1 80.1 (27.7) 

EPH8270C11-C22 Aromatics1,2 VSC [CALC]03/07/19  12:38 56.1 (27.7) 

EPH82702-Methylnaphthalene VSC CC90405C9C007003/07/19  12:38 1 ND (0.37) 

EPH8270Acenaphthene VSC CC90405C9C007003/07/19  12:38 1 ND (0.74) 

EPH8270Naphthalene VSC CC90405C9C007003/07/19  12:38 1 0.85 (0.74) 

EPH8270Phenanthrene VSC CC90405C9C007003/07/19  12:38 1 4.13 (0.74) 

EPH8270Acenaphthylene VSC CC90405C9C007003/07/19  12:38 1 ND (0.37) 

EPH8270Anthracene VSC CC90405C9C007003/07/19  12:38 1 0.97 (0.74) 

EPH8270Benzo(a)anthracene VSC CC90405C9C007003/07/19  12:38 1 2.03 (0.74) 

EPH8270Benzo(a)pyrene VSC CC90405C9C007003/07/19  12:38 1 1.75 (0.74) 

EPH8270Benzo(b)fluoranthene VSC CC90405C9C007003/07/19  12:38 1 2.32 (0.74) 

EPH8270Benzo(g,h,i)perylene VSC CC90405C9C007003/07/19  12:38 1 0.94 (0.74) 

EPH8270Benzo(k)fluoranthene VSC CC90405C9C007003/07/19  12:38 1 ND (0.74) 

EPH8270Chrysene VSC CC90405C9C007003/07/19  12:38 1 1.82 (0.74) 

EPH8270Dibenzo(a,h)Anthracene VSC CC90405C9C007003/07/19  12:38 1 ND (0.37) 

EPH8270Fluoranthene VSC CC90405C9C007003/07/19  12:38 1 4.27 (0.74) 

EPH8270Fluorene VSC CC90405C9C007003/07/19  12:38 1 ND (0.74) 

EPH8270Indeno(1,2,3-cd)Pyrene VSC CC90405C9C007003/07/19  12:38 1 1.13 (0.74) 

EPH8270Pyrene VSC CC90405C9C007003/07/19  12:38 1 3.82 (0.74) 

%Recovery Qualifier Limits

40-14045 %Surrogate: 1-Chlorooctadecane

40-140123 %Surrogate: 2-Bromonaphthalene

40-14095 %Surrogate: 2-Fluorobiphenyl

40-14049 %Surrogate: O-Terphenyl

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-36 0-2ft

Date Sampled:  02/26/19 10:00

ESS Laboratory Sample ID:  1902617-13

Sample Matrix:  Soil

Percent Solids:   68

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.21 100Arsenic KJK CC9053603/06/19  20:18 1 345 (3.30) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-36 2-4ft

Date Sampled:  02/26/19 10:10

ESS Laboratory Sample ID:  1902617-14

Sample Matrix:  Soil

Percent Solids:   72

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.58 100Arsenic KJK CC9053603/06/19  20:22 1 419 (2.68) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-37 0-2ft

Date Sampled:  02/26/19 10:30

ESS Laboratory Sample ID:  1902617-15

Sample Matrix:  Soil

Percent Solids:   60

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.47 100Arsenic KJK CC9053603/06/19  21:33 1 1260 (3.37) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-37 2-4ft

Date Sampled:  02/26/19 10:35

ESS Laboratory Sample ID:  1902617-16

Sample Matrix:  Soil

Percent Solids:   44

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.25 100Arsenic KJK CC9053603/06/19  21:39 1 1700 (5.02) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-37 4-8ft

Date Sampled:  02/26/19 10:40

ESS Laboratory Sample ID:  1902617-17

Sample Matrix:  Soil

Percent Solids:   68

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.13 100Arsenic KJK CC9053603/06/19  21:44 1 99.5 (3.46) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-37 4-8ft

Date Sampled:  02/26/19 10:40

ESS Laboratory Sample ID:  1902617-17

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  5.3
Final Volume:  10

Percent Solids:   68

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260B Low1,1,1,2-Tetrachloroethane CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,1,1-Trichloroethane CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,1,2,2-Tetrachloroethane CC90143C9C001003/01/19  15:39 1 ND (0.0028) 

8260B Low1,1,2-Trichloroethane CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,1-Dichloroethane CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,1-Dichloroethene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,1-Dichloropropene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,2,3-Trichlorobenzene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,2,3-Trichloropropane CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,2,4-Trichlorobenzene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,2,4-Trimethylbenzene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,2-Dibromo-3-Chloropropane CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,2-Dibromoethane CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,2-Dichlorobenzene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,2-Dichloroethane CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,2-Dichloropropane CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,3,5-Trimethylbenzene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,3-Dichlorobenzene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,3-Dichloropropane CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,4-Dichlorobenzene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low1,4-Dioxane CC90143C9C001003/01/19  15:39 1 ND (0.139) 

8260B Low2,2-Dichloropropane CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low2-Butanone CC90143C9C001003/01/19  15:39 1 0.0556 (0.0139) 

8260B Low2-Chlorotoluene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low2-Hexanone CC90143C9C001003/01/19  15:39 1 ND (0.0139) 

8260B Low4-Chlorotoluene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low4-Isopropyltoluene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Low4-Methyl-2-Pentanone CC90143C9C001003/01/19  15:39 1 ND (0.0139) 

8260B LowAcetone CC90143C9C001003/01/19  15:39 1 0.442 (0.0139) 

8260B LowBenzene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowBromobenzene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowBromochloromethane CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-37 4-8ft

Date Sampled:  02/26/19 10:40

ESS Laboratory Sample ID:  1902617-17

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  5.3
Final Volume:  10

Percent Solids:   68

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260B LowBromodichloromethane CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowBromoform CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowBromomethane CC90143C9C001003/01/19  15:39 1 ND (0.0139) 

8260B LowCarbon Disulfide CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowCarbon Tetrachloride CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowChlorobenzene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowChloroethane CC90143C9C001003/01/19  15:39 1 ND (0.0139) 

8260B LowChloroform CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowChloromethane CC90143C9C001003/01/19  15:39 1 ND (0.0139) 

8260B Lowcis-1,2-Dichloroethene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Lowcis-1,3-Dichloropropene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowDibromochloromethane CC90143C9C001003/01/19  15:39 1 ND (0.0028) 

8260B LowDibromomethane CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowDichlorodifluoromethane CC90143C9C001003/01/19  15:39 1 ND (0.0139) 

8260B LowDiethyl Ether CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowDi-isopropyl ether CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowEthyl tertiary-butyl ether CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowEthylbenzene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowHexachlorobutadiene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowIsopropylbenzene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowMethyl tert-Butyl Ether CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowMethylene Chloride CC90143C9C001003/01/19  15:39 1 ND (0.0139) 

8260B LowNaphthalene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Lown-Butylbenzene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Lown-Propylbenzene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Lowsec-Butylbenzene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowStyrene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Lowtert-Butylbenzene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowTertiary-amyl methyl ether CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowTetrachloroethene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowTetrahydrofuran CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowToluene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-37 4-8ft

Date Sampled:  02/26/19 10:40

ESS Laboratory Sample ID:  1902617-17

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  5.3
Final Volume:  10

Percent Solids:   68

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8260B Lowtrans-1,2-Dichloroethene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B Lowtrans-1,3-Dichloropropene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowTrichloroethene CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowTrichlorofluoromethane CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowVinyl Chloride CC90143C9C001003/01/19  15:39 1 ND (0.0139) 

8260B LowXylene O CC90143C9C001003/01/19  15:39 1 ND (0.0070) 

8260B LowXylene P,M CC90143C9C001003/01/19  15:39 1 ND (0.0139) 

8260B LowXylenes (Total) [CALC]03/01/19  15:39 1 ND (0.0139) 

%Recovery Qualifier Limits

70-130111 %Surrogate: 1,2-Dichloroethane-d4

70-13097 %Surrogate: 4-Bromofluorobenzene

70-130106 %Surrogate: Dibromofluoromethane

70-13094 %Surrogate: Toluene-d8
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-37 4-8ft

Date Sampled:  02/26/19 10:40

ESS Laboratory Sample ID:  1902617-17

Sample Matrix:  Soil

Prepared:  3/1/19  16:51
Analyst:  MJVInitial Volume:  19.3

Final Volume:  10

Percent Solids:   68

Extraction Method:  3540C

Units: mg/kg dry

8082A Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) MDL Method Limit Analyzed Sequence BatchDF
8082AAroclor 1016 CC9050803/05/19  11:32 1 ND (0.08) 

8082AAroclor 1221 CC9050803/05/19  11:32 1 ND (0.08) 

8082AAroclor 1232 CC9050803/05/19  11:32 1 ND (0.08) 

8082AAroclor 1242 CC9050803/05/19  11:32 1 ND (0.08) 

8082AAroclor 1248 CC9050803/05/19  11:32 1 ND (0.08) 

8082AAroclor 1254 CC9050803/05/19  11:32 1 ND (0.08) 

8082AAroclor 1260 CC9050803/05/19  11:32 1 ND (0.08) 

8082AAroclor 1262 CC9050803/05/19  11:32 1 ND (0.08) 

8082AAroclor 1268 CC9050803/05/19  11:32 1 ND (0.08) 

%Recovery Qualifier Limits

30-15062 %Surrogate: Decachlorobiphenyl

30-15069 %Surrogate: Decachlorobiphenyl [2C]

30-15073 %Surrogate: Tetrachloro-m-xylene

30-15083 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-37 4-8ft

Date Sampled:  02/26/19 10:40

ESS Laboratory Sample ID:  1902617-17

Sample Matrix:  Soil

Prepared:  3/4/19  16:05
Initial Volume:  24.5
Final Volume:  1

Percent Solids:   68

Extraction Method:  3546

Units: mg/kg dry

MADEP-EPH Extractable Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit Analyst Analyzed Sequence BatchDF
MADEP-EPHC9-C18 Aliphatics1 CAD CC90405C9C005603/06/19  11:03 1 ND (22.6) 

MADEP-EPHC19-C36 Aliphatics1 CAD CC90405C9C005603/06/19  11:03 1 ND (22.6) 

EPH8270C11-C22 Unadjusted Aromatics1 VSC CC90405C9C007003/06/19  16:32 1 ND (22.6) 

EPH8270C11-C22 Aromatics1,2 VSC [CALC]03/06/19  16:32 ND (22.6) 

EPH82702-Methylnaphthalene VSC CC90405C9C007003/06/19  16:32 1 ND (0.30) 

EPH8270Acenaphthene VSC CC90405C9C007003/06/19  16:32 1 ND (0.60) 

EPH8270Naphthalene VSC CC90405C9C007003/06/19  16:32 1 ND (0.60) 

EPH8270Phenanthrene VSC CC90405C9C007003/06/19  16:32 1 ND (0.60) 

EPH8270Acenaphthylene VSC CC90405C9C007003/06/19  16:32 1 ND (0.30) 

EPH8270Anthracene VSC CC90405C9C007003/06/19  16:32 1 ND (0.60) 

EPH8270Benzo(a)anthracene VSC CC90405C9C007003/06/19  16:32 1 ND (0.60) 

EPH8270Benzo(a)pyrene VSC CC90405C9C007003/06/19  16:32 1 ND (0.60) 

EPH8270Benzo(b)fluoranthene VSC CC90405C9C007003/06/19  16:32 1 ND (0.60) 

EPH8270Benzo(g,h,i)perylene VSC CC90405C9C007003/06/19  16:32 1 ND (0.60) 

EPH8270Benzo(k)fluoranthene VSC CC90405C9C007003/06/19  16:32 1 ND (0.60) 

EPH8270Chrysene VSC CC90405C9C007003/06/19  16:32 1 ND (0.60) 

