
 
 
 
One Roberts Road, Plymouth, MA 02360 
TEL:  508.747.7900   Fax: 508.747.3658  

www.norfolkram.com 

Memo 
To: David Gould, Environmental Manager, Town of Plymouth 
From: Jonathan D. Kitchen, PG, LSP 
CC: Joseph P. Salvetti, LSP 
Date: May 3, 2012 
Re: Stephen’s Field Environmental Areas of Concern 
 

Norfolk has been working with the Town of Plymouth (the Town) to evaluate 
environmental conditions associated with Stephen’s Field and the adjacent former 
Department of Public Works (DPW) facility.  During this investigation, four release 
conditions were identified.  All but one of these release conditions or areas of concern 
(AOCs) are isolated to the former DPW facility.  The four AOCs identified are as follows: 

• Historic Fill – AOC-1 

• Existing Diesel Fuel Underground Storage Tank (UST) – AOC-2 
 
• Soil Impacts Near Floor Drain Discharge – AOC-3 
 
• Soil and Groundwater Impacts Near Possible Former USTs (Previously 

Removed) – AOC-4 
 

The area of the park is shown on historic maps from the late 1800s as a wetland.  The 
wetland was likely filled in the late 1800s or early 1900s.  As was typical at that time, the 
fill consisted of a mix of materials including “borrow” soil from other properties, 
household waste (including bottles, ceramics, and paper), ash and coal wastes, and 
construction debris such as brick and wood.  This type of material is often referred to as 
“urban fill” or “historic fill.”  This material is very common and is typical of fill that could 
be found in other areas of Plymouth or any other city or town with a similar history of 
development.   

AOC 1 Historic Fill 

 
Although urban fill is common, it does have a potential to contain constituents that can 
present a health risk.  Based upon the identification of urban fill during the initial 
environmental assessment, Norfolk was engaged to further investigate the nature and 
extent of the fill.  Norfolk sampled the area of the park extensively through drilling of 
dozens of soil borings and found that the historic fill exists under almost the entire park 
and is covered by several inches of top soil or other non-urban fill material (i.e. cover 
material).  Norfolk collected numerous samples of both the urban fill and the cover 
material and submitted the samples for laboratory analyses.  The data collected 
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indicated that lead, arsenic, and polynuclear aromatic hydrocarbons (PAHs, compounds 
often associated with ash and/or coal) were detected in some samples at concentrations 
which exceed applicable soil standards prepared by the Massachusetts Department of 
Environmental Protection (DEP) and presented in the Massachusetts Contingency Plan 
(MCP).  Because these constituents relate to coal and ash these concentrations may be 
exempt from reporting under the MCP.  If the concentrations were reported under the 
MCP, it is Norfolk’s opinion based upon available data, that a condition of “no significant 
risk” (as that term is defined in the MCP) would exist and regulatory closure could be 
obtained with no additional actions (i.e. no removal of fill or covering of fill).  This is 
because risk assessment under the MCP is based upon average concentrations over an 
area where a person is likely to be exposed (e.g. the area of the entire park) rather than 
concentrations at one discrete location or sample. 
 
As we have discussed, the Town will report the fill material as a release to the DEP.  
The release notification form (RNF) would be filed concurrent with a Class B-1 
Response Action Outcome (RAO) Statement.  The filing would be due to DEP by June 
2, 2012.  The Class B-1 RAO Statement is a document which establishes that regulatory 
closure has been achieved and a condition of no significant risk exists without the need 
for any remedial actions.  This RAO Statement will document that the current use of the 
park is acceptable under a state established regulatory framework.  The document will 
be available to the public via a DEP website.   
 
In the future the Town could take steps to reduce exposure potential.  One option would 
be the placement of additional clean fill material over the urban fill at the time the park is 
refurbished.   
 
Norfolk has had dialog with the DEP regarding the approach to the historic fill release 
condition.   

 

The existing diesel fuel UST has been located, uncovered, and backfilled for safety.  
Soil contamination is evident around the UST.  Some assessment data is available but it 
is uncertain the degree to which any contamination extends beneath the former DPW 
building.  The DEP was notified of the reporting condition in regards to the existing 
diesel fuel UST on January 27, 2012.  The Town submitted a Release Notification Form 
(RNF) on March 26, 2012 and an Immediate Release Action (IRA) Plan on March 27, 
2012.  The objective of the IRA Plan is to remove the tank and a limited quantity of 
impacted soil in the vicinity of the tank.  Once these remedial actions have been 
completed and if soil impacts are limited, and no groundwater impacts are identified, the 
Town will submit a Release Action Outcome (RAO) Report which indicates this release 
has achieved regulatory closure.   

AOC-2 Existing Diesel Fuel Underground Storage Tank (UST) 

 

The Town is required to report the release conditions related to the soil impacts near the 
floor drain discharge to the DEP.  A RNF needs to be submitted within 120 days of 
notice of the release.  Specifically notification is required by June 2, 2012.  Norfolk 
collected soil samples from this area and submitted the samples for laboratory analyses.  
The data collected indicated that extractable petroleum hydrocarbon (EPH) fractions, a 
volatile petroleum hydrocarbon fraction, PAHs, arsenic, cadmium, and nickel were 
detected in some samples at concentrations which exceed applicable soil standards.  
The elevated level of arsenic near this area is believed to be attributed to past pesticide 
applications around the DPW building.  Further evaluation and assessment will be 

AOC-3 Soil Impacts Near Floor Drain Discharge 



conducted to decide a final remedial approach.  Soil removal is likely to be required.  
The concentration of arsenic at this area may preclude disposal/reuse via asphalt 
batching, potentially requiring use of more expensive alternatives for transport and 
disposal.   

 

The Town is required to report the release conditions related to the soil and groundwater 
impacts near possible former USTs to the DEP.  A RNF needs to be submitted within 
120 days of notice of the release.  Specific notification is required by June 2, 2012.  
Norfolk collected soil samples from this area and submitted the samples for laboratory 
analyses.  The data collected indicated that a VPH fraction was detected in a soil 
sample at a concentration which exceeded applicable soil standards.  Norfolk collected 
groundwater samples from onsite monitoring wells and submitted the samples for 
laboratory analyses.  The data collected indicated that EPH fractions and PAHs 
compounds were detected in groundwater samples at concentrations which exceeded 
applicable groundwater standards.  Further evaluation and assessment will be 
conducted to decide a final remedial approach.  Some additional evaluation of soil and 
groundwater will likely be required.  However, it is possible that soil in this area may not 
require removal.   

AOC-4 Soil and Groundwater Impacts Near Possible Former USTs (Previously 
Removed) 

 
Norfolk recommends that these two remaining AOCs (3 and 4) be grouped together for 
the purposes of release reporting.  If these releases have not achieved regulatory 
closure within one year, Norfolk may recommend linking to the release tracking number 
(RTN) for the existing diesel fuel UST or filing of a Special Project Application for the 
overall site/project.   



FIGURES 



Figure 1
Site Locus Map

132R Sandwich Street
Plymouth, Massachusetts

Source:  MassGIS DataViewer
Project No.: 1153.012.01
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Figure 2
Site Map

132 R Sandwich Street
Stephen's Field

Plymouth, Massachusetts
Source:  MassGIS DataViewer

Project#: 1153.012.01
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Figure 3
Testpit Locations Aerial Map

132 R Sandwich Street & Stephen's Field
Plymouth, Massachusetts

Source:  MassGIS DataViewer
Project#: 1153.012.01
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Figure 4
Groundwater Monitoring Wells Map

132 R Sandwich Street & Stephen's Field
Plymouth, Massachusetts

Source:  MassGIS DataViewer
Project#: 1153.012.01
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Figure 5
Areas of Concern Map

Stephen's Field
Plymouth, Massachusetts

Source:  MassGIS DataViewer
Project#: 1153.012.01
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Figure 6
Soil Boring Location Map

Shallow Soil Samples
Stephen's Field

Plymouth, Massachusetts
Source:  MassGIS DataViewer

Project#: 1153.012.01
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Figure 7
Soil Boring Location Map

Deep Soil Samples
Stephen's Field

Plymouth, Massachusetts
Source:  MassGIS DataViewer

Project#: 1153.012.01
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TABLES 
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Extractable Petroleum Hydrocarbons Polynuclear Aromatic Hydrocarbons