EPH8270Dibenzo(a,h)Anthracene VSC CC90405C9C007003/06/19  16:32 1 ND (0.30) 

EPH8270Fluoranthene VSC CC90405C9C007003/06/19  16:32 1 ND (0.60) 

EPH8270Fluorene VSC CC90405C9C007003/06/19  16:32 1 ND (0.60) 

EPH8270Indeno(1,2,3-cd)Pyrene VSC CC90405C9C007003/06/19  16:32 1 ND (0.60) 

EPH8270Pyrene VSC CC90405C9C007003/06/19  16:32 1 ND (0.60) 

%Recovery Qualifier Limits

40-14054 %Surrogate: 1-Chlorooctadecane

40-140127 %Surrogate: 2-Bromonaphthalene

40-140103 %Surrogate: 2-Fluorobiphenyl

40-14059 %Surrogate: O-Terphenyl
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-38 0-2ft

Date Sampled:  02/26/19 11:00

ESS Laboratory Sample ID:  1902617-18

Sample Matrix:  Soil

Percent Solids:   46

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.01 100Arsenic KJK CC9053603/06/19  21:48 1 41.1 (5.39) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-39 0-2ft

Date Sampled:  02/26/19 11:30

ESS Laboratory Sample ID:  1902617-19

Sample Matrix:  Soil

Percent Solids:   68

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.21 100Arsenic KJK CC9053603/06/19  21:52 1 2140 (3.33) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-39 2-4ft

Date Sampled:  02/26/19 11:35

ESS Laboratory Sample ID:  1902617-20

Sample Matrix:  Soil

Percent Solids:   63

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.26 100Arsenic KJK CC9053603/07/19  14:23 2 62.9 (7.03) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CC90447 - 7471B

Blank

0.033 mg/kg wetMercury ND

LCS

0.347 3.710 80-12089mg/kg wetMercury 3.29

LCS Dup

0.347 3.710 2080-12095 6mg/kg wetMercury 3.51

Batch CC90536 - 3050B

Blank

5.00 mg/kg wetAntimony ND

0.50 mg/kg wetAntimony ND

2.50 mg/kg wetArsenic ND

2.50 mg/kg wetBarium ND

0.11 mg/kg wetBeryllium ND

0.50 mg/kg wetCadmium ND

1.00 mg/kg wetChromium ND

5.00 mg/kg wetLead ND

2.50 mg/kg wetNickel ND

5.00 mg/kg wetSelenium ND

0.50 mg/kg wetSilver ND

5.00 mg/kg wetThallium ND

1.00 mg/kg wetVanadium ND

2.50 mg/kg wetZinc ND

LCS

8.33 42.40 80-12099mg/kg wetAntimony 41.9

16.7 42.40 80-12083mg/kg wetAntimony 35.2

8.33 128.0 85-11486mg/kg wetArsenic 110

8.33 536.0 82-11889mg/kg wetBarium 476

0.37 217.0 84-11688mg/kg wetBeryllium 191

3.33 116.0 82-11890mg/kg wetChromium 104

16.7 277.0 84-11693mg/kg wetLead 257

8.33 107.0 84-11797mg/kg wetNickel 104

16.7 242.0 80-12086mg/kg wetSelenium 209

1.67 64.30 86-11487mg/kg wetSilver 55.9

16.7 183.0 80-12088mg/kg wetThallium 160

3.33 146.0 86-11491mg/kg wetVanadium 133

8.33 561.0 86-11488mg/kg wetZinc 491

LCS

1.82 141.0 76-10886mg/kg wetCadmium 121

LCS Dup

9.26 42.40 3080-120119 18mg/kg wetAntimony 50.4

18.5 42.40 2080-12088 5mg/kg wetAntimony 37.2

9.26 128.0 2085-11486 0.5mg/kg wetArsenic 110

9.26 536.0 2082-11888 1mg/kg wetBarium 471

0.41 217.0 2084-11687 0.8mg/kg wetBeryllium 189
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CC90536 - 3050B

3.70 116.0 2082-11889 0.8mg/kg wetChromium 104

18.5 277.0 2084-11695 2mg/kg wetLead 262

9.26 107.0 2084-11797 0.3mg/kg wetNickel 104

18.5 242.0 2080-12086 0.6mg/kg wetSelenium 208

1.85 64.30 2086-11487 0.4mg/kg wetSilver 55.7

18.5 183.0 2080-12091 4mg/kg wetThallium 167

3.70 146.0 2086-11491 0.6mg/kg wetVanadium 132

9.26 561.0 2086-11487 1mg/kg wetZinc 486

LCS Dup

1.82 141.0 2076-10881 6mg/kg wetCadmium 114

5035/8260B Volatile Organic Compounds / Low Level

Batch CC90143 - 5035

Blank

0.0050 mg/kg wet1,1,1,2-Tetrachloroethane ND

0.0050 mg/kg wet1,1,1-Trichloroethane ND

0.0020 mg/kg wet1,1,2,2-Tetrachloroethane ND

0.0050 mg/kg wet1,1,2-Trichloroethane ND

0.0050 mg/kg wet1,1-Dichloroethane ND

0.0050 mg/kg wet1,1-Dichloroethene ND

0.0050 mg/kg wet1,1-Dichloropropene ND

0.0050 mg/kg wet1,2,3-Trichlorobenzene ND

0.0050 mg/kg wet1,2,3-Trichloropropane ND

0.0050 mg/kg wet1,2,4-Trichlorobenzene ND

0.0050 mg/kg wet1,2,4-Trimethylbenzene ND

0.0050 mg/kg wet1,2-Dibromo-3-Chloropropane ND

0.0050 mg/kg wet1,2-Dibromoethane ND

0.0050 mg/kg wet1,2-Dichlorobenzene ND

0.0050 mg/kg wet1,2-Dichloroethane ND

0.0050 mg/kg wet1,2-Dichloropropane ND

0.0050 mg/kg wet1,3,5-Trimethylbenzene ND

0.0050 mg/kg wet1,3-Dichlorobenzene ND

0.0050 mg/kg wet1,3-Dichloropropane ND

0.0050 mg/kg wet1,4-Dichlorobenzene ND

0.100 mg/kg wet1,4-Dioxane ND

0.0050 mg/kg wet2,2-Dichloropropane ND

0.0100 mg/kg wet2-Butanone ND

0.0050 mg/kg wet2-Chlorotoluene ND

0.0100 mg/kg wet2-Hexanone ND

0.0050 mg/kg wet4-Chlorotoluene ND

0.0050 mg/kg wet4-Isopropyltoluene ND

0.0100 mg/kg wet4-Methyl-2-Pentanone ND

0.0100 mg/kg wetAcetone ND

0.0050 mg/kg wetBenzene ND

0.0050 mg/kg wetBromobenzene ND
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CC90143 - 5035