Sample ID Date 
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TP-11 Fill 1/19/2012 3' 2,500 12,000 4,400 24 12 1.0 6.9 0.8 1.4 1.5 6.3 8.2 3.9 1.1 BRL<0.4 BRL<0.4 1.2 0.9 BRL<0.4 0.6
TP-8 Fill 1/19/2012 2-3' BRL<28 32 56 1.5 0.5 BRL<0.5 1.3 BRL<0.5 BRL<0.5 BRL<0.5 1.5 1.4 0.8 0.9 0.7 1.5 0.8 BRL<0.5 BRL<0.5 0.8
TP-3 Fill 1/19/2012 3' BRL<25 BRL<25 83 BRL<0.4 BRL<0.4 BRL<0.4 2.5 BRL<0.4 BRL<0.4 0.9 5.9 5.7 3.7 3.6 2.4 3.2 2.9 1.3 0.7 1.1
TP-12 Fill 1/19/2012 0-3' BRL<28 BRL<28 BRL<28 BRL<0.5 BRL<0.5 BRL<0.5 BRL<0.5 BRL<0.5 BRL<0.5 BRL<0.5 BRL<0.5 BRL<0.5 BRL<0.5 BRL<0.5 BRL<0.5 BRL<0.5 BRL<0.5 BRL<0.5 BRL<0.5 BRL<0.5
TP-16 Fill 1/19/2012 0-3' BRL<25 28 BRL<25 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4 0.4 0.5 BRL<0.4 BRL<0.4 BRL<0.4 0.5 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4
TP-13 Fill 1/19/2012 0-3' BRL<25 50 67 BRL<0.4 BRL<0.4 BRL<0.4 1.3 BRL<0.4 BRL<0.4 BRL<0.4 3.8 4.0 2.3 2.4 1.8 2.3 2.3 1.2 0.4 1.1
TP-6 Fill 1/19/2012 3' BRL<25 49 BRL<25 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4 BRL<0.4
TP-19 Fill 1/24/2012 3' 2,800 1,200 4,900 1.3 1.1 1.3 13 1.1 1.3 1.6 10 12 4.7 5.8 2.7 3.6 3.0 0.9 BRL<0.5 1.0
B-4 Topsoil 2/14/2012 0-4" NA NA NA BRL<0.252 BRL<0.252 BRL<0.252 .256 BRL<0.252 BRL<0.252 BRL<0.252 .598 .551 .332 .359 .362 .451 .407 BRL<0.252 BRL<0.252 BRL<0.252
B-4 Fill 2/14/2012 4-25" NA NA NA BRL<0.217 BRL<0.217 BRL<0.217 BRL<0.217 BRL<0.217 BRL<0.217 BRL<0.217 BRL<0.217 BRL<0.217 BRL<0.217 BRL<0.217 BRL<0.217 BRL<0.217 BRL<0.217 BRL<0.217 BRL<0.217 BRL<0.217
B-15 Topsoil 2/14/2012 0-20" NA NA NA BRL<0.202 BRL<0.202 BRL<0.202 BRL<0.202 BRL<0.202 BRL<0.202 BRL<0.202 .511 .431 .303 .322 .278 .297 .327 .204 BRL<0.202 BRL<0.202
B-15 Fill 2/14/2012 20-36" NA NA NA BRL<0.212 BRL<0.212 BRL<0.212 .470 BRL<0.212 BRL<0.212 BRL<0.212 .795 .721 .445 .383 .332 .345 .367 .224 BRL<0.212 BRL<0.212
B-22 Topsoil 2/14/2012 0-8" NA NA NA BRL<0.208 BRL<0.208 BRL<0.208 .292 BRL<0.208 BRL<0.208 BRL<0.208 .528 .512 .407 .268 .333 .379 .512 BRL<0.208 BRL<0.208 BRL<0.208
B-22 Fill 2/14/2012 19-33" NA NA NA BRL<0.234 BRL<0.234 BRL<0.234 3.7 BRL<0.234 BRL<0.234 .323 4.69 4.09 1.95 1.67 1.5 1.33 1.21 .661 BRL<0.234 .537
B-30  Fill 2/14/2012 3-4' BRL<24 68 200 0.4 BRL<0.4 0.9 9.8 BRL<0.4 2.1 3.3 13 11 6.4 6.3 4.5 4.5 4.9 1.7 0.8 1.5
B-32 Fill 2/14/2012 3-4' BRL<23 BRL<23 81 BRL<0.4 BRL<0.4 BRL<0.4 5 BRL<0.4 0.5 1.3 6 5.9 3 2.9 2.1 2.4 2.9 1.1 0.5 1.1

NA NA NA 0.1 0.11 0.11 0.17 0.11 0.11 0.11 0.55 0.50 0.35 0.32 0.32 0.38 0.42 1.35 0.11 0.11
540.15 1,346.5 982.6 2.2 1.18 0.38 3.44 0.3 0.53 0.79 4.07 4.16 2.15 1.99 1.31 1.57 1.56 0.69 0.31 0.66

Method 1 Soil Standards (310 CMR 40.0975(6)); 2/14/2008
S-1 & GW-1 1000 3000 1000 4 0.7 4 10 1 1000 1000 1000 1000 7 70 7 70 2 7 0.7 1000
S-1 & GW-2 1000 3000 1000 40 80 1000 500 600 1000 1000 1000 1000 7 70 7 70 2 7 0.7 1000
S-1 & GW-3 1000 3000 1000 500 300 1000 500 10 1000 1000 1000 1000 7 70 7 70 2 7 0.7 1000

NS NS NS 1 1 2 20 1 2 4 10 20 9 7 8 4 7 3 1 3

Notes:
mg/Kg - milligrams per kilogram dry weight.
BRL<34 indicates concentration, if any, is below reporting limit for analyte.
NA - sample not analyzed for this analyte.
NS - no standard available.
Bold indicates concentration exceeds one or more Method 1 Soil Standards.
Average Concentrations were calculated using the average of analyzed samples (analytes which were below the detection limit; half the detction limit was used)

Background Levels in Soil Containing Coal Ash or Wood Ash Associated with Fill Material, MADEP Background Levels of Polycyclic Aromatic Hydrocarbons and Metals in Soil, May 2002

Extractable Petroleum Hydrocarbons and Polynuclear Aromatic Hydrocarbons Detected in Soil
Table 1

Stephen's Field
Plymouth, Massachusetts

(mg/Kg)

Average Concentration in Topsoil (Shallow Interval)
Average Concentration in Fill (Deeper Interval)



N:\Projects\1153 Plymouth\1153.12.1 Stephens Field\12 corr\Table 2 Stepehn's Field SOVPHVOC Norfolk Ram Group, LLC

 Volatile Petroleum Hydrocarbons and Volatile Organic Compounds Detected in Soil
Stephen's Field

Plymouth, Massachusetts
(mg/Kg)

Sample ID Date
Sampled 

Sample
Depth
(feet 

below 
grade)
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TP-11 1/19/2012 3 85 310 300 BRL<0.05 BRL<0.27 0.08 2.6 0.48 1.7
TP-8 1/19/2012 2-3 8.7 34 20 BRL<0.08 BRL<0.38 0.61 BRL<0.38 0.61 0.57
TP-3 1/19/2012 3 110 4.4 BRL<3.7 BRL<0.07 BRL<0.37 BRL<0.37 BRL<0.37 BRL<0.37 BRL<0.37
TP-12 1/19/2012 0-3 BRL<4.4 BRL<4.4 BRL<4.4 BRL<0.09 BRL<0.45 BRL<0.45 BRL<0.45 BRL<0.45 BRL<0.45
TP-4 1/19/2012 3 BRL<4.4 BRL<4.4 BRL<4.4 BRL<0.09 BRL<0.44 BRL<0.44 BRL<0.44 BRL<0.44 BRL<0.44
TP-19 1/24/2012 3 430 150 73 BRL<0.19 BRL<0.95 BRL<0.95 BRL<0.95 BRL<0.95 BRL<0.2
B-30 2/14/2012 3-4 BRL<5 BRL<5 BRL<5 BRL<0.10 BRL<0.50 BRL<0.50 BRL<0.50 BRL<0.50 BRL<0.50
B-32 2/14/2012 3-4 115 208 87 BRL<0.05 BRL<0.27 BRL<0.27 0.9 0.34 0.65

S-1 & GW-1 100 1000 100 0.1 2 30 40 400 4
S-1 & GW-2 100 1000 100 100 30 300 500 300 40
S-1 & GW-3 100 1000 100 100 30 500 500 500 500