0.0050 mg/kg wetBromochloromethane ND

0.0050 mg/kg wetBromodichloromethane ND

0.0050 mg/kg wetBromoform ND

0.0100 mg/kg wetBromomethane ND

0.0050 mg/kg wetCarbon Disulfide ND

0.0050 mg/kg wetCarbon Tetrachloride ND

0.0050 mg/kg wetChlorobenzene ND

0.0100 mg/kg wetChloroethane ND

0.0050 mg/kg wetChloroform ND

0.0100 mg/kg wetChloromethane ND

0.0050 mg/kg wetcis-1,2-Dichloroethene ND

0.0050 mg/kg wetcis-1,3-Dichloropropene ND

0.0020 mg/kg wetDibromochloromethane ND

0.0050 mg/kg wetDibromomethane ND

0.0100 mg/kg wetDichlorodifluoromethane ND

0.0050 mg/kg wetDiethyl Ether ND

0.0050 mg/kg wetDi-isopropyl ether ND

0.0050 mg/kg wetEthyl tertiary-butyl ether ND

0.0050 mg/kg wetEthylbenzene ND

0.0050 mg/kg wetHexachlorobutadiene ND

0.0050 mg/kg wetIsopropylbenzene ND

0.0050 mg/kg wetMethyl tert-Butyl Ether ND

0.0100 mg/kg wetMethylene Chloride ND

0.0050 mg/kg wetNaphthalene ND

0.0050 mg/kg wetn-Butylbenzene ND

0.0050 mg/kg wetn-Propylbenzene ND

0.0050 mg/kg wetsec-Butylbenzene ND

0.0050 mg/kg wetStyrene ND

0.0050 mg/kg wettert-Butylbenzene ND

0.0050 mg/kg wetTertiary-amyl methyl ether ND

0.0050 mg/kg wetTetrachloroethene ND

0.0050 mg/kg wetTetrahydrofuran ND

0.0050 mg/kg wetToluene ND

0.0050 mg/kg wettrans-1,2-Dichloroethene ND

0.0050 mg/kg wettrans-1,3-Dichloropropene ND

0.0050 mg/kg wetTrichloroethene ND

0.0050 mg/kg wetTrichlorofluoromethane ND

0.0100 mg/kg wetVinyl Chloride ND

0.0050 mg/kg wetXylene O ND

0.0100 mg/kg wetXylene P,M ND

0.05000 70-1301010.0506 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

0.05000 70-130990.0496 mg/kg wetSurrogate: 4-Bromofluorobenzene

0.05000 70-1301010.0506 mg/kg wetSurrogate: Dibromofluoromethane

0.05000 70-130930.0465 mg/kg wetSurrogate: Toluene-d8

LCS
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CC90143 - 5035

0.0050 0.05000 70-130106mg/kg wet1,1,1,2-Tetrachloroethane 0.0528

0.0050 0.05000 70-130113mg/kg wet1,1,1-Trichloroethane 0.0565

0.0020 0.05000 70-13094mg/kg wet1,1,2,2-Tetrachloroethane 0.0468

0.0050 0.05000 70-130107mg/kg wet1,1,2-Trichloroethane 0.0533

0.0050 0.05000 70-130102mg/kg wet1,1-Dichloroethane 0.0509

0.0050 0.05000 70-130113mg/kg wet1,1-Dichloroethene 0.0566

0.0050 0.05000 70-130109mg/kg wet1,1-Dichloropropene 0.0547

0.0050 0.05000 70-13097mg/kg wet1,2,3-Trichlorobenzene 0.0483

0.0050 0.05000 70-13098mg/kg wet1,2,3-Trichloropropane 0.0489

0.0050 0.05000 70-13099mg/kg wet1,2,4-Trichlorobenzene 0.0494

0.0050 0.05000 70-13093mg/kg wet1,2,4-Trimethylbenzene 0.0467

0.0050 0.05000 70-130109mg/kg wet1,2-Dibromo-3-Chloropropane 0.0544

0.0050 0.05000 70-130104mg/kg wet1,2-Dibromoethane 0.0521

0.0050 0.05000 70-13092mg/kg wet1,2-Dichlorobenzene 0.0461

0.0050 0.05000 70-130111mg/kg wet1,2-Dichloroethane 0.0555

0.0050 0.05000 70-130103mg/kg wet1,2-Dichloropropane 0.0513

0.0050 0.05000 70-13095mg/kg wet1,3,5-Trimethylbenzene 0.0476

0.0050 0.05000 70-13091mg/kg wet1,3-Dichlorobenzene 0.0453

0.0050 0.05000 70-130102mg/kg wet1,3-Dichloropropane 0.0512

0.0050 0.05000 70-13094mg/kg wet1,4-Dichlorobenzene 0.0471

0.100 1.000 70-130132mg/kg wet1,4-Dioxane 1.32 B+

0.0050 0.05000 70-130117mg/kg wet2,2-Dichloropropane 0.0585

0.0100 0.2500 70-130106mg/kg wet2-Butanone 0.265

0.0050 0.05000 70-13092mg/kg wet2-Chlorotoluene 0.0460

0.0100 0.2500 70-130107mg/kg wet2-Hexanone 0.267

0.0050 0.05000 70-13094mg/kg wet4-Chlorotoluene 0.0471

0.0050 0.05000 70-13095mg/kg wet4-Isopropyltoluene 0.0473

0.0100 0.2500 70-130118mg/kg wet4-Methyl-2-Pentanone 0.294

0.0100 0.2500 70-130108mg/kg wetAcetone 0.269

0.0050 0.05000 70-130104mg/kg wetBenzene 0.0520

0.0050 0.05000 70-13094mg/kg wetBromobenzene 0.0471

0.0050 0.05000 70-130111mg/kg wetBromochloromethane 0.0554

0.0050 0.05000 70-130113mg/kg wetBromodichloromethane 0.0565

0.0050 0.05000 70-130104mg/kg wetBromoform 0.0518

0.0100 0.05000 70-130116mg/kg wetBromomethane 0.0582

0.0050 0.05000 70-130122mg/kg wetCarbon Disulfide 0.0609

0.0050 0.05000 70-130119mg/kg wetCarbon Tetrachloride 0.0594

0.0050 0.05000 70-13097mg/kg wetChlorobenzene 0.0484

0.0100 0.05000 70-130101mg/kg wetChloroethane 0.0507

0.0050 0.05000 70-130108mg/kg wetChloroform 0.0538

0.0100 0.05000 70-13096mg/kg wetChloromethane 0.0479

0.0050 0.05000 70-130108mg/kg wetcis-1,2-Dichloroethene 0.0542

0.0050 0.05000 70-130111mg/kg wetcis-1,3-Dichloropropene 0.0557

0.0020 0.05000 70-13094mg/kg wetDibromochloromethane 0.0472

0.0050 0.05000 70-130113mg/kg wetDibromomethane 0.0565

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 36 of 49



Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CC90143 - 5035

0.0100 0.05000 70-13094mg/kg wetDichlorodifluoromethane 0.0469

0.0050 0.05000 70-130114mg/kg wetDiethyl Ether 0.0570

0.0050 0.05000 70-130105mg/kg wetDi-isopropyl ether 0.0527

0.0050 0.05000 70-130103mg/kg wetEthyl tertiary-butyl ether 0.0516

0.0050 0.05000 70-13098mg/kg wetEthylbenzene 0.0490

0.0050 0.05000 70-13095mg/kg wetHexachlorobutadiene 0.0477

0.0050 0.05000 70-13095mg/kg wetIsopropylbenzene 0.0474

0.0050 0.05000 70-130116mg/kg wetMethyl tert-Butyl Ether 0.0582

0.0100 0.05000 70-130105mg/kg wetMethylene Chloride 0.0527

0.0050 0.05000 70-130103mg/kg wetNaphthalene 0.0513

0.0050 0.05000 70-13098mg/kg wetn-Butylbenzene 0.0488

0.0050 0.05000 70-13094mg/kg wetn-Propylbenzene 0.0472

0.0050 0.05000 70-13093mg/kg wetsec-Butylbenzene 0.0463

0.0050 0.05000 70-130100mg/kg wetStyrene 0.0500

0.0050 0.05000 70-13096mg/kg wettert-Butylbenzene 0.0478

0.0050 0.05000 70-130112mg/kg wetTertiary-amyl methyl ether 0.0558

0.0050 0.05000 70-13088mg/kg wetTetrachloroethene 0.0441

0.0050 0.05000 70-130124mg/kg wetTetrahydrofuran 0.0620

0.0050 0.05000 70-130104mg/kg wetToluene 0.0520

0.0050 0.05000 70-130105mg/kg wettrans-1,2-Dichloroethene 0.0523

0.0050 0.05000 70-13093mg/kg wettrans-1,3-Dichloropropene 0.0465

0.0050 0.05000 70-130104mg/kg wetTrichloroethene 0.0521

0.0050 0.05000 70-130111mg/kg wetTrichlorofluoromethane 0.0556

0.0100 0.05000 70-130104mg/kg wetVinyl Chloride 0.0519

0.0050 0.05000 70-13096mg/kg wetXylene O 0.0479

0.0100 0.1000 70-13096mg/kg wetXylene P,M 0.0959

0.05000 70-1301000.0499 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

0.05000 70-1301030.0513 mg/kg wetSurrogate: 4-Bromofluorobenzene

0.05000 70-1301040.0518 mg/kg wetSurrogate: Dibromofluoromethane

0.05000 70-130940.0472 mg/kg wetSurrogate: Toluene-d8

LCS Dup

0.0050 0.05000 2070-130112 6mg/kg wet1,1,1,2-Tetrachloroethane 0.0562

0.0050 0.05000 2070-130116 3mg/kg wet1,1,1-Trichloroethane 0.0582

0.0020 0.05000 2070-13095 2mg/kg wet1,1,2,2-Tetrachloroethane 0.0476

0.0050 0.05000 2070-130111 4mg/kg wet1,1,2-Trichloroethane 0.0557

0.0050 0.05000 2070-130106 4mg/kg wet1,1-Dichloroethane 0.0531

0.0050 0.05000 2070-130117 3mg/kg wet1,1-Dichloroethene 0.0583

0.0050 0.05000 2070-130113 3mg/kg wet1,1-Dichloropropene 0.0566

0.0050 0.05000 2070-130102 5mg/kg wet1,2,3-Trichlorobenzene 0.0510

0.0050 0.05000 2070-13099 1mg/kg wet1,2,3-Trichloropropane 0.0495

0.0050 0.05000 2070-130104 5mg/kg wet1,2,4-Trichlorobenzene 0.0518

0.0050 0.05000 2070-13097 4mg/kg wet1,2,4-Trimethylbenzene 0.0484

0.0050 0.05000 2070-130111 2mg/kg wet1,2-Dibromo-3-Chloropropane 0.0556

0.0050 0.05000 2070-130111 6mg/kg wet1,2-Dibromoethane 0.0555

0.0050 0.05000 2070-13096 4mg/kg wet1,2-Dichlorobenzene 0.0480
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CC90143 - 5035

0.0050 0.05000 2070-130115 4mg/kg wet1,2-Dichloroethane 0.0577

0.0050 0.05000 2070-130108 5mg/kg wet1,2-Dichloropropane 0.0540

0.0050 0.05000 2070-13098 3mg/kg wet1,3,5-Trimethylbenzene 0.0488

0.0050 0.05000 2070-13095 5mg/kg wet1,3-Dichlorobenzene 0.0474

0.0050 0.05000 2070-130109 6mg/kg wet1,3-Dichloropropane 0.0543

0.0050 0.05000 2070-13097 3mg/kg wet1,4-Dichlorobenzene 0.0485

0.100 1.000 2070-130137 4mg/kg wet1,4-Dioxane 1.37 B+

0.0050 0.05000 2070-130119 2mg/kg wet2,2-Dichloropropane 0.0596

0.0100 0.2500 2070-130108 2mg/kg wet2-Butanone 0.270

0.0050 0.05000 2070-13095 3mg/kg wet2-Chlorotoluene 0.0473

0.0100 0.2500 2070-130111 3mg/kg wet2-Hexanone 0.277

0.0050 0.05000 2070-13097 3mg/kg wet4-Chlorotoluene 0.0484

0.0050 0.05000 2070-13098 3mg/kg wet4-Isopropyltoluene 0.0488

0.0100 0.2500 2070-130119 1mg/kg wet4-Methyl-2-Pentanone 0.298

0.0100 0.2500 2070-130108 0.7mg/kg wetAcetone 0.271

0.0050 0.05000 2070-130109 4mg/kg wetBenzene 0.0543

0.0050 0.05000 2070-13099 5mg/kg wetBromobenzene 0.0496

0.0050 0.05000 2070-130117 5mg/kg wetBromochloromethane 0.0584

0.0050 0.05000 2070-130118 5mg/kg wetBromodichloromethane 0.0592

0.0050 0.05000 2070-130108 5mg/kg wetBromoform 0.0542

0.0100 0.05000 2070-130109 7mg/kg wetBromomethane 0.0544

0.0050 0.05000 2070-130126 3mg/kg wetCarbon Disulfide 0.0630

0.0050 0.05000 2070-130122 2mg/kg wetCarbon Tetrachloride 0.0609

0.0050 0.05000 2070-130103 6mg/kg wetChlorobenzene 0.0516

0.0100 0.05000 2070-130105 4mg/kg wetChloroethane 0.0526

0.0050 0.05000 2070-130113 5mg/kg wetChloroform 0.0563

0.0100 0.05000 2070-13098 2mg/kg wetChloromethane 0.0490

0.0050 0.05000 2070-130113 5mg/kg wetcis-1,2-Dichloroethene 0.0567

0.0050 0.05000 2070-130117 5mg/kg wetcis-1,3-Dichloropropene 0.0586

0.0020 0.05000 2070-130100 6mg/kg wetDibromochloromethane 0.0499

0.0050 0.05000 2070-130119 5mg/kg wetDibromomethane 0.0593

0.0100 0.05000 2070-13095 0.9mg/kg wetDichlorodifluoromethane 0.0473

0.0050 0.05000 2070-130118 3mg/kg wetDiethyl Ether 0.0588

0.0050 0.05000 2070-130111 5mg/kg wetDi-isopropyl ether 0.0556

0.0050 0.05000 2070-130108 5mg/kg wetEthyl tertiary-butyl ether 0.0542

0.0050 0.05000 2070-130104 6mg/kg wetEthylbenzene 0.0520

0.0050 0.05000 2070-13098 2mg/kg wetHexachlorobutadiene 0.0488

0.0050 0.05000 2070-13097 2mg/kg wetIsopropylbenzene 0.0483

0.0050 0.05000 2070-130123 5mg/kg wetMethyl tert-Butyl Ether 0.0613

0.0100 0.05000 2070-130111 5mg/kg wetMethylene Chloride 0.0555

0.0050 0.05000 2070-130107 4mg/kg wetNaphthalene 0.0534

0.0050 0.05000 2070-130101 3mg/kg wetn-Butylbenzene 0.0503

0.0050 0.05000 2070-13096 2mg/kg wetn-Propylbenzene 0.0482

0.0050 0.05000 2070-13095 3mg/kg wetsec-Butylbenzene 0.0476

0.0050 0.05000 2070-130108 8mg/kg wetStyrene 0.0542
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CC90143 - 5035

0.0050 0.05000 2070-13098 2mg/kg wettert-Butylbenzene 0.0490

0.0050 0.05000 2070-130117 5mg/kg wetTertiary-amyl methyl ether 0.0586

0.0050 0.05000 2070-13092 5mg/kg wetTetrachloroethene 0.0462

0.0050 0.05000 2070-130123 0.5mg/kg wetTetrahydrofuran 0.0617

0.0050 0.05000 2070-130108 4mg/kg wetToluene 0.0540

0.0050 0.05000 2070-130109 4mg/kg wettrans-1,2-Dichloroethene 0.0544

0.0050 0.05000 2070-13098 5mg/kg wettrans-1,3-Dichloropropene 0.0491

0.0050 0.05000 2070-130107 3mg/kg wetTrichloroethene 0.0537

0.0050 0.05000 2070-130113 1mg/kg wetTrichlorofluoromethane 0.0564

0.0100 0.05000 2070-130107 3mg/kg wetVinyl Chloride 0.0535

0.0050 0.05000 2070-130102 6mg/kg wetXylene O 0.0509

0.0100 0.1000 2070-130102 6mg/kg wetXylene P,M 0.102

0.05000 70-1301010.0503 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

0.05000 70-1301050.0524 mg/kg wetSurrogate: 4-Bromofluorobenzene

0.05000 70-1301040.0518 mg/kg wetSurrogate: Dibromofluoromethane

0.05000 70-130970.0485 mg/kg wetSurrogate: Toluene-d8

8082A Polychlorinated Biphenyls (PCB)