Notes:  
mg/Kg - milligrams per kilogram dry weight.
BRL<2.5 indicates concentration, if any, is below reporting limit for analyte.
NS - no standard available.
Bold indicates concentration exceeds one or more Method 1 Soil Standards
However, all concentrations were below the most stringent Method 1 Standards.
Samples TP-11 and TP-19 were also analyzed by EPA Method 8260.  Low concentrations (<3.2 mg/Kg) of various petroleum related VOCs were detected in 

Table 2

Volatile Petroleum Hydrocarbons Volatile Organic Compounds

Method 1 Soil Standards (310 CMR 40.0975(6)); 2/14/2008
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TP-11 1/19/2012 3 4.9 5.1 110 BRL<0.041 0.4 10 230 BRL<0.1 6.6 BRL<2 BRL<0.82 BRL<2.0 11 250 BRL<0.9
TP-3 1/19/2012 3 BRL<5.1 3.1 31 BRL<0.051 0.29 18 16 BRL<0.12 9.1 BRL<3 BRL<1.0 BRL<2.6 29 28 NA
TP-12 1/19/2012 0-3 BRL<5.7 34 80 0.17 1.0 6.2 450 0.21 7.8 BRL<3 BRL<1.2 BRL<2.9 24 230 NA
TP-16 1/19/2012 0-3 BRL<5.6 8.7 270 BRL<0.056 0.37 10 450 0.34 13 BRL<3 BRL<1.1 BRL<2.8 25 100 NA
TP-13 1/19/2012 0-3 BRL<5.2 20 560 BRL<0.052 1.0 15 460 BRL<0.12 9.1 BRL<3 BRL<1.0 BRL<2.6 24 340 NA
TP-5 1/19/2012 3 BRL<4.5 3.3 10 BRL<0.045 BRL<0.22 2.8 8.1 BRL<0.12 1.0 BRL<2 BRL<0.9 BRL<2.2 12 9.4 NA
TP-19 1/24/2012 3 BRL<7.28 41 250 0.46 3.7 16 220 BRL<0.14 22 BRL<4 BRL<1.5 BRL<3.6 53 410 BRL<0.9

S-1 & GW-1 20 20 1,000 0.70 2 30 300 20 20 400 100 8 600 2,500 2
S-1 & GW-2 20 20 1,000 0.70 2 30 300 20 20 400 100 8 600 2,500 2
S-1 & GW-3 20 20 1,000 0.70 2 30 300 20 20 400 100 8 600 2,500 2

1 20 50 0.4 2 30 100 0.3 20 0.5 0.6 0.6 30 100 NS

7 20 50 0.9 3 40 600 1 30 1 5 5 30 300 NS

Notes:
mg/Kg - milligrams per kilogram dry weight.
BRL<0.3 indicates concentration is below laboratory reporting limit for analyte.
Bold indicates concentration exceeds applicable Method S-1 / GW-1.

Method 1 Soil Standards (310 CMR 40.0975(6)); 2/14/2008

Background Levels in Soil Containing Coal Ash or Wood Ash Associated with Fill Material, MADEP Background Levels of Polycyclic Aromatic Hydrocarbons and Metals in Soil, May 2002

Table 3
Metals and PCBs Detected in Soil

Stephen's Field
Plymouth, Massachusetts

(mg/Kg)

Background Levels in "Natural' Soil, MADEP Background Levels of Polycyclic Aromatic Hydrocarbons and Metals in Soil, May 2002

N:\Projects\1153 Plymouth\1153.12.1 Stephens Field\12 corr\Table 3 and Table 4 Stephen's Field Metals in Soil Norfolk Ram Group, LLC



Sample ID Date
Sampled 

Sample 
Depth Below 

Grade A
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ad

TP-11 Fill 1/19/2012 3' 5.1 230
TP-3 Fill 1/19/2012 3' 3.1 16
TP-12 Fill 1/19/2012 0-3' 34 450

TP-16 Fill 1/19/2012 0-3' 8.7 450

TP-13 Fill 1/19/2012 0-3' 20 460

TP-5 Fill 1/19/2012 3' 3.3 8.1
TP-19 Fill 1/24/2012 3' 41 220
B-1 Topsoil 2/14/2012 0-6" 3.79 60
B-1 Fill 2/14/2012 6-16" 4.77 135
B-2 Topsoil 2/14/2012 0-6" NA 79.5
B-2 Fill 2/14/2012 6-28" NA 318

B-4 Topsoil 2/14/2012 0-4" NA 191
B-4 Fill 2/14/2012 4-25" NA 736

B-5 Topsoil 2/14/2012 0-7.5" NA 86.3
B-5 Fill 2/14/2012 7.5-28" NA 81.0
B-7 Topsoil 2/14/2012 0-10" NA 104
B-7 Fill 2/14/2012 10-30" NA 69.8
B-9 Topsoil 2/14/2012 0-8" NA 73.7
B-9 Fill 2/14/2012 8-28" NA 124
B-11 Topsoil 2/14/2012 3-14" NA 17.8
B-11 Fill 2/14/2012 14-28" NA 88.5
B-13 Topsoil 2/14/2012 0-7" NA 379

B-13 Fill 2/14/2012 7-20" NA 222
B-14 Topsoil 2/14/2012 0-6.5" NA 118
B-14 Fill 2/14/2012 6.5-26.5" NA 243
B-15 Topsoil 2/14/2012 0-20" 4.56 25.5
B-15 Fill 2/14/2012 20-36" 4.59 123
B-17 Topsoil 2/14/2012 0-9" NA 183
B-17 Fill 2/14/2012 19-26" NA 202
B-19 Topsoil 2/14/2012 0-14" NA 319

B-19 Fill 2/14/2012 14-17" NA 159
B-20 Topsoil 2/14/2012 0-4" NA 220
B-20 Fill 2/14/2012 4-29" NA 112
B-21 Topsoil 2/14/2012 0-4" NA 70.5
B-21 Fill 2/14/2012 8-24" NA 104
B-22 Topsoil 2/14/2012 0-8" 5.61 99.4
B-22 Fill 2/14/2012 19-33" 9.37 542

Playground Sand 2/14/2012 0-4" 2.95 6.46
B-23 Topsoil 2/14/2012 0-8" NA 65.2
B-23 Fill 2/14/2012 8-36" NA 25.9
B-24 Topsoil 2/14/2012 0-10" NA 153
B-24 Fill 2/14/2012 10-21" NA 1,100

B-25 Topsoil 2/14/2012 0-7" NA 81.5
B-25 Fill 2/14/2012 7-27" NA 278
B-26 Topsoil 2/14/2012 0-6" NA 171
B-26 Fill 2/14/2012 9-23" NA 157
B-27 Topsoil 2/14/2012 0-4" 5.79 45.5
B-27 Fill 2/14/2012 17-24" 18.7 409

B-28 Topsoil 2/14/2012 0-5" NA 70.1
B-28 Fill 2/14/2012 5-31" NA 2.82
B-29 Topsoil 2/14/2012 0-4" NA 29.5
B-29 Fill 2/14/2012 4-30.5" NA 5.77
B-31 Topsoil 2/14/2012 0-8" NA 596

B-31 Fill 2/14/2012 8-19" NA 72.6
B-32 Topsoil 2/14/2012 0-19" NA 12.2
B-32 Fill 2/14/2012 19-33" NA 8.54
B-33 Topsoil 2/14/2012 0-3" 46.1 778

B-33 Fill 2/14/2012 3-13" 2.95 13.0
11.47 155.20
12.97 223.94

S-1 & GW-1 20 300
S-1 & GW-2 20 300
S-1 & GW-3 20 300

Notes:
mg/Kg - milligrams per kilogram dry weight.
BRL<0.3 indicates concentration is below laboratory reporting limit for analyte.
Bold indicates concentration exceeds applicable Method S-1 / GW-1
NS indicates no standard
NA indicates analyte not analyzed

Plymouth, Massachusetts
(mg/Kg)

Method 1 Soil Standards (310 CMR 40.0975(6)); 2/14/2008

Table 4
Arsenic and Lead in Soil

Stephen's Field

Average Concnetrations in Topsoil (Shallow Interval)
Average Concentrations in Fill (Deeper Interval)

Background Levels in Soil Containing Coal Ash or Wood Ash Associated 
with Fill Material, MADEP Background Levels of Polycyclic Aromatic 

Hydrocarbons and Metals in Soil, May 2002
20 600

N:\Projects\1153 Plymouth\1153.12.1 Stephens Field\12 corr\Table 3 and Table 4 Stephen's Field Metals in Soil Norfolk Ram Group, LLC
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Extractable Petroleum Hydrocarbons and Polynuclear Aromatic Hydrocarbons Detected in Groundwater