Batch CC90508 - 3540C

Blank

0.05 mg/kg wetAroclor 1016 ND

0.05 mg/kg wetAroclor 1016 [2C] ND

0.05 mg/kg wetAroclor 1221 ND

0.05 mg/kg wetAroclor 1221 [2C] ND

0.05 mg/kg wetAroclor 1232 ND

0.05 mg/kg wetAroclor 1232 [2C] ND

0.05 mg/kg wetAroclor 1242 ND

0.05 mg/kg wetAroclor 1242 [2C] ND

0.05 mg/kg wetAroclor 1248 ND

0.05 mg/kg wetAroclor 1248 [2C] ND

0.05 mg/kg wetAroclor 1254 ND

0.05 mg/kg wetAroclor 1254 [2C] ND

0.05 mg/kg wetAroclor 1260 ND

0.05 mg/kg wetAroclor 1260 [2C] ND

0.05 mg/kg wetAroclor 1262 ND

0.05 mg/kg wetAroclor 1262 [2C] ND

0.05 mg/kg wetAroclor 1268 ND

0.05 mg/kg wetAroclor 1268 [2C] ND

0.02500 30-150840.0210 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150860.0216 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150780.0194 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150860.0215 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS

0.05 0.5000 40-140110mg/kg wetAroclor 1016 0.6
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082A Polychlorinated Biphenyls (PCB)

Batch CC90508 - 3540C

0.05 0.5000 40-140101mg/kg wetAroclor 1016 [2C] 0.5

0.05 0.5000 40-14099mg/kg wetAroclor 1260 0.5

0.05 0.5000 40-14098mg/kg wetAroclor 1260 [2C] 0.5

0.02500 30-150910.0226 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150940.0236 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150900.0226 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150880.0220 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.05 0.5000 3040-140110 0.02mg/kg wetAroclor 1016 0.6

0.05 0.5000 3040-140101 0.2mg/kg wetAroclor 1016 [2C] 0.5

0.05 0.5000 3040-14099 0.1mg/kg wetAroclor 1260 0.5

0.05 0.5000 3040-14098 0.2mg/kg wetAroclor 1260 [2C] 0.5

0.02500 30-150900.0224 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150930.0232 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150900.0225 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150870.0218 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CC90405 - 3546

Blank

15.0 mg/kg wetC19-C36 Aliphatics1 ND

15.0 mg/kg wetC9-C18 Aliphatics1 ND

0.5 mg/kg wetDecane (C10) ND

0.5 mg/kg wetDocosane (C22) ND

0.5 mg/kg wetDodecane (C12) ND

0.5 mg/kg wetEicosane (C20) ND

0.5 mg/kg wetHexacosane (C26) ND

0.5 mg/kg wetHexadecane (C16) ND

0.5 mg/kg wetHexatriacontane (C36) ND

0.5 mg/kg wetNonadecane (C19) ND

0.5 mg/kg wetNonane (C9) ND

0.5 mg/kg wetOctacosane (C28) ND

0.5 mg/kg wetOctadecane (C18) ND

0.5 mg/kg wetTetracosane (C24) ND

0.5 mg/kg wetTetradecane (C14) ND

0.5 mg/kg wetTriacontane (C30) ND

2.000 40-140751.50 mg/kg wetSurrogate: 1-Chlorooctadecane

Blank

0.20 mg/kg wet2-Methylnaphthalene ND

0.40 mg/kg wetAcenaphthene ND

0.20 mg/kg wetAcenaphthylene ND

0.40 mg/kg wetAnthracene ND
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CC90405 - 3546

0.40 mg/kg wetBenzo(a)anthracene ND

0.40 mg/kg wetBenzo(a)pyrene ND

0.40 mg/kg wetBenzo(b)fluoranthene ND

0.40 mg/kg wetBenzo(g,h,i)perylene ND

0.40 mg/kg wetBenzo(k)fluoranthene ND

15.0 mg/kg wetC11-C22 Unadjusted Aromatics1 ND

0.40 mg/kg wetChrysene ND

0.20 mg/kg wetDibenzo(a,h)Anthracene ND

0.40 mg/kg wetFluoranthene ND

0.40 mg/kg wetFluorene ND

0.40 mg/kg wetIndeno(1,2,3-cd)Pyrene ND

0.40 mg/kg wetNaphthalene ND

0.40 mg/kg wetPhenanthrene ND

0.40 mg/kg wetPyrene ND

50.00 40-14010954.5 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-14010954.7 mg/LSurrogate: 2-Fluorobiphenyl

2.000 40-1401072.14 mg/kg wetSurrogate: O-Terphenyl

LCS

15.0 16.00 40-140106mg/kg wetC19-C36 Aliphatics1 17.0

15.0 12.00 40-14075mg/kg wetC9-C18 Aliphatics1 9.0

0.5 2.000 40-14041mg/kg wetDecane (C10) 0.8

0.5 2.000 40-14075mg/kg wetDocosane (C22) 1.5

0.5 2.000 40-14046mg/kg wetDodecane (C12) 0.9

0.5 2.000 40-14073mg/kg wetEicosane (C20) 1.5

0.5 2.000 40-14072mg/kg wetHexacosane (C26) 1.4

0.5 2.000 40-14071mg/kg wetHexadecane (C16) 1.4

0.5 2.000 40-14079mg/kg wetHexatriacontane (C36) 1.6

0.5 2.000 40-14073mg/kg wetNonadecane (C19) 1.5

0.5 2.000 30-14033mg/kg wetNonane (C9) 0.7

0.5 2.000 40-14070mg/kg wetOctacosane (C28) 1.4

0.5 2.000 40-14073mg/kg wetOctadecane (C18) 1.5

0.5 2.000 40-14075mg/kg wetTetracosane (C24) 1.5

0.5 2.000 40-14056mg/kg wetTetradecane (C14) 1.1

0.5 2.000 40-14070mg/kg wetTriacontane (C30) 1.4

2.000 40-140771.53 mg/kg wetSurrogate: 1-Chlorooctadecane

LCS

0.20 2.000 40-14085mg/kg wet2-Methylnaphthalene 1.71

0.40 2.000 40-14088mg/kg wetAcenaphthene 1.76

0.20 2.000 40-140100mg/kg wetAcenaphthylene 2.00

0.40 2.000 40-14097mg/kg wetAnthracene 1.95

0.40 2.000 40-140105mg/kg wetBenzo(a)anthracene 2.10

0.40 2.000 40-140103mg/kg wetBenzo(a)pyrene 2.06

0.40 2.000 40-140108mg/kg wetBenzo(b)fluoranthene 2.17

0.40 2.000 40-14083mg/kg wetBenzo(g,h,i)perylene 1.65
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CC90405 - 3546

0.40 2.000 40-140106mg/kg wetBenzo(k)fluoranthene 2.13

15.0 34.00 40-140109mg/kg wetC11-C22 Unadjusted Aromatics1 37.1

0.40 2.000 40-140105mg/kg wetChrysene 2.09

0.20 2.000 40-14096mg/kg wetDibenzo(a,h)Anthracene 1.92

0.40 2.000 40-140101mg/kg wetFluoranthene 2.03

0.40 2.000 40-14098mg/kg wetFluorene 1.96

0.40 2.000 40-14099mg/kg wetIndeno(1,2,3-cd)Pyrene 1.97

0.40 2.000 40-14077mg/kg wetNaphthalene 1.54

0.40 2.000 40-14099mg/kg wetPhenanthrene 1.98

0.40 2.000 40-140101mg/kg wetPyrene 2.03

50.00 40-14011155.3 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-14011155.6 mg/LSurrogate: 2-Fluorobiphenyl

2.000 40-1401102.20 mg/kg wetSurrogate: O-Terphenyl

LCS

0-5%2-Methylnaphthalene Breakthrough 0.0

0-5%Naphthalene Breakthrough 0.0

LCS Dup

15.0 16.00 2540-140111 4mg/kg wetC19-C36 Aliphatics1 17.8

15.0 12.00 2540-14078 4mg/kg wetC9-C18 Aliphatics1 9.4

0.5 2.000 2540-14043 4mg/kg wetDecane (C10) 0.9

0.5 2.000 2540-14078 4mg/kg wetDocosane (C22) 1.6

0.5 2.000 2540-14048 4mg/kg wetDodecane (C12) 1.0

0.5 2.000 2540-14076 5mg/kg wetEicosane (C20) 1.5

0.5 2.000 2540-14076 4mg/kg wetHexacosane (C26) 1.5

0.5 2.000 2540-14075 5mg/kg wetHexadecane (C16) 1.5

0.5 2.000 2540-14082 3mg/kg wetHexatriacontane (C36) 1.6

0.5 2.000 2540-14076 5mg/kg wetNonadecane (C19) 1.5

0.5 2.000 2530-14034 3mg/kg wetNonane (C9) 0.7

0.5 2.000 2540-14074 5mg/kg wetOctacosane (C28) 1.5

0.5 2.000 2540-14076 4mg/kg wetOctadecane (C18) 1.5

0.5 2.000 2540-14078 4mg/kg wetTetracosane (C24) 1.6

0.5 2.000 2540-14060 6mg/kg wetTetradecane (C14) 1.2

0.5 2.000 2540-14074 5mg/kg wetTriacontane (C30) 1.5

2.000 40-140801.60 mg/kg wetSurrogate: 1-Chlorooctadecane

LCS Dup

0.20 2.000 3040-14087 1mg/kg wet2-Methylnaphthalene 1.73

0.40 2.000 3040-14088 0.3mg/kg wetAcenaphthene 1.76

0.20 2.000 3040-140100 0.02mg/kg wetAcenaphthylene 2.00

0.40 2.000 3040-14097 0.6mg/kg wetAnthracene 1.94

0.40 2.000 3040-140104 1mg/kg wetBenzo(a)anthracene 2.07

0.40 2.000 3040-140101 2mg/kg wetBenzo(a)pyrene 2.03

0.40 2.000 3040-140107 1mg/kg wetBenzo(b)fluoranthene 2.15

0.40 2.000 3040-14083 0.3mg/kg wetBenzo(g,h,i)perylene 1.66

0.40 2.000 3040-140106 0.5mg/kg wetBenzo(k)fluoranthene 2.11
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CC90405 - 3546

15.0 34.00 2540-14098 11mg/kg wetC11-C22 Unadjusted Aromatics1 33.3

0.40 2.000 3040-140104 1mg/kg wetChrysene 2.07

0.20 2.000 3040-14095 1mg/kg wetDibenzo(a,h)Anthracene 1.90

0.40 2.000 3040-140100 2mg/kg wetFluoranthene 2.00

0.40 2.000 3040-14097 0.7mg/kg wetFluorene 1.95

0.40 2.000 3040-14097 1mg/kg wetIndeno(1,2,3-cd)Pyrene 1.95

0.40 2.000 3040-14078 1mg/kg wetNaphthalene 1.56

0.40 2.000 3040-14098 2mg/kg wetPhenanthrene 1.95

0.40 2.000 3040-140100 2mg/kg wetPyrene 1.99

50.00 40-14010853.9 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-14010854.0 mg/LSurrogate: 2-Fluorobiphenyl

2.000 40-1401082.15 mg/kg wetSurrogate: O-Terphenyl

LCS Dup

2000-5%2-Methylnaphthalene Breakthrough 0.0

2000-5%Naphthalene Breakthrough 0.0
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

D Diluted.

B+ Blank Spike recovery is above upper control limit (B+).

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902617

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Todd Kirton

Tighe & Bond

446 Main Street #23

Worcester, MA 01608

RE:  Gallows Hill Park Salem (S-1758-020)

ESS Laboratory Work Order Number:   1902618

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on February 28, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Question I: All samples for Metals except 1902618-08 were analyzed for a subset of the required MCP list per the 

client's request.

Lab Number MatrixSample Name Analysis
B-45 2-4 6010C, 9014Soil1902618-01 

B-45 4-8 6010CSoil1902618-02 

B-46 0-2 6010CSoil1902618-03 

B-46 2-4 6010CSoil1902618-04 

B-47 0-2 6010CSoil1902618-05 

B-48 0-1 6010CSoil1902618-06 

B-48 1-2 6010CSoil1902618-07 

B-49 0-1 6010C, 6020A, 7471BSoil1902618-08 

B-49 1-2 6010CSoil1902618-09 

B-50 0-1 6010CSoil1902618-10 

B-50 1-2 6010CSoil1902618-11 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 04-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 1902618-01 through 1902618-11

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s) Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (   )  No (   )*

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.

H Were all QC performance standards specified in the CAM protocol(s) achieved? Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: March 08, 2019

Printed Name: Laurel Stoddard Position: Laboratory Director
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-45 2-4

Date Sampled:  02/26/19 13:20

ESS Laboratory Sample ID:  1902618-01

Sample Matrix:  Soil

Percent Solids:   54

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.46 100Arsenic KJK CC9053703/07/19   2:36 1 12.3 (3.79) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-45 2-4

Date Sampled:  02/26/19 13:20

ESS Laboratory Sample ID:  1902618-01

Sample Matrix:  Soil

Percent Solids:   54

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
9014 mg/kg dryTotal Cyanide EEM CC9041903/04/19  13:45 1 ND (1.72) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-45 4-8

Date Sampled:  02/26/19 13:25

ESS Laboratory Sample ID:  1902618-02

Sample Matrix:  Soil

Percent Solids:   77

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.19 100Arsenic KJK CC9053703/07/19   3:08 1 5.82 (2.98) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-46 0-2

Date Sampled:  02/26/19 13:30

ESS Laboratory Sample ID:  1902618-03

Sample Matrix:  Soil

Percent Solids:   76

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.13 100Arsenic KJK CC9053703/07/19   3:28 1 14.6 (3.09) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-46 2-4

Date Sampled:  02/26/19 13:45

ESS Laboratory Sample ID:  1902618-04

Sample Matrix:  Soil

Percent Solids:   83

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.15 100Arsenic KJK CC9053703/07/19   3:32 1 13.1 (2.80) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-47 0-2

Date Sampled:  02/26/19 14:00

ESS Laboratory Sample ID:  1902618-05

Sample Matrix:  Soil

Percent Solids:   84

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.77 100Arsenic KJK CC9053703/07/19  15:31 2 50.2 (4.30) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 11 of 25



Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-48 0-1

Date Sampled:  02/26/19 14:30

ESS Laboratory Sample ID:  1902618-06

Sample Matrix:  Soil

Percent Solids:   59

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.61 100Arsenic KJK CC9053703/07/19   3:39 1 208 (3.24) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-48 1-2

Date Sampled:  02/26/19 14:35

ESS Laboratory Sample ID:  1902618-07

Sample Matrix:  Soil

Percent Solids:   78

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.01 100Arsenic KJK CC9053703/07/19   3:43 1 203 (3.18) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-49 0-1

Date Sampled:  02/26/19 14:45

ESS Laboratory Sample ID:  1902618-08

Sample Matrix:  Soil

Percent Solids:   61

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6020A 2.11 100Antimony KJK CC9053703/07/19  18:02 1 3.00 (0.78) 

6010C 2.11 100Arsenic KJK CC9053703/07/19   4:00 1 444 (3.91) 

6010C 2.11 100Barium KJK CC9053703/07/19   4:00 1 1060 (3.91) 

6010C 2.11 100Beryllium KJK CC9053703/07/19   4:00 1 0.31 (0.17) 

6010C 2.11 100Cadmium KJK CC9053703/07/19   4:00 1 5.42 (0.78) 

6010C 2.11 100Chromium KJK CC9053703/07/19   4:00 1 1030 (1.56) 

6010C 2.11 100Lead KJK CC9053703/07/19   4:00 1 354 (7.81) 

7471B 0.85 40Mercury MKS CC9044703/05/19  13:30 20 4.20 (0.768) 

6010C 2.11 100Nickel KJK CC9053703/07/19   4:00 1 18.0 (3.91) 

6010C 2.11 100Selenium KJK CC9053703/07/19   4:00 1 ND (7.81) 

6010C 2.11 100Silver KJK CC9053703/07/19   4:00 1 ND (0.78) 

6010C 2.11 100Thallium KJK CC9053703/07/19   4:00 1 ND (7.81) 

6010C 2.11 100Vanadium KJK CC9053703/07/19   4:00 1 41.2 (1.56) 

6010C 2.11 100Zinc KJK CC9053703/07/19   4:00 1 696 (3.91) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-49 1-2

Date Sampled:  02/26/19 14:50

ESS Laboratory Sample ID:  1902618-09

Sample Matrix:  Soil

Percent Solids:   77

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.09 100Arsenic KJK CC9053703/07/19  15:47 1 990 (3.10) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-50 0-1

Date Sampled:  02/26/19 15:00

ESS Laboratory Sample ID:  1902618-10

Sample Matrix:  Soil

Percent Solids:   56

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.13 100Arsenic KJK CC9053703/07/19   4:08 1 344 (4.17) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-50 1-2

Date Sampled:  02/26/19 15:00

ESS Laboratory Sample ID:  1902618-11

Sample Matrix:  Soil

Percent Solids:   80

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.51 100Arsenic KJK CC9053703/07/19   4:12 1 528 (2.48) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CC90447 - 7471B

Blank

0.033 mg/kg wetMercury ND

LCS

0.347 3.710 80-12089mg/kg wetMercury 3.29

LCS Dup

0.347 3.710 2080-12095 6mg/kg wetMercury 3.51

Batch CC90537 - 3050B

Blank

0.50 mg/kg wetAntimony ND

2.50 mg/kg wetArsenic ND

2.50 mg/kg wetBarium ND

0.11 mg/kg wetBeryllium ND

0.50 mg/kg wetCadmium ND

1.00 mg/kg wetChromium ND

5.00 mg/kg wetLead ND

2.50 mg/kg wetNickel ND

5.00 mg/kg wetSelenium ND

0.50 mg/kg wetSilver ND

5.00 mg/kg wetThallium ND

1.00 mg/kg wetVanadium ND

2.50 mg/kg wetZinc ND

LCS

8.62 42.40 80-12099mg/kg wetAntimony 42.1

8.62 128.0 85-114101mg/kg wetArsenic 130

8.62 536.0 82-11893mg/kg wetBarium 500

0.38 217.0 84-11695mg/kg wetBeryllium 206

1.72 99.00 87-11393mg/kg wetCadmium 92.0

3.45 116.0 82-11899mg/kg wetChromium 114

17.2 277.0 84-116106mg/kg wetLead 292

8.62 107.0 84-117102mg/kg wetNickel 109

17.2 242.0 80-12096mg/kg wetSelenium 233

1.72 64.30 86-114100mg/kg wetSilver 64.6

17.2 183.0 80-12098mg/kg wetThallium 179

3.45 146.0 86-114101mg/kg wetVanadium 147

8.62 561.0 86-11494mg/kg wetZinc 528

LCS Dup

9.80 42.40 3080-120105 5mg/kg wetAntimony 44.4

9.80 128.0 2085-11493 9mg/kg wetArsenic 119

9.80 536.0 2082-11895 2mg/kg wetBarium 509

0.43 217.0 2084-11692 3mg/kg wetBeryllium 199

1.96 99.00 2087-11391 2mg/kg wetCadmium 90.3

3.92 116.0 2082-11895 4mg/kg wetChromium 110

19.6 277.0 2084-116100 6mg/kg wetLead 276

9.80 107.0 2084-11794 9mg/kg wetNickel 100

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CC90537 - 3050B

19.6 242.0 2080-12093 4mg/kg wetSelenium 225

1.96 64.30 2086-11494 6mg/kg wetSilver 60.6

19.6 183.0 2080-12097 0.8mg/kg wetThallium 178

3.92 146.0 2086-11496 5mg/kg wetVanadium 141

9.80 561.0 2086-11493 2mg/kg wetZinc 519

Classical Chemistry

Batch CC90419 - TCN Prep

Blank

1.00 mg/kg wetTotal Cyanide ND

LCS

1.00 5.015 90-110100mg/kg wetTotal Cyanide 5.00

Reference

9.82 157.0 24-11097mg/kg wetTotal Cyanide 152

Reference

9.89 157.0 24-11097mg/kg wetTotal Cyanide 152

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

D Diluted.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1902618

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Todd Kirton

Tighe & Bond

446 Main Street #23

Worcester, MA 01608

RE:  Gallows Hill Park Salem (S-1758-020)

ESS Laboratory Work Order Number:   1903345

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903345

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on March 14, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Question I: All samples for Metals were analyzed for a subset of the required MCP list per the client's request.

Lab Number MatrixSample Name Analysis
B-53 0-1 6010CSoil1903345-01 

B-51 0-1 6010CSoil1903345-02 

B-52 0-1 6010CSoil1903345-03 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903345

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903345

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903345

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 1903345-01 through 1903345-03

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s) Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (   )  No (   )*

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.

H Were all QC performance standards specified in the CAM protocol(s) achieved? Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: March 21, 2019

Printed Name: Laurel Stoddard Position: Laboratory Director
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903345

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-53 0-1

Date Sampled:  03/13/19 12:00

ESS Laboratory Sample ID:  1903345-01

Sample Matrix:  Soil

Percent Solids:   74

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.78 100Arsenic KJK CC9185303/19/19  15:58 1 91.2 (2.44) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903345

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-51 0-1

Date Sampled:  03/13/19 12:10

ESS Laboratory Sample ID:  1903345-02

Sample Matrix:  Soil

Percent Solids:   66

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.07 100Arsenic KJK CC9185303/19/19  16:02 1 21.2 (3.65) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903345

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-52 0-1

Date Sampled:  03/13/19 12:20

ESS Laboratory Sample ID:  1903345-03

Sample Matrix:  Soil

Percent Solids:   64

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.94 100Arsenic KJK CC9185303/19/19  16:06 1 8.78 (2.64) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903345

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CC91853 - 3050B

Blank

2.50 mg/kg wetArsenic ND

LCS

9.43 128.0 85-11495mg/kg wetArsenic 122

LCS Dup

9.43 128.0 2085-11494 0.9mg/kg wetArsenic 121
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903345

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903345

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Todd Kirton

Tighe & Bond

446 Main Street #23

Worcester, MA 01608

RE:  Gallows Hill Park Salem (S-1758-020)

ESS Laboratory Work Order Number:   1903344

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903344

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on March 14, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Question I: All samples for Metals were analyzed for a subset of the required MCP list per the client's request.

Lab Number MatrixSample Name Analysis
B-32 2-4 6010CSoil1903344-01 

B-33 4-6 6010CSoil1903344-02 

B-34 2-4 6010CSoil1903344-03 

B-39 4-6 6010CSoil1903344-04 

B-40 2-4 6010CSoil1903344-05 

B-35 6-8 6010CSoil1903344-06 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903344

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903344

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903344

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 1903344-01 through 1903344-06

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s) Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (   )  No (   )*

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.