(ug/L)

Polynuclear Aromatic Hydrocarbons

Sample Identification 
Number

Date 
Sampled 
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MW-1 1/20/2012 BRL<100 120 380 7.2 1.4 4.4 1.3 2 17 15 19 19 22 10 4.6 8.2
MW-2 1/20/2012 BRL<100 290 150 BRL<1.0 BRL<1.0 BRL<1.0 BRL<1.0 BRL<1.0 BRL<0.2 BRL<0.2 BRL<0.2 BRL<0.2 0.1 0.1 BRL<0.1 0.1
MW-3 1/20/2012 BRL<100 BRL<100 BRL<100 BRL<1.0 BRL<1.0 BRL<1.0 BRL<1.0 BRL<1.0 BRL<0.2 BRL<0.2 BRL<0.2 BRL<0.2 0.1 BRL<0.1 BRL<0.1 BRL<0.1
MW-41 2/3/2012 BRL<100 BRL<100 BRL<100 BRL<1.0 BRL<1.0 BRL<1.0 BRL<1.0 BRL<1.0 BRL<0.2 BRL<0.2 BRL<0.2 BRL<0.2 0.2 0.1 BRL<0.1 0.1
MW-51 3/2/2012 BRL<100 BRL<100 BRL<100 BRL<1.0 BRL<1.0 BRL<1.0 BRL<1.0 BRL<1.0 BRL<0.2 BRL<0.2 BRL<0.2 BRL<0.2 BRL<0.1 BRL<0.1 BRL<0.1 BRL<0.1
MW-61 3/2/2012 BRL<110 BRL<110 BRL<110 BRL<1.0 BRL<1.0 BRL<1.0 BRL<1.0 BRL<1.0 BRL<0.2 BRL<0.2 BRL<0.2 BRL<0.2 BRL<0.1 BRL<0.1 BRL<0.1 BRL<0.1
MW-71 3/2/2012 BRL<100 BRL<100 BRL<100 BRL<1.0 BRL<1.0 BRL<1.0 BRL<1.0 BRL<1.0 BRL<0.2 BRL<0.2 BRL<0.2 BRL<0.2 BRL<0.1 BRL<0.1 BRL<0.1 BRL<0.1

MW-81 3/2/2012 BRL<100 BRL<100 BRL<100 BRL<1.0 BRL<1.0 BRL<1.0 BRL<1.0 BRL<1.0 0.9 0.7 1.0 0.8 1.2 0.7 0.2 0.5

GW-1 700 14,000 200 140 10 40 20 30 1 2 1 1 0.2 0.5 0.5 300
GW-2 5,000 NS 50,000 1,000 2,000 NS NS NS NS NS NS NS NS NS NS NS
GW-3 50,000 50,000 5,000 20,000 20,000 10,000 6,000 40 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000
Notes:
ug/L - micrograms per liter.
BDL < 10 Indicates concentration is below reporting limit for analyte.   
NS - no standard available.  
Bold indicates concentration exceeds Method 1 GW-1 Groundwater Standard.  
1 Sample filtered in field with 0.45-micron filter.

 Method 1 Groundwater Standards (310 CMR 40.0974(2)); 12/14/2007

Stephen's Field

Extractable Petroleum Hydrocarbons

Plymouth, Massachusetts

Table 5
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Volatile Petroleum Hydrocarbons and Volatile Organic Compounds in Groundwater

Sample Identification 
Number Date Sampled
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MW-1 1/20/2012 BRL<50 BRL<50 BRL<50 BRL<5 BRL<5 BRL<5 BRL<5 BRL<5 36
MW-2 1/20/2012 64 BRL<50 56 BRL<5 BRL<5 BRL<5 BRL<5 2 BRL<5
MW-3 1/20/2012 BRL<50 BRL<50 BRL<50 BRL<5 BRL<5 BRL<5 BRL<5 BRL<5 BRL<5
MW-6 3/2/2012 BRL<50 BRL<50 BRL<50 BRL<5 BRL<5 BRL<5 BRL<5 BRL<5 BRL<5
MW-8 3/2/2012 BRL<50 BRL<50 BRL<50 BRL<5 BRL<5 BRL<5 BRL<5 BRL<5 BRL<5

GW-1 300 700 200 70 5 1,000 700 10,000 140
GW-2 3,000 5,000 7,000 50,000 2,000 50,000 20,000 9,000 1,000
GW-3 50,000 50,000 50,000 50,000 10,000 40,000 5,000 5,000 20,000
Notes:
ug/L - micrograms per liter
BDL < 10 Indicates concentration is below reporting limit for analyte.    
Bold indicates concentration exceeds Method 1 GW-1 Groundwater Standard.  

MW-8 (3/2/2012) was also sampled for VOCs by EPA Method 8260. Chloromethane was detected at 19 ug/L.  
Monitoring wells installed for purpose of evaluation of other release conditions detected in groundwater samples are attributed to other releases and coal ash which will be discussed with other RTNs.  

Table 6

Sample from MW-2 (1/20/2012) was also analyzed for VOCs by EPA Method 8260.  Low concentrations (<4 ug/L) of several VOCs were detected.  All concentrations were below the most stringent 
Method 1 Standards. 

Stephen's Field

(ug/L)

 Method 1 Groundwater Standards (310 CMR 40.0974(2)); 12/14/2007

Volatile Petroleum Hydrocarbons Volatile Organic Compounds

Plymouth, Massachusetts
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Sample Identification 
Number

Date 
Sampled

B
ar

iu
m

Z
in

c

A
rs

en
ic

L
ea

d

MW-2 1/20/2012 136 352 4 5
MW-8 3/2/2012 37 20 2 5

GW-1 2,000 5,000 10 15
GW-2 NS NS NS NS
GW-3 50,000 900 900 10
Notes:
ug/L - micrograms per liter
Bold indicates concentration exceeds Method 1 GW-1 Groundwater Standard.  
NS indicates no standard available for analyte
Groundater samples were filtered in the field with a 0.45 micron filter. 

Table 7
Dissolved Metals Detected in Groundwater

Stephen's Field 

(ug/L)

 Method 1 Groundwater Standards (310 CMR 40.0974(2)); 12/14/2007

MCP Metals

Plymouth, Massachusetts
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Report Date:

24-Feb-12 14:35
ü Final Report

Re-Issued Report

Revised Report

SPECTRUM ANALYTICAL, INC.
Featuring

HANIBAL TECHNOLOGY

Laboratory Report

Norfolk RAM Group

One Roberts Road

Plymouth, MA  02360

Attn: Jon Kitchen

Project:

Project #:

Stephens Field - Plymouth, MA

1153.12.1

Laboratory ID Client Sample ID Matrix Date Sampled Date Received

SB43999-01 B-1 Topsoil Soil 14-Feb-12 08:25 16-Feb-12 17:00

SB43999-02 B-1 Fill Soil 14-Feb-12 08:35 16-Feb-12 17:00

SB43999-03 B-2 Topsoil Soil 14-Feb-12 08:35 16-Feb-12 17:00

SB43999-04 B-2 Fill Soil 14-Feb-12 08:35 16-Feb-12 17:00

SB43999-05 B-4 Topsoil Soil 14-Feb-12 09:00 16-Feb-12 17:00

SB43999-06 B-4 Fill Soil 14-Feb-12 09:00 16-Feb-12 17:00

SB43999-07 B-5 Topsoil Soil 14-Feb-12 09:15 16-Feb-12 17:00

SB43999-08 B-5 Fill Soil 14-Feb-12 09:15 16-Feb-12 17:00

SB43999-09 B-7 Topsoil Soil 14-Feb-12 09:30 16-Feb-12 17:00

SB43999-10 B-7 Fill Soil 14-Feb-12 09:30 16-Feb-12 17:00

SB43999-11 B-9 Topsoil Soil 14-Feb-12 09:50 16-Feb-12 17:00

SB43999-12 B-9 Fill Soil 14-Feb-12 09:50 16-Feb-12 17:00

SB43999-13 B-11 Fill Soil 14-Feb-12 10:10 16-Feb-12 17:00

SB43999-14 B-11 Topsoil Soil 14-Feb-12 10:10 16-Feb-12 17:00

SB43999-15 B-13 Topsoil Soil 14-Feb-12 10:30 16-Feb-12 17:00

SB43999-16 B-13 Fill Soil 14-Feb-12 10:30 16-Feb-12 17:00

SB43999-17 B-14 Topsoil Soil 14-Feb-12 10:45 16-Feb-12 17:00

SB43999-18 B-14 Fill Soil 14-Feb-12 10:45 16-Feb-12 17:00

SB43999-19 B-15 Topsoil Soil 14-Feb-12 10:55 16-Feb-12 17:00

SB43999-20 B-15 Fill Soil 14-Feb-12 10:55 16-Feb-12 17:00

SB43999-21 B-17 Topsoil Soil 14-Feb-12 11:10 16-Feb-12 17:00

SB43999-22 B-17 Fill Soil 14-Feb-12 11:10 16-Feb-12 17:00

SB43999-23 B-19 Topsoil Soil 14-Feb-12 11:30 16-Feb-12 17:00

SB43999-24 B-19 Fill Soil 14-Feb-12 11:30 16-Feb-12 17:00

SB43999-25 B-20 Topsoil Soil 14-Feb-12 11:40 16-Feb-12 17:00

SB43999-26 B-20 Fill Soil 14-Feb-12 11:40 16-Feb-12 17:00

SB43999-27 B-21 Topsoil Soil 14-Feb-12 11:50 16-Feb-12 17:00

SB43999-28 B-21 Fill Soil 14-Feb-12 11:50 16-Feb-12 17:00

SB43999-29 B-22 Topsoil Soil 14-Feb-12 12:00 16-Feb-12 17:00

SB43999-30 B-22 Fill Soil 14-Feb-12 12:00 16-Feb-12 17:00

SB43999-31 Playground Sand Soil 14-Feb-12 12:05 16-Feb-12 17:00

SB43999-32 B-23 Topsoil Soil 14-Feb-12 12:40 16-Feb-12 17:00

SB43999-33 B-23 Fill Soil 14-Feb-12 12:40 16-Feb-12 17:00

SB43999-34 B-24 Topsoil Soil 14-Feb-12 12:50 16-Feb-12 17:00

SB43999-35 B-24 Fill Soil 14-Feb-12 12:50 16-Feb-12 17:00

SB43999-36 B-25 Topsoil Soil 14-Feb-12 13:00 16-Feb-12 17:00

SB43999-37 B-25 Fill Soil 14-Feb-12 13:00 16-Feb-12 17:00

Headquarters: 11 Almgren Drive & 830 Silver Street • Agawam, MA 01001 • 1-800-789-9115 • 413-789-9018 • Fax 413-789-4076

www.spectrum-analytical.com Page 1 of 62



SB43999-38 B-26 Topsoil Soil 14-Feb-12 13:10 16-Feb-12 17:00

SB43999-39 B-26 Fill Soil 14-Feb-12 13:10 16-Feb-12 17:00

SB43999-40 B-27 Topsoil Soil 14-Feb-12 13:20 16-Feb-12 17:00

SB43999-41 B-27 Fill Soil 14-Feb-12 13:20 16-Feb-12 17:00

SB43999-42 B-28 Topsoil Soil 14-Feb-12 13:30 16-Feb-12 17:00

SB43999-43 B-28 Fill Soil 14-Feb-12 13:30 16-Feb-12 17:00

SB43999-44 B-29 Topsoil Soil 14-Feb-12 13:40 16-Feb-12 17:00

SB43999-45 B-29 Fill Soil 14-Feb-12 13:40 16-Feb-12 17:00

SB43999-46 B-31 Topsoil Soil 14-Feb-12 14:00 16-Feb-12 17:00

SB43999-47 B-31 Fill Soil 14-Feb-12 14:00 16-Feb-12 17:00

SB43999-48 B-32 Topsoil Soil 14-Feb-12 14:10 16-Feb-12 17:00

SB43999-49 B-32 Fill Soil 14-Feb-12 14:10 16-Feb-12 17:00

SB43999-50 B-33 Topsoil Soil 14-Feb-12 14:20 16-Feb-12 17:00

SB43999-51 B-33 Fill Soil 14-Feb-12 14:20 16-Feb-12 17:00

I attest that the information contained within the report has been reviewed for accuracy and checked against the quality control 

requirements for each method.  These results relate only to the sample(s) as received.  

All applicable NELAC requirements have been met.

Massachusetts # M-MA138/MA1110

Connecticut # PH-0777

Florida # E87600/E87936

Maine # MA138

New Hampshire # 2538

New Jersey # MA011/MA012

New York # 11393/11840

Pennsylvania # 68-04426/68-02924

Rhode Island # 98 

USDA # S-51435

Authorized by:

Nicole Leja

Laboratory Director

Spectrum Analytical holds certification in the State of Massachusetts for the analytes as indicated with an X in the "Cert." column 

within this report.  Please note that the State of Massachusetts does not offer certification for all analytes.

Please note that this report contains 62 pages of analytical data plus Chain of Custody document(s).  When the Laboratory Report is 

indicated as revised, this report supersedes any previously dated reports for the laboratory ID(s) referenced above.  Where this report 

identifies subcontracted analyses, copies of the subcontractor's test report are available upon request.  This report may not be 

reproduced, except in full, without written approval from Spectrum Analytical, Inc.

Spectrum Analytical, Inc. is a NELAC accredited laboratory organization and meets NELAC testing standards. Use of the NELAC logo however does 

not insure that Spectrum is currently accredited for the specific method or analyte indicated. Please refer to our "Quality" web page at 

www.spectrum-analytical.com for a full listing of our current certifications and fields of accreditation. States in which Spectrum Analytical, Inc. 

holds NELAC certification are New York, New Hampshire, New Jersey and Florida. All analytical work for Volatile Organic and Air analysis are 

transferred to and conducted at our 830 Silver Street location (NY-11840, FL-E87936 and NJ-MA012).

 This laboratory report is not valid without an authorized signature on the cover page .
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MassDEP Analytical Protocol Certification Form

Laboratory Name: Spectrum Analytical, Inc. Project #: 1153.12.1

Project Location: Stephens Field - Plymouth, MA RTN:

This form provides certifications for the following data set: SB43999-01 through SB43999-51

Matrices: Soil

CAM Protocol

8260 VOC

CAM II A

7470/7471 Hg

CAM III B

MassDEP VPH

CAM IV A

8081 Pesticides

CAM V B

7196 Hex Cr

CAM VI B

MassDEP APH

CAM IX A

8270 SVOC

CAM II B

7010 Metals

CAM III C

MassDEP EPH

CAM IV B

8151 Herbicides

CAM V C

8330 Explosives

CAM VIII A

TO-15 VOC

CAM IX B

6010 Metals

CAM III A

6020 Metals

CAM III D

8082 PCB

CAM V A

9014 Total

Cyanide/PAC

CAM VI A

6860 Perchlorate

CAM VIII B

ü

ü

Affirmative responses to questions A through F are required for "Presumptive Certainty" status

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?

Were the analytical method(s) and all associated QC requirements specified in the selected CAM 

protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected CAM 

protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, "Quality 

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

a. VPH, EPH, and APH Methods only: Was each method conducted without significant modification(s)?

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified and 

evaluated in a laboratory narrative (including all "No" responses to questions A through E)?

Responses to questions G, H and I below are required for "Presumptive Certainty" status

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocol(s)?

Data User Note: Data that achieve "Presumptive Certainty" status may not necessarily meet the data usability and representativeness 

requirements described in 310 CMR 40. 1056 (2)(k) and WSC-07-350.

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

All negative responses are addressed in a case narrative on the cover page of this report.

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.

Nicole Leja

Laboratory Director

Date: 2/24/2012

A

B

C

D

E

F

G

H

I

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

ü

ü

ü

ü

ü

ü

ü

ü

Yes No

9012 Total

Cyanide/PAC

CAM VI A

 This laboratory report is not valid without an authorized signature on the cover page .
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CASE NARRATIVE:

The samples were received 2.1 degrees Celsius, please refer to the Chain of Custody for details specific to temperature upon receipt.  

An infrared thermometer with a tolerance of +/- 1.0 degrees Celsius was used immediately upon receipt of the samples.

If a Matrix Spike (MS), Matrix Spike Duplicate (MSD) or Duplicate (DUP) was not requested on the Chain of Custody, method 

criteria may have been fulfilled with a source sample not of this Sample Delivery Group.