H Were all QC performance standards specified in the CAM protocol(s) achieved? Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: March 21, 2019

Printed Name: Laurel Stoddard Position: Laboratory Director
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903344

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-32 2-4

Date Sampled:  02/26/19 09:00

ESS Laboratory Sample ID:  1903344-01

Sample Matrix:  Soil

Percent Solids:   84

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 3.13 100Arsenic KJK CC9185303/19/19  15:21 1 7.85 (1.90) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903344

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-33 4-6

Date Sampled:  02/26/19 10:00

ESS Laboratory Sample ID:  1903344-02

Sample Matrix:  Soil

Percent Solids:   84

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 3.9 100Arsenic KJK CC9185303/19/19  15:26 1 13.1 (1.53) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903344

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-34 2-4

Date Sampled:  02/26/19 10:30

ESS Laboratory Sample ID:  1903344-03

Sample Matrix:  Soil

Percent Solids:   84

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.12 100Arsenic KJK CC9185303/19/19  15:42 1 5.40 (2.82) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903344

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-39 4-6

Date Sampled:  02/26/19 11:30

ESS Laboratory Sample ID:  1903344-04

Sample Matrix:  Soil

Percent Solids:   54

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.21 100Arsenic KJK CC9185303/19/19  15:46 1 3190 (4.23) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903344

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-40 2-4

Date Sampled:  02/26/19 12:00

ESS Laboratory Sample ID:  1903344-05

Sample Matrix:  Soil

Percent Solids:   77

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.43 100Arsenic KJK CC9185303/19/19  15:49 1 669 (2.67) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903344

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-35 6-8

Date Sampled:  02/26/19 12:30

ESS Laboratory Sample ID:  1903344-06

Sample Matrix:  Soil

Percent Solids:   85

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.87 100Arsenic KJK CC9185303/19/19  15:55 1 6.04 (2.04) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903344

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CC91853 - 3050B

Blank

2.50 mg/kg wetArsenic ND

LCS

9.43 128.0 85-11495mg/kg wetArsenic 122

LCS Dup

9.43 128.0 2085-11494 0.9mg/kg wetArsenic 121
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903344

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903344

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Todd Kirton

Tighe & Bond

446 Main Street #23

Worcester, MA 01608

RE:  Gallows Hill Park Salem (S-1758-020)

ESS Laboratory Work Order Number:   1903343

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903343

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on March 14, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Question I: All samples for Metals were analyzed for a subset of the required MCP list per the client's request.

Lab Number MatrixSample Name Analysis
MW-4 6010C, 6020A, 7196A, 7470A, 9014, EPH8270, 

EPH8270SIM, MADEP-EPH

Ground Water1903343-01 

MW-3 6010C, 6020A, 7010, 7470AGround Water1903343-02 

MW-2 6010C, 6020A, 7470AGround Water1903343-03 

MW-1 6010C, 6020A, 7470AGround Water1903343-04 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903343

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

Classical Chemistry
Estimated value. Sample hold times were exceeded (H).1903343-01

Hexavalent Chromium 

MADEP-EPH Extractable Petroleum Hydrocarbons
Continuing Calibration %Diff/Drift is below control limit (CD-).C9C0213-CCV2

Hexatriacontane (C36) (32% @ 25%)

Continuing Calibration %Diff/Drift is below control limit (CD-).C9C0213-CCV3

Hexatriacontane (C36) (36% @ 25%)

Continuing Calibration %Diff/Drift is below control limit (CD-).C9C0213-CCV4

Hexatriacontane (C36) (32% @ 25%)

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903343

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903343

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 1903343-01 through 1903343-04

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s) Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (   )  No (   )*

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.

H Were all QC performance standards specified in the CAM protocol(s) achieved? Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: March 21, 2019

Printed Name: Laurel Stoddard Position: Laboratory Director
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903343

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  MW-4

Date Sampled:  03/13/19 10:10

ESS Laboratory Sample ID:  1903343-01

Sample Matrix:  Ground Water

Percent Solids:  N/A

Extraction Method:  200.7/6010BNoDigest

Units: ug/L

Dissolved Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6020A 10 10Arsenic BJV CC9152303/15/19  17:50 1 ND (5.0) 

6010C 10 10Barium KJK CC9152303/15/19  15:09 1 101 (50.0) 

6020A 10 10Cadmium KJK CC9152303/20/19  14:09 1 1.2 (1.0) 

6010C 10 10Chromium KJK CC9152303/15/19  15:09 1 ND (10.0) 

6020A 10 10Lead BJV CC9152303/15/19  17:50 1 ND (1.0) 

7470A 20 40Mercury MKS CC9153703/18/19  10:30 1 ND (0.20) 

6020A 10 10Selenium BJV CC9152303/15/19  17:50 1 ND (5.0) 

6010C 10 10Silver KJK CC9152303/15/19  15:09 1 ND (5.0) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903343

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  MW-4

Date Sampled:  03/13/19 10:10

ESS Laboratory Sample ID:  1903343-01

Sample Matrix:  Ground Water

Percent Solids:  N/A

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit Analyst Analyzed BatchDF
7196A ug/LHexavalent Chromium CCP CC9143303/14/19  19:00 1H ND (10) 

9014 ug/LTotal Cyanide EEM CC9150503/15/19  14:15 1 ND (5.00) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903343

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  MW-4

Date Sampled:  03/13/19 10:10

ESS Laboratory Sample ID:  1903343-01

Sample Matrix:  Ground Water

Prepared:  3/15/19  10:11
Initial Volume:  1070
Final Volume:  1

Percent Solids:  N/A

Extraction Method:  3510C

Units: ug/L

MADEP-EPH Extractable Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit Analyst Analyzed Sequence BatchDF
MADEP-EPHC9-C18 Aliphatics1 CAD CC91403C9C021303/15/19  23:58 1 ND (93) 

MADEP-EPHC19-C36 Aliphatics1 CAD CC91403C9C021303/15/19  23:58 1 ND (93) 

EPH8270C11-C22 Unadjusted Aromatics1 VSC CC91403C9C022803/15/19  17:52 1 ND (93.5) 

EPH8270C11-C22 Aromatics1,2 VSC [CALC]03/15/19  17:52 ND (93.5) 

EPH8270SIM2-Methylnaphthalene VSC CC91403C9C024003/15/19  15:04 1 ND (0.47) 

EPH8270SIMAcenaphthene VSC CC91403C9C024003/15/19  15:04 1 ND (0.19) 

EPH8270SIMNaphthalene VSC CC91403C9C024003/15/19  15:04 1 ND (0.47) 

EPH8270SIMPhenanthrene VSC CC91403C9C024003/15/19  15:04 1 ND (0.47) 

EPH8270SIMAcenaphthylene VSC CC91403C9C024003/15/19  15:04 1 ND (0.19) 

EPH8270SIMAnthracene VSC CC91403C9C024003/15/19  15:04 1 ND (0.19) 

EPH8270SIMBenzo(a)anthracene VSC CC91403C9C024003/15/19  15:04 1 ND (0.19) 

EPH8270SIMBenzo(a)pyrene VSC CC91403C9C024003/15/19  15:04 1 ND (0.09) 

EPH8270SIMBenzo(b)fluoranthene VSC CC91403C9C024003/15/19  15:04 1 ND (0.19) 

EPH8270SIMBenzo(g,h,i)perylene VSC CC91403C9C024003/15/19  15:04 1 ND (0.19) 

EPH8270SIMBenzo(k)fluoranthene VSC CC91403C9C024003/15/19  15:04 1 ND (0.19) 

EPH8270SIMChrysene VSC CC91403C9C024003/15/19  15:04 1 ND (0.19) 

EPH8270SIMDibenzo(a,h)Anthracene VSC CC91403C9C024003/15/19  15:04 1 ND (0.19) 

EPH8270SIMFluoranthene VSC CC91403C9C024003/15/19  15:04 1 ND (0.19) 

EPH8270SIMFluorene VSC CC91403C9C024003/15/19  15:04 1 ND (0.19) 

EPH8270SIMIndeno(1,2,3-cd)Pyrene VSC CC91403C9C024003/15/19  15:04 1 ND (0.19) 

EPH8270SIMPyrene VSC CC91403C9C024003/15/19  15:04 1 ND (0.19) 

MADEP-EPHPreservative: CAD CC91403pH <= 2

%Recovery Qualifier Limits

40-14065 %Surrogate: 1-Chlorooctadecane

40-14086 %Surrogate: 2-Bromonaphthalene

40-14083 %Surrogate: 2-Fluorobiphenyl

40-14083 %Surrogate: O-Terphenyl
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903343

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  MW-3

Date Sampled:  03/13/19 11:05

ESS Laboratory Sample ID:  1903343-02

Sample Matrix:  Ground Water

Percent Solids:  N/A

Extraction Method:  200.7/6010BNoDigest

Units: ug/L

Dissolved Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
7010 10 10Arsenic KJK CC9152303/19/19  18:37 1 20.1 (5.0) 

6010C 10 10Barium KJK CC9152303/15/19  15:14 1 ND (50.0) 

6020A 10 10Cadmium BJV CC9152303/15/19  17:56 1 ND (1.0) 

6010C 10 10Chromium KJK CC9152303/15/19  15:14 1 ND (10.0) 

6020A 10 10Lead BJV CC9152303/15/19  17:56 1 ND (1.0) 

7470A 20 40Mercury MKS CC9153703/18/19  10:32 1 ND (0.20) 

6020A 10 10Selenium BJV CC9152303/15/19  17:56 1 ND (5.0) 

6010C 10 10Silver KJK CC9152303/15/19  15:14 1 ND (5.0) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903343

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  MW-2

Date Sampled:  03/13/19 11:35

ESS Laboratory Sample ID:  1903343-03

Sample Matrix:  Ground Water

Percent Solids:  N/A

Extraction Method:  200.7/6010BNoDigest

Units: ug/L

Dissolved Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6020A 10 10Arsenic BJV CC9152303/15/19  18:13 1 ND (5.0) 

6010C 10 10Barium KJK CC9152303/15/19  15:31 1 ND (50.0) 

6020A 10 10Cadmium BJV CC9152303/15/19  18:13 1 ND (1.0) 

6010C 10 10Chromium KJK CC9152303/15/19  15:31 1 ND (20.0) 

6020A 10 10Lead BJV CC9152303/15/19  18:13 1 1.9 (1.0) 

7470A 20 40Mercury MKS CC9153703/18/19  10:34 1 ND (0.20) 

6020A 10 10Selenium BJV CC9152303/15/19  18:13 1 ND (5.0) 

6010C 10 10Silver KJK CC9152303/15/19  15:31 1 ND (5.0) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903343

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  MW-1

Date Sampled:  03/13/19 12:05

ESS Laboratory Sample ID:  1903343-04

Sample Matrix:  Ground Water

Percent Solids:  N/A

Extraction Method:  200.7/6010BNoDigest

Units: ug/L

Dissolved Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6020A 10 10Arsenic BJV CC9152303/15/19  18:19 1 ND (5.0) 

6010C 10 10Barium KJK CC9152303/15/19  15:35 1 ND (50.0) 

6020A 10 10Cadmium BJV CC9152303/15/19  18:19 1 ND (1.0) 

6010C 10 10Chromium KJK CC9152303/15/19  15:35 1 ND (20.0) 

6020A 10 10Lead BJV CC9152303/15/19  18:19 1 ND (1.0) 

7470A 20 40Mercury MKS CC9153703/18/19  10:40 1 ND (0.20) 

6020A 10 10Selenium BJV CC9152303/15/19  18:19 1 ND (5.0) 

6010C 10 10Silver KJK CC9152303/15/19  15:35 1 ND (5.0) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 11 of 20



Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903343

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Dissolved Metals

Batch CC91523 - 200.7/6010BNoDigest

Blank

1.0 ug/LArsenic ND

5.0 ug/LArsenic ND

50.0 ug/LBarium ND

1.0 ug/LCadmium ND

10.0 ug/LChromium ND

1.0 ug/LLead ND

5.0 ug/LSelenium ND

5.0 ug/LSilver ND

LCS

0.5000 80-12099mg/LBarium 0.5

0.5000 80-12098mg/LChromium 0.5

0.2500 80-12098mg/LSilver 0.2

LCS

20.00 80-120104ug/LArsenic 20.7

20.10 80-120104ug/LCadmium 20.8

19.98 80-120101ug/LLead 20.2

19.98 80-120103ug/LSelenium 20.5

LCS

25.00 80-120103ug/LArsenic 25.7

Batch CC91537 - 245.1/7470A

Blank

0.20 ug/LMercury ND

LCS

0.20 6.042 80-120102ug/LMercury 6.17

LCS Dup

0.20 6.042 2080-120103 0.7ug/LMercury 6.21

Classical Chemistry

Batch CC91433 - General Preparation

Blank

10 ug/LHexavalent Chromium ND

LCS

0.4998 90-110100mg/LHexavalent Chromium 0.5

LCS Dup

0.4998 2090-11099 0.6mg/LHexavalent Chromium 0.5

Batch CC91505 - TCN Prep

Blank

5.00 ug/LTotal Cyanide ND

LCS

5.00 20.06 90-11099ug/LTotal Cyanide 19.8
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903343

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Classical Chemistry

Batch CC91505 - TCN Prep

LCS

5.00 150.4 90-11099ug/LTotal Cyanide 148

LCS Dup

5.00 150.4 2090-11098 0.6ug/LTotal Cyanide 147

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CC91403 - 3510C

Blank

100 ug/LC19-C36 Aliphatics1 ND

100 ug/LC9-C18 Aliphatics1 ND

5 ug/LDecane (C10) ND

5 ug/LDocosane (C22) ND

5 ug/LDodecane (C12) ND

5 ug/LEicosane (C20) ND

5 ug/LHexacosane (C26) ND

5 ug/LHexadecane (C16) ND

5 ug/LHexatriacontane (C36) ND

5 ug/LNonadecane (C19) ND

5 ug/LNonane (C9) ND

5 ug/LOctacosane (C28) ND

5 ug/LOctadecane (C18) ND

5 ug/LTetracosane (C24) ND

5 ug/LTetradecane (C14) ND

5 ug/LTriacontane (C30) ND

50.00 40-1408240.8 ug/LSurrogate: 1-Chlorooctadecane

Blank

100 ug/LC11-C22 Unadjusted Aromatics1 ND

50.00 40-1408944.4 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-1408843.9 mg/LSurrogate: 2-Fluorobiphenyl

50.00 40-1408944.5 ug/LSurrogate: O-Terphenyl

Blank

0.50 ug/L2-Methylnaphthalene ND

0.20 ug/LAcenaphthene ND

0.20 ug/LAcenaphthylene ND

0.20 ug/LAnthracene ND

0.20 ug/LBenzo(a)anthracene ND

0.10 ug/LBenzo(a)pyrene ND

0.20 ug/LBenzo(b)fluoranthene ND

0.20 ug/LBenzo(g,h,i)perylene ND

0.20 ug/LBenzo(k)fluoranthene ND

0.20 ug/LChrysene ND

0.20 ug/LDibenzo(a,h)Anthracene ND

0.20 ug/LFluoranthene ND
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903343

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CC91403 - 3510C

0.20 ug/LFluorene ND

0.20 ug/LIndeno(1,2,3-cd)Pyrene ND

0.50 ug/LNaphthalene ND

0.50 ug/LPhenanthrene ND

0.20 ug/LPyrene ND

LCS

100 400.0 40-14090ug/LC19-C36 Aliphatics1 361

100 300.0 40-14068ug/LC9-C18 Aliphatics1 205

5 50.00 40-14048ug/LDecane (C10) 24

5 50.00 40-14086ug/LDocosane (C22) 43

5 50.00 40-14058ug/LDodecane (C12) 29

5 50.00 40-14085ug/LEicosane (C20) 42

5 50.00 40-14086ug/LHexacosane (C26) 43

5 50.00 40-14082ug/LHexadecane (C16) 41

5 50.00 40-140103ug/LHexatriacontane (C36) 51

5 50.00 40-14085ug/LNonadecane (C19) 42

5 50.00 30-14036ug/LNonane (C9) 18

5 50.00 40-14085ug/LOctacosane (C28) 43

5 50.00 40-14083ug/LOctadecane (C18) 42

5 50.00 40-14086ug/LTetracosane (C24) 43

5 50.00 40-14072ug/LTetradecane (C14) 36

5 50.00 40-14086ug/LTriacontane (C30) 43

50.00 40-1407738.6 ug/LSurrogate: 1-Chlorooctadecane

LCS

100 850.0 40-14097ug/LC11-C22 Unadjusted Aromatics1 821

50.00 40-1409447.1 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-1409145.3 mg/LSurrogate: 2-Fluorobiphenyl

50.00 40-1408843.8 ug/LSurrogate: O-Terphenyl

LCS

0-5%2-Methylnaphthalene Breakthrough 0.0

0-5%Naphthalene Breakthrough 0.0

LCS

0.50 5.000 40-14074ug/L2-Methylnaphthalene 3.69

0.20 5.000 40-14093ug/LAcenaphthene 4.65

0.20 5.000 40-14097ug/LAcenaphthylene 4.83

0.20 5.000 40-14092ug/LAnthracene 4.61

0.20 5.000 40-14091ug/LBenzo(a)anthracene 4.56

0.10 5.000 40-14089ug/LBenzo(a)pyrene 4.46

0.20 5.000 40-14087ug/LBenzo(b)fluoranthene 4.33

0.20 5.000 40-14082ug/LBenzo(g,h,i)perylene 4.11

0.20 5.000 40-140101ug/LBenzo(k)fluoranthene 5.06

0.20 5.000 40-140103ug/LChrysene 5.17

0.20 5.000 40-14093ug/LDibenzo(a,h)Anthracene 4.67

0.20 5.000 40-14093ug/LFluoranthene 4.65
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903343

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CC91403 - 3510C

0.20 5.000 40-14093ug/LFluorene 4.66

0.20 5.000 40-14087ug/LIndeno(1,2,3-cd)Pyrene 4.36

0.50 5.000 40-14070ug/LNaphthalene 3.51

0.50 5.000 40-14082ug/LPhenanthrene 4.12

0.20 5.000 40-140100ug/LPyrene 5.01

LCS Dup

100 400.0 2540-14093 2ug/LC19-C36 Aliphatics1 370

100 300.0 2540-14069 1ug/LC9-C18 Aliphatics1 207

5 50.00 2540-14047 2ug/LDecane (C10) 23

5 50.00 2540-14089 3ug/LDocosane (C22) 44

5 50.00 2540-14058 0.6ug/LDodecane (C12) 29

5 50.00 2540-14087 3ug/LEicosane (C20) 44

5 50.00 2540-14088 3ug/LHexacosane (C26) 44

5 50.00 2540-14085 3ug/LHexadecane (C16) 42

5 50.00 2540-140105 3ug/LHexatriacontane (C36) 53

5 50.00 2540-14087 3ug/LNonadecane (C19) 44

5 50.00 2530-14035 3ug/LNonane (C9) 18

5 50.00 2540-14088 3ug/LOctacosane (C28) 44

5 50.00 2540-14086 3ug/LOctadecane (C18) 43

5 50.00 2540-14089 3ug/LTetracosane (C24) 44

5 50.00 2540-14074 3ug/LTetradecane (C14) 37

5 50.00 2540-14088 3ug/LTriacontane (C30) 44

50.00 40-1408140.3 ug/LSurrogate: 1-Chlorooctadecane

LCS Dup

100 850.0 2540-140101 4ug/LC11-C22 Unadjusted Aromatics1 857

50.00 40-1409245.8 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-1408944.5 mg/LSurrogate: 2-Fluorobiphenyl

50.00 40-1409145.4 ug/LSurrogate: O-Terphenyl

LCS Dup

2000-5%2-Methylnaphthalene Breakthrough 0.0

2000-5%Naphthalene Breakthrough 0.0

LCS Dup

0.50 5.000 2040-14067 9ug/L2-Methylnaphthalene 3.37

0.20 5.000 2040-14084 10ug/LAcenaphthene 4.21

0.20 5.000 2040-14090 7ug/LAcenaphthylene 4.48

0.20 5.000 2040-14086 7ug/LAnthracene 4.29

0.20 5.000 2040-14085 7ug/LBenzo(a)anthracene 4.25

0.10 5.000 2040-14087 3ug/LBenzo(a)pyrene 4.34

0.20 5.000 2040-14085 2ug/LBenzo(b)fluoranthene 4.24

0.20 5.000 2040-14080 3ug/LBenzo(g,h,i)perylene 4.01

0.20 5.000 2040-14099 2ug/LBenzo(k)fluoranthene 4.94

0.20 5.000 2040-14096 8ug/LChrysene 4.80

0.20 5.000 2040-14090 3ug/LDibenzo(a,h)Anthracene 4.51

0.20 5.000 2040-14087 6ug/LFluoranthene 4.37
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903343

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CC91403 - 3510C

0.20 5.000 2040-14087 7ug/LFluorene 4.37

0.20 5.000 2040-14083 5ug/LIndeno(1,2,3-cd)Pyrene 4.16

0.50 5.000 2040-14067 5ug/LNaphthalene 3.34

0.50 5.000 2040-14076 8ug/LPhenanthrene 3.82

0.20 5.000 2040-14093 8ug/LPyrene 4.64
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903343

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-06 pH <= 2

U Analyte included in the analysis, but not detected

H Estimated value. Sample hold times were exceeded (H).

CD- Continuing Calibration %Diff/Drift is below control limit (CD-).

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1903343

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Todd Kirton

Tighe & Bond

446 Main Street #23

Worcester, MA 01608

RE:  Gallows Hill Park Salem (S-1758-020)

ESS Laboratory Work Order Number:   1904368

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904368

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on April 11, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

The client did not deliver the samples in a cooler.

Question I: All samples for Metals were analyzed for a subset of the required MCP list per the client's request.

Lab Number MatrixSample Name Analysis
B-101 2-3 6010CSoil1904368-01 

B-102 0-2 6010CSoil1904368-02 

B-103 0-2 6010CSoil1904368-03 

B-104 0-5.2 6010CSoil1904368-04 

B-105 0.5-2 6010CSoil1904368-05 

B-106 0-2 6010CSoil1904368-06 

B-107 0-2 6010CSoil1904368-07 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904368

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904368

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904368

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 1904368-01 through 1904368-07

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s) Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (   )  No (   )*

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.

H Were all QC performance standards specified in the CAM protocol(s) achieved? Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: April 18, 2019

Printed Name: Laurel Stoddard Position: Laboratory Director
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904368

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-101 2-3

Date Sampled:  04/11/19 10:45

ESS Laboratory Sample ID:  1904368-01

Sample Matrix:  Soil

Percent Solids:   77

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.45 100Arsenic KJK CD9123804/13/19   1:51 1 4.84 (2.66) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904368

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-102 0-2

Date Sampled:  04/11/19 11:00

ESS Laboratory Sample ID:  1904368-02

Sample Matrix:  Soil

Percent Solids:   81

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.05 100Arsenic KJK CD9123804/13/19   1:55 1 7.93 (3.00) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904368

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-103 0-2

Date Sampled:  04/11/19 11:30

ESS Laboratory Sample ID:  1904368-03

Sample Matrix:  Soil

Percent Solids:   72

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.2 100Arsenic KJK CD9123804/13/19   1:59 1 8.31 (3.17) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904368

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-104 0-5.2

Date Sampled:  04/11/19 11:40

ESS Laboratory Sample ID:  1904368-04

Sample Matrix:  Soil

Percent Solids:   81

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.17 100Arsenic KJK CD9123804/16/19  13:16 1 8.13 (2.84) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904368

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-105 0.5-2

Date Sampled:  04/11/19 11:45

ESS Laboratory Sample ID:  1904368-05

Sample Matrix:  Soil

Percent Solids:   79

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.22 100Arsenic KJK CD9123804/16/19  13:20 1 13.7 (2.85) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904368

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-106 0-2

Date Sampled:  04/11/19 12:00

ESS Laboratory Sample ID:  1904368-06

Sample Matrix:  Soil

Percent Solids:   76

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.31 100Arsenic KJK CD9123804/16/19  13:24 1 29.5 (2.84) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904368

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-107 0-2

Date Sampled:  04/11/19 12:30

ESS Laboratory Sample ID:  1904368-07

Sample Matrix:  Soil

Percent Solids:   78

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.39 100Arsenic KJK CD9123804/16/19  13:28 1 8.58 (2.69) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904368

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CD91238 - 3050B

Blank

2.50 mg/kg wetArsenic ND

LCS

9.26 128.0 85-114101mg/kg wetArsenic 130

LCS Dup

9.26 128.0 2085-114106 5mg/kg wetArsenic 136

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904368

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904368

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Todd Kirton

Tighe & Bond

446 Main Street #23

Worcester, MA 01608

RE:  Gallows Hill Park Salem (S-1758-020)

ESS Laboratory Work Order Number:   1904825

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦ Quality ♦ Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904825

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on April 26, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Question I: All samples for Metals were analyzed for a subset of the required MCP list per the client's request.