MADEP has published a list of analytical methods (CAM) which provides a series of recommended protocols for the acquisition, 

analysis and reporting of analytical data in support of MCP decisions.  "Presumptive Certainty" can be established only for those 

methods published by the MADEP in the MCP CAM.  The compounds and/or elements reported were specifically requested by the 

client on the Chain of Custody and in some cases may not include the full analyte list as defined in the method.  Regulatory limits may 

not be achieved if specific method and/or technique was not requested on the Chain of Custody.

According to WSC-CAM 5/2009 Rev.1, Table 11 A-1, recovery for some VOC analytes have been deemed potentially difficult. 

Although they may still be within the recommended recovery range, a range has been set based on historical control limits.

Some target analytes which are not listed as exceptions in the Summary of CAM Reporting Limits may exceed the recommended RL 

based on sample initial volume or weight provided, % moisture content, or responsiveness of a particular analyte to purge and trap 

instrumentation.

See below for any non-conformances and issues relating to quality control samples and/or sample analysis/matrix.

SW846 8270D

Samples:

S202016-CCV1

Analyte percent difference is outside individual acceptance criteria (20), but within overall method allowances.

2-Methylnaphthalene (39.7%)

Acenaphthene (21.2%)

Acenaphthylene (26.3%)

This affected the following samples:

B-15 Fill

B-22 Fill

B-22 Topsoil

B-4 Fill

B-4 Topsoil

S202023-CCV1

Analyte percent difference is outside individual acceptance criteria (20), but within overall method allowances.

Phenanthrene (62.3%)

This affected the following samples:

1203808-BS1

1203808-MS1

1203808-MSD1

 This laboratory report is not valid without an authorized signature on the cover page .
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B-1 Topsoil

Sample Identification
Matrix

14-Feb-12 08:25

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 1.713.797440-38-2 Arsenic 1 1203734ARF0.274

" ""mg/kg dry 1.7160.07439-92-1 Lead 1 ""0.203

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%82.3% Solids 1 1203719DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 5 of 6224-Feb-12 14:35



B-1 Fill

Sample Identification
Matrix

14-Feb-12 08:35

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-02

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 1.724.777440-38-2 Arsenic 1 1203734ARF0.277

" ""mg/kg dry 1.721357439-92-1 Lead 1 ""0.204

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%78.5% Solids 1 1203719DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 6 of 6224-Feb-12 14:35



B-2 Topsoil

Sample Identification
Matrix

14-Feb-12 08:35

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-03

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 2.0479.57439-92-1 Lead 1 1203734ARF0.242

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%68.3% Solids 1 1203719DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 7 of 6224-Feb-12 14:35



B-2 Fill

Sample Identification
Matrix

14-Feb-12 08:35

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-04

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 1.883187439-92-1 Lead 1 1203734ARF0.223

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%79.4% Solids 1 1203719DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 8 of 6224-Feb-12 14:35



B-4 Topsoil

Sample Identification
Matrix

14-Feb-12 09:00

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-05

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Semivolatile Organic Compounds by GCMS

PAHs

Prepared by method SW846 3545A

SW846 8270D 23-Feb-1221-Feb-12µg/kg dry 252< 25283-32-9 Acenaphthene 1 1203808DS28.5

" ""µg/kg dry 252< 252208-96-8 Acenaphthylene 1 ""28.9

" ""µg/kg dry 252< 252120-12-7 Anthracene 1 ""29.7

" ""µg/kg dry 25233256-55-3 Benzo (a) anthracene 1 ""29.4

" ""µg/kg dry 25240750-32-8 Benzo (a) pyrene 1 ""33.4

" ""µg/kg dry 252362205-99-2 Benzo (b) fluoranthene 1 ""30.5

" ""µg/kg dry 252< 252191-24-2 Benzo (g,h,i) perylene 1 ""38.7

" ""µg/kg dry 252451207-08-9 Benzo (k) fluoranthene 1 ""44.7

" ""µg/kg dry 252359218-01-9 Chrysene 1 ""30.1

" ""µg/kg dry 252< 25253-70-3 Dibenzo (a,h) anthracene 1 ""34.9

" ""µg/kg dry 252598206-44-0 Fluoranthene 1 ""46.2

" ""µg/kg dry 252< 25286-73-7 Fluorene 1 ""32.1

" ""µg/kg dry 252< 252193-39-5 Indeno (1,2,3-cd) pyrene 1 ""46.7

" ""µg/kg dry 252< 25290-12-0 1-Methylnaphthalene 1 ""37.0

" ""µg/kg dry 252< 25291-57-6 2-Methylnaphthalene 1 ""29.8

" ""µg/kg dry 252< 25291-20-3 Naphthalene 1 ""25.6

" ""µg/kg dry 25225685-01-8 Phenanthrene 1 ""28.5

" ""µg/kg dry 252551129-00-0 Pyrene 1 ""50.8

Surrogate recoveries:

30-130 % " " ""2-Fluorobiphenyl 54 "321-60-8

30-130 % " " ""Terphenyl-dl4 40 "1718-51-0

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 2.101917439-92-1 Lead 1 1203734ARF0.249

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%65.2% Solids 1 1203719DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 9 of 6224-Feb-12 14:35



B-4 Fill

Sample Identification
Matrix

14-Feb-12 09:00

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-06

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Semivolatile Organic Compounds by GCMS

PAHs

Prepared by method SW846 3545A

SW846 8270D 23-Feb-1221-Feb-12µg/kg dry 217< 21783-32-9 Acenaphthene 1 1203808DS24.5

" ""µg/kg dry 217< 217208-96-8 Acenaphthylene 1 ""24.9

" ""µg/kg dry 217< 217120-12-7 Anthracene 1 ""25.5

" ""µg/kg dry 217< 21756-55-3 Benzo (a) anthracene 1 ""25.3

" ""µg/kg dry 217< 21750-32-8 Benzo (a) pyrene 1 ""28.7

" ""µg/kg dry 217< 217205-99-2 Benzo (b) fluoranthene 1 ""26.2

" ""µg/kg dry 217< 217191-24-2 Benzo (g,h,i) perylene 1 ""33.3

" ""µg/kg dry 217< 217207-08-9 Benzo (k) fluoranthene 1 ""38.4

" ""µg/kg dry 217< 217218-01-9 Chrysene 1 ""25.9

" ""µg/kg dry 217< 21753-70-3 Dibenzo (a,h) anthracene 1 ""30.0

" ""µg/kg dry 217< 217206-44-0 Fluoranthene 1 ""39.7

" ""µg/kg dry 217< 21786-73-7 Fluorene 1 ""27.6

" ""µg/kg dry 217< 217193-39-5 Indeno (1,2,3-cd) pyrene 1 ""40.1

" ""µg/kg dry 217< 21790-12-0 1-Methylnaphthalene 1 ""31.8

" ""µg/kg dry 217< 21791-57-6 2-Methylnaphthalene 1 ""25.7

" ""µg/kg dry 217< 21791-20-3 Naphthalene 1 ""22.0

" ""µg/kg dry 217< 21785-01-8 Phenanthrene 1 ""24.5

" ""µg/kg dry 217< 217129-00-0 Pyrene 1 ""43.7

Surrogate recoveries:

30-130 % " " ""2-Fluorobiphenyl 57 "321-60-8

30-130 % " " ""Terphenyl-dl4 49 "1718-51-0

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 1.867367439-92-1 Lead 1 1203734ARF0.220

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%75.9% Solids 1 1203719DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 10 of 6224-Feb-12 14:35



B-5 Topsoil

Sample Identification
Matrix

14-Feb-12 09:15

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-07

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 1.6586.37439-92-1 Lead 1 1203734ARF0.196

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%77.0% Solids 1 1203719DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 11 of 6224-Feb-12 14:35



B-5 Fill

Sample Identification
Matrix

14-Feb-12 09:15

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-08

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 1.8281.07439-92-1 Lead 1 1203734ARF0.216

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%75.0% Solids 1 1203719DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 12 of 6224-Feb-12 14:35



B-7 Topsoil

Sample Identification
Matrix

14-Feb-12 09:30

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-09

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 1.711047439-92-1 Lead 1 1203734ARF0.202

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%84.6% Solids 1 1203719DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 13 of 6224-Feb-12 14:35



B-7 Fill

Sample Identification
Matrix

14-Feb-12 09:30

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-10

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 1.5369.87439-92-1 Lead 1 1203734ARF0.181

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%87.2% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 14 of 6224-Feb-12 14:35



B-9 Topsoil

Sample Identification
Matrix

14-Feb-12 09:50

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-11

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 1.5173.77439-92-1 Lead 1 1203734ARF0.179

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%86.9% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 15 of 6224-Feb-12 14:35



B-9 Fill

Sample Identification
Matrix

14-Feb-12 09:50

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-12

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 1.621247439-92-1 Lead 1 1203734ARF0.192

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%83.1% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 16 of 6224-Feb-12 14:35



B-11 Fill

Sample Identification
Matrix

14-Feb-12 10:10

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-13

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 1.8588.57439-92-1 Lead 1 1203734ARF0.219

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%72.9% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 17 of 6224-Feb-12 14:35



B-11 Topsoil

Sample Identification
Matrix

14-Feb-12 10:10

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-14

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 1.4617.87439-92-1 Lead 1 1203734ARF0.173

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%89.9% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 18 of 6224-Feb-12 14:35



B-13 Topsoil

Sample Identification
Matrix

14-Feb-12 10:30

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-15

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 1.693797439-92-1 Lead 1 1203734ARF0.200

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%75.4% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 19 of 6224-Feb-12 14:35



B-13 Fill

Sample Identification
Matrix

14-Feb-12 10:30

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-16

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 1.752227439-92-1 Lead 1 1203734ARF0.207

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%79.5% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 20 of 6224-Feb-12 14:35



B-14 Topsoil

Sample Identification
Matrix

14-Feb-12 10:45

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-17

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 1.911187439-92-1 Lead 1 1203734ARF0.226

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%72.2% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 21 of 6224-Feb-12 14:35



B-14 Fill

Sample Identification
Matrix

14-Feb-12 10:45

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-18

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 1.722437439-92-1 Lead 1 1203734ARF0.204

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%78.4% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 22 of 6224-Feb-12 14:35



B-15 Topsoil

Sample Identification
Matrix

14-Feb-12 10:55

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-19

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Semivolatile Organic Compounds by GCMS

PAHs

Prepared by method SW846 3545A

SW846 8270D 24-Feb-1221-Feb-12µg/kg dry 202< 20283-32-9 Acenaphthene 1 1203808DS22.7

" ""µg/kg dry 202< 202208-96-8 Acenaphthylene 1 ""23.1

" ""µg/kg dry 202< 202120-12-7 Anthracene 1 ""23.7

" ""µg/kg dry 20230356-55-3 Benzo (a) anthracene 1 ""23.5

" ""µg/kg dry 20232750-32-8 Benzo (a) pyrene 1 ""26.6

" ""µg/kg dry 202278205-99-2 Benzo (b) fluoranthene 1 ""24.3

" ""µg/kg dry 202< 202191-24-2 Benzo (g,h,i) perylene 1 ""30.9

" ""µg/kg dry 202297207-08-9 Benzo (k) fluoranthene 1 ""35.7

" ""µg/kg dry 202322218-01-9 Chrysene 1 ""24.1

" ""µg/kg dry 202< 20253-70-3 Dibenzo (a,h) anthracene 1 ""27.9

" ""µg/kg dry 202511206-44-0 Fluoranthene 1 ""36.9

" ""µg/kg dry 202< 20286-73-7 Fluorene 1 ""25.7

" ""µg/kg dry 202204193-39-5 Indeno (1,2,3-cd) pyrene 1 ""37.3

" ""µg/kg dry 202< 20290-12-0 1-Methylnaphthalene 1 ""29.6

" ""µg/kg dry 202< 20291-57-6 2-Methylnaphthalene 1 ""23.8

" ""µg/kg dry 202< 20291-20-3 Naphthalene 1 ""20.4

" ""µg/kg dry 202< 20285-01-8 Phenanthrene 1 ""22.7

" ""µg/kg dry 202431129-00-0 Pyrene 1 ""40.6

Surrogate recoveries:

30-130 % " " ""2-Fluorobiphenyl 54 "321-60-8

30-130 % " " ""Terphenyl-dl4 45 "1718-51-0

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 1.704.567440-38-2 Arsenic 1 1203734ARF0.273

" ""mg/kg dry 1.7025.57439-92-1 Lead 1 ""0.202

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%80.5% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 23 of 6224-Feb-12 14:35



B-15 Fill

Sample Identification
Matrix

14-Feb-12 10:55

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-20

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Semivolatile Organic Compounds by GCMS

PAHs

Prepared by method SW846 3545A

SW846 8270D 23-Feb-1221-Feb-12µg/kg dry 212< 21283-32-9 Acenaphthene 1 1203808DS23.9

" ""µg/kg dry 212< 212208-96-8 Acenaphthylene 1 ""24.2

" ""µg/kg dry 212< 212120-12-7 Anthracene 1 ""24.9

" ""µg/kg dry 21244556-55-3 Benzo (a) anthracene 1 ""24.6

" ""µg/kg dry 21236750-32-8 Benzo (a) pyrene 1 ""28.0

" ""µg/kg dry 212332205-99-2 Benzo (b) fluoranthene 1 ""25.5

" ""µg/kg dry 212< 212191-24-2 Benzo (g,h,i) perylene 1 ""32.5

" ""µg/kg dry 212345207-08-9 Benzo (k) fluoranthene 1 ""37.5

" ""µg/kg dry 212383218-01-9 Chrysene 1 ""25.3

" ""µg/kg dry 212< 21253-70-3 Dibenzo (a,h) anthracene 1 ""29.2

" ""µg/kg dry 212795206-44-0 Fluoranthene 1 ""38.7

" ""µg/kg dry 212< 21286-73-7 Fluorene 1 ""26.9

" ""µg/kg dry 212224193-39-5 Indeno (1,2,3-cd) pyrene 1 ""39.1

" ""µg/kg dry 212< 21290-12-0 1-Methylnaphthalene 1 ""31.0

" ""µg/kg dry 212< 21291-57-6 2-Methylnaphthalene 1 ""25.0

" ""µg/kg dry 212< 21291-20-3 Naphthalene 1 ""21.4

" ""µg/kg dry 21247085-01-8 Phenanthrene 1 ""23.9

" ""µg/kg dry 212721129-00-0 Pyrene 1 ""42.6

Surrogate recoveries:

30-130 % " " ""2-Fluorobiphenyl 66 "321-60-8

30-130 % " " ""Terphenyl-dl4 57 "1718-51-0

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 18-Feb-1217-Feb-12mg/kg dry 1.864.597440-38-2 Arsenic 1 1203734ARF0.299

" ""mg/kg dry 1.861237439-92-1 Lead 1 ""0.221

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%77.2% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 24 of 6224-Feb-12 14:35



B-17 Topsoil

Sample Identification
Matrix

14-Feb-12 11:10

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-21

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 21-Feb-1217-Feb-12mg/kg dry 2.231837439-92-1 Lead 1 1203735ARF0.264

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%66.2% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 25 of 6224-Feb-12 14:35



B-17 Fill

Sample Identification
Matrix

14-Feb-12 11:10

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-22

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 21-Feb-1217-Feb-12mg/kg dry 1.812027439-92-1 Lead 1 1203735ARF0.215

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%75.7% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 26 of 6224-Feb-12 14:35



B-19 Topsoil

Sample Identification
Matrix

14-Feb-12 11:30

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-23

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 21-Feb-1217-Feb-12mg/kg dry 1.453197439-92-1 Lead 1 1203735ARF0.172

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%91.4% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 27 of 6224-Feb-12 14:35



B-19 Fill

Sample Identification
Matrix

14-Feb-12 11:30

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-24

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 21-Feb-1217-Feb-12mg/kg dry 1.521597439-92-1 Lead 1 1203735ARF0.180

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%86.0% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 28 of 6224-Feb-12 14:35



B-20 Topsoil

Sample Identification
Matrix

14-Feb-12 11:40

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-25

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 21-Feb-1217-Feb-12mg/kg dry 1.812207439-92-1 Lead 1 1203735ARF0.215

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%74.1% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 29 of 6224-Feb-12 14:35



B-20 Fill

Sample Identification
Matrix

14-Feb-12 11:40

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-26

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 21-Feb-1217-Feb-12mg/kg dry 1.871127439-92-1 Lead 1 1203735ARF0.222

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%76.2% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 30 of 6224-Feb-12 14:35



B-21 Topsoil

Sample Identification
Matrix

14-Feb-12 11:50

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-27

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 21-Feb-1217-Feb-12mg/kg dry 1.7270.57439-92-1 Lead 1 1203735ARF0.204

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%79.0% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 31 of 6224-Feb-12 14:35



B-21 Fill

Sample Identification
Matrix

14-Feb-12 11:50

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-28

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 21-Feb-1217-Feb-12mg/kg dry 1.991047439-92-1 Lead 1 1203735ARF0.236