Lab Number MatrixSample Name Analysis
B-102 2-3ft 6010CSoil1904825-01 

B-107 2-2.5ft 6010CSoil1904825-02 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904825

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904825

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904825

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 1904825-01 through 1904825-02

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s) Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (   )  No (   )*

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.

H Were all QC performance standards specified in the CAM protocol(s) achieved? Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: April 30, 2019

Printed Name: Laurel Stoddard Position: Laboratory Director

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦ Quality ♦ Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904825

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-102 2-3ft

Date Sampled:  04/11/19 11:15

ESS Laboratory Sample ID:  1904825-01

Sample Matrix:  Soil

Percent Solids:   82

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.42 100Arsenic BJV CD9264904/29/19  18:21 2 7.40 (5.03) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904825

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-107 2-2.5ft

Date Sampled:  04/11/19 12:45

ESS Laboratory Sample ID:  1904825-02

Sample Matrix:  Soil

Percent Solids:   80

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.32 100Arsenic BJV CD9264904/29/19  18:24 2 8.36 (5.38) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904825

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CD92649 - 3050B

Blank

2.50 mg/kg wetArsenic ND

LCS

9.62 128.0 85-11495mg/kg wetArsenic 121

LCS Dup

8.93 128.0 2085-11497 2mg/kg wetArsenic 124

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904825

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

D Diluted.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904825

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Todd Kirton

Tighe & Bond

446 Main Street #23

Worcester, MA 01608

RE:  Gallows Hill Park Salem (S-1758-020)

ESS Laboratory Work Order Number:   1904648

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904648

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on April 19, 2019 for the analyses specified on the enclosed Chain of Custody Record. 

To achieve CAM compliance for MCP data, ESS Laboratory has reviewed all QA/QC Requirements and Performance 

Standards listed in each method.  Holding times and preservation have also been reviewed.  All CAM requirements have been 

performed and achieved unless noted in the project narrative.

Each method has been set-up in the laboratory to reach required MCP standards.  The methods for aqueous VOA and Soil 

Methanol VOA have known limitations for certain analytes.  The regulatory standards may not be achieved due to these 

limitations.  In addition, for all methods, matrix interferences, dilutions, and %Solids may elevate method reporting limits 

above regulatory standards.  ESS Laboratory can provide, upon request, a Limit Checker (regulatory standard comparison 

spreadsheet) electronic deliverable which will highlight these exceedances.

Question I: All samples for Metals were analyzed for a subset of the required MCP list per the client's request.

Lab Number MatrixSample Name Analysis
B-106 2-2.5 6010CSoil1904648-01 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904648

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904648

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035A - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 18-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904648

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

MassDEP Analytical Protocol Certification Form

MADEP RTN:

This form provides certification for the following data set: 1904648-01

Matrices:   (  ) Ground Water/Surface Water (  ) Soil/Sediment (  ) Drinking Water   (  ) Air (  ) Other:_______________

CAM Protocol (check all that apply below):

(   ) 8260 VOC (   ) 7470/7471 Hg (   ) MassDEP VPH (   ) 8082 PCB (   ) 9014 Total (   ) 6860 Perchlorate
CAM II A CAM III B (GC/PID/FID) CAM V A Cyanide/PAC CAM VIII B

CAM IV A CAM VI A

(   ) 8270 SVOC (   ) 7010 Metals (   ) MassDEP VPH (   ) 8081 Pesticides (   ) 7196 Hex Cr (   ) MassDEP APH
CAM II B CAM III C (GC/MS) CAM V B CAM VI B CAM IX A

CAM IV C

(   ) 6010 Metals (   ) 6020 Metals (   ) MassDEP EPH (   ) 8151 Herbicides (   ) Explosives (   ) TO-15 VOC
CAM III A CAM III D CAM IV B  CAM V C  CAM VIII A  CAM IX B

Affirmative responses to questions A through F are required for ''Presumptive Certainty'' status

A Were all samples received in a condition consistent with those described on the Chain-of-Custody, properly Yes (   )  No (   )

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding times?

B Were the analytical method(s) and all associated QC requirements specified in the selected CAM protocol(s) Yes (   )  No (   )

followed?

C Were all required corrective actions and analytical response actions specified in the selected CAM protocol(s) Yes (   )  No (   )

implemented for all identified performance standard non-conformances?

D Does the laboratory report comply with all the reporting requirements specified in the CAM VII A, "Quality Yes (   )  No (   )

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

E VPH, EPH, APH and TO-15 only: a. Was each method conducted without significant modification(s)? (Refer Yes (   )  No (   )

to the individual method(s) for a list of significant modifications).

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method? Yes (   )  No (   )

F Were all applicable CAM protocol QC and performance standard non-conformances identified and evaluated Yes (   )  No (   )

in a laboratory narrative (including all "No" responses to Questions A through E)?

Responses to Questions G, H and I below are required for '''Presumptive Certainty'' status

G Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocols(s)? Yes (   )  No (   )*

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.

H Were all QC performance standards specified in the CAM protocol(s) achieved? Yes (   )  No (   )*

I Were results reported for the complete analyte list specified in the selected CAM protocol(s)? Yes (   )  No (   )*

*All negative responses must be addressed in an attached laboratory narrative.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible

for obtaining the information, the material contained in this analytical report is, to the best of my knowledge and belief,

accurate and complete.

Signature: ________________________________ Date: April 25, 2019

Printed Name: Laurel Stoddard Position: Laboratory Director
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904648

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  B-106 2-2.5

Date Sampled:  04/11/19 12:15

ESS Laboratory Sample ID:  1904648-01

Sample Matrix:  Soil

Percent Solids:   81

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit Analyst Analyzed F/V BatchI/VDF
6010C 2.2 100Arsenic KJK CD9226704/24/19  17:06 1 31.4 (2.79) 
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904648

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CD92267 - 3050B

Blank

2.50 mg/kg wetArsenic ND

LCS

9.09 128.0 85-11495mg/kg wetArsenic 122

LCS Dup

9.26 128.0 2085-11498 3mg/kg wetArsenic 125
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904648

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL

MF

MPN

TNTC

CFU

Estimated Detection Limit

Membrane Filtration

Most Probably Number

Too numerous to Count

Colony Forming Units
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Client Name:  Tighe & Bond
Client Project ID:  Gallows Hill Park Salem ESS Laboratory Work Order:  1904648

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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APPENDIX H 



  

NOTICE OF TIER CLASSIFICATION 
50 PROCOTR STREET  

SALEM, MASSACHUSETTS 
RTN 3-35355 

 
A release of oil and/or hazardous materials has occurred at this location, which is a 

disposal site as defined by M.G.L. c. 21E, § 2 and the Massachusetts Contingency Plan, 

310 CMR 40.0000.  The site has been classified as TIER I pursuant to 310 CMR 

40.0500.  On September 9, 2019, the City of Salem filed a TIER I Classification 

Submittal with the Department of Environmental Protection (MassDEP).  To obtain more 

information on this disposal site, please contact Todd Kirton, LSP of Tighe & Bond, 

at 413-572-3222.  The Tier Submittal and the disposal site file can be viewed at 

MassDEP website using Release Tracking Number (RTN) 3-35355 at 

https://eeaonline.eea.state.ma.us/portal#!/search/wastesite 

or at MassDEP, Northeast Region, 205 Lowell Street, Wilmington, 

Massachusetts, 978-694-3200.  Additional public involvement opportunities are 

available under 310 CMR 40.1403(9) and 310 CMR 40.1404.   

 

 

 

 

 

https://eeaonline.eea.state.ma.us/portal#!/search/wastesite
https://eeaonline.eea.state.ma.us/portal#!/search/wastesite


 

120 Front Street     •     Worcester, MA  01608     •     Tel 508.754.2201     •     Fax 508.795.1087 

S-1758-020 

September 9, 2019 
 

Mayor Kimberly Driscoll 

Salem City Hall 

93 Washington Street 
Salem, MA 01970 
 

Re: Tier Classification 

Gallows Hill Park (Portion of) 
50 Proctor Street, Salem, MA 

RTN 3-35355 

 

Dear Mayor Driscoll: 

In accordance with the Public Notification Procedures of the Massachusetts Contingency Plan 

(MCP 310 CMR 40.1403(3)(f)), we are hereby notifying you of the submittal to Massachusetts 

Department of Environmental Protection (MassDEP) of a Phase I - Tier Classification report 

for the above-referenced disposal site.   

As you are aware, elevated levels of arsenic were detected in shallow soils in a grass 
covered area near a playground on the eastern portion of the park during due diligence 

investigations that were being completed at the site in late 2018 in preparation for future 

park renovation work.  In accordance with MCP, this is a condition that could pose an 

Imminent Hazard (IH) to human health.   

On December 19, 2018, the Massachusetts Department of Environmental Protection 

(MassDEP) issued Release Tracking Number (RTN) 3-35355 to the site release, and the City 

has subsequently closed the affected portion of the park to the general public until further 

notice.  Under an Immediate Response Action (IRA) Plan, a six-foot high chain link 
construction fence was installed around the area of potential concern (with warning signs 

posted), and that fence system is being monitored and maintained by the City under the on-

going IRA.   The fence serves a “temporary measure” to restrict access for the general 

public to this portion of the park.      

Based on investigations completed to date, the delineation of site contamination on the 
subject parcel at 50 Proctor Street have been completed.  However, further site evaluation 

is warranted within a drainage swale to the rear of a neighboring resident at 37 Proctor 

Street (i.e., east of the park across Proctor Street) which may be impacted by former 

tannery operations at the subject site.  This additional “off-site” assessment is being 
coordinated with MassDEP.  In the interim, a Phase I Initial Site Investigation has been 

completed, and the release is classified as a Tier I site due to the IH condition.         

The Tier Submittal and the disposal site file can be viewed at MassDEP website using RTN 3-

35355 at https://eeaonline.eea.state.ma.us/portal#!/search/wastesite and entering the 

above referenced RTN.  A copy of the report is also available at the Salem Department of 

Planning and Community Development.  For more information about file reviews, please call 

MassDEP at 978-694-3200. 

 

 

 

 

  

      

https://eeaonline.eea.state.ma.us/portal#!/search/wastesite


-2- 

Very truly yours, 

TIGHE & BOND, INC. 

 

Todd D. Kirton, LSP 

Senior Hydrogeologist 

cc: Salem Health Department 

 MassDEP – Northeast Regional Office 
 Salem Department of Planning and Community Development. 
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