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%70.2% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 32 of 6224-Feb-12 14:35



B-22 Topsoil

Sample Identification
Matrix

14-Feb-12 12:00

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-29

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Semivolatile Organic Compounds by GCMS

PAHs

Prepared by method SW846 3545A

SW846 8270D 23-Feb-1221-Feb-12µg/kg dry 208< 20883-32-9 Acenaphthene 1 1203808DS23.4

" ""µg/kg dry 208< 208208-96-8 Acenaphthylene 1 ""23.8

" ""µg/kg dry 208< 208120-12-7 Anthracene 1 ""24.5

" ""µg/kg dry 20840756-55-3 Benzo (a) anthracene 1 ""24.2

" ""µg/kg dry 20841050-32-8 Benzo (a) pyrene 1 ""27.5

" ""µg/kg dry 208333205-99-2 Benzo (b) fluoranthene 1 ""25.1

" ""µg/kg dry 208< 208191-24-2 Benzo (g,h,i) perylene 1 ""31.9

" ""µg/kg dry 208379207-08-9 Benzo (k) fluoranthene 1 ""36.8

" ""µg/kg dry 208268218-01-9 Chrysene 1 ""24.8

" ""µg/kg dry 208< 20853-70-3 Dibenzo (a,h) anthracene 1 ""28.7

" ""µg/kg dry 208528206-44-0 Fluoranthene 1 ""38.1

" ""µg/kg dry 208< 20886-73-7 Fluorene 1 ""26.5

" ""µg/kg dry 208< 208193-39-5 Indeno (1,2,3-cd) pyrene 1 ""38.5

" ""µg/kg dry 208< 20890-12-0 1-Methylnaphthalene 1 ""30.5

" ""µg/kg dry 208< 20891-57-6 2-Methylnaphthalene 1 ""24.6

" ""µg/kg dry 208< 20891-20-3 Naphthalene 1 ""21.1

" ""µg/kg dry 20829285-01-8 Phenanthrene 1 ""23.4

" ""µg/kg dry 208512129-00-0 Pyrene 1 ""41.9

Surrogate recoveries:

30-130 % " " ""2-Fluorobiphenyl 64 "321-60-8

30-130 % " " ""Terphenyl-dl4 63 "1718-51-0

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.595.617440-38-2 Arsenic 1 1203735EDT0.256

" 21-Feb-12"mg/kg dry 1.5999.47439-92-1 Lead 1 ""0.189

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%79.1% Solids 1 1203722DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 33 of 6224-Feb-12 14:35



B-22 Fill

Sample Identification
Matrix

14-Feb-12 12:00

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-30

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Semivolatile Organic Compounds by GCMS

PAHs

Prepared by method SW846 3545A

SW846 8270D 23-Feb-1221-Feb-12µg/kg dry 234< 23483-32-9 Acenaphthene 1 1203808DS26.4

" ""µg/kg dry 234< 234208-96-8 Acenaphthylene 1 ""26.8

" ""µg/kg dry 234323120-12-7 Anthracene 1 ""27.5

" ""µg/kg dry 2341,95056-55-3 Benzo (a) anthracene 1 ""27.2

" ""µg/kg dry 2341,21050-32-8 Benzo (a) pyrene 1 ""30.9

" ""µg/kg dry 2341,500205-99-2 Benzo (b) fluoranthene 1 ""28.2

" ""µg/kg dry 234537191-24-2 Benzo (g,h,i) perylene 1 ""35.9

" ""µg/kg dry 2341,330207-08-9 Benzo (k) fluoranthene 1 ""41.4

" ""µg/kg dry 2341,670218-01-9 Chrysene 1 ""27.9

" ""µg/kg dry 234< 23453-70-3 Dibenzo (a,h) anthracene 1 ""32.3

" ""µg/kg dry 2344,690206-44-0 Fluoranthene 1 ""42.8

" ""µg/kg dry 234< 23486-73-7 Fluorene 1 ""29.8

" ""µg/kg dry 234661193-39-5 Indeno (1,2,3-cd) pyrene 1 ""43.3

" ""µg/kg dry 234< 23490-12-0 1-Methylnaphthalene 1 ""34.3

" ""µg/kg dry 234< 23491-57-6 2-Methylnaphthalene 1 ""27.7

" ""µg/kg dry 234< 23491-20-3 Naphthalene 1 ""23.7

" ""µg/kg dry 2343,79085-01-8 Phenanthrene 1 ""26.4

" ""µg/kg dry 2344,090129-00-0 Pyrene 1 ""47.1

Surrogate recoveries:

30-130 % " " ""2-Fluorobiphenyl 65 "321-60-8

30-130 % " " ""Terphenyl-dl4 48 "1718-51-0

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 2.019.377440-38-2 Arsenic 1 1203735EDT0.324

" 22-Feb-12"mg/kg dry 2.015427439-92-1 Lead 1 ""0.239

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%69.8% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 34 of 6224-Feb-12 14:35



Playground Sand

Sample Identification
Matrix

14-Feb-12 12:05

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-31

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.332.957440-38-2 Arsenic 1 1203735EDT0.214

" 22-Feb-12"mg/kg dry 1.336.467439-92-1 Lead 1 ""0.158

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%94.3% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 35 of 6224-Feb-12 14:35



B-23 Topsoil

Sample Identification
Matrix

14-Feb-12 12:40

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-32

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.7165.27439-92-1 Lead 1 1203735ARF0.202

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%84.6% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 36 of 6224-Feb-12 14:35



B-23 Fill

Sample Identification
Matrix

14-Feb-12 12:40

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-33

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.5825.97439-92-1 Lead 1 1203735ARF0.187

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%84.3% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 37 of 6224-Feb-12 14:35



B-24 Topsoil

Sample Identification
Matrix

14-Feb-12 12:50

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-34

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.801537439-92-1 Lead 1 1203735ARF0.214

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%74.1% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 38 of 6224-Feb-12 14:35



B-24 Fill

Sample Identification
Matrix

14-Feb-12 12:50

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-35

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.771,1007439-92-1 Lead 1 1203735ARF0.210

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%71.0% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 39 of 6224-Feb-12 14:35



B-25 Topsoil

Sample Identification
Matrix

14-Feb-12 13:00

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-36

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.8981.57439-92-1 Lead 1 1203735ARF0.224

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%76.6% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 40 of 6224-Feb-12 14:35



B-25 Fill

Sample Identification
Matrix

14-Feb-12 13:00

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-37

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.562787439-92-1 Lead 1 1203735ARF0.186

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%81.5% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 41 of 6224-Feb-12 14:35



B-26 Topsoil

Sample Identification
Matrix

14-Feb-12 13:10

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-38

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.941717439-92-1 Lead 1 1203735ARF0.230

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%68.8% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 42 of 6224-Feb-12 14:35



B-26 Fill

Sample Identification
Matrix

14-Feb-12 13:10

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-39

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.681577439-92-1 Lead 1 1203735ARF0.199

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%78.9% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 43 of 6224-Feb-12 14:35



B-27 Topsoil

Sample Identification
Matrix

14-Feb-12 13:20

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-40

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.985.797440-38-2 Arsenic 1 1203735EDT0.317

" 22-Feb-12"mg/kg dry 1.9845.57439-92-1 Lead 1 ""0.234

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%69.1% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 44 of 6224-Feb-12 14:35



B-27 Fill

Sample Identification
Matrix

14-Feb-12 13:20

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-41

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.8318.77440-38-2 Arsenic 1 1203736EDT0.294

" 22-Feb-12"mg/kg dry 1.834097439-92-1 Lead 1 ""0.217

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%72.6% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 45 of 6224-Feb-12 14:35



B-28 Topsoil

Sample Identification
Matrix

14-Feb-12 13:30

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-42

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.6370.17439-92-1 Lead 1 1203736ARF0.193

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%91.7% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 46 of 6224-Feb-12 14:35



B-28 Fill

Sample Identification
Matrix

14-Feb-12 13:30

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-43

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.392.827439-92-1 Lead 1 1203736ARF0.165

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%93.2% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 47 of 6224-Feb-12 14:35



B-29 Topsoil

Sample Identification
Matrix

14-Feb-12 13:40

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-44

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.7629.57439-92-1 Lead 1 1203736ARF0.209

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%81.0% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 48 of 6224-Feb-12 14:35



B-29 Fill

Sample Identification
Matrix

14-Feb-12 13:40

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-45

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.625.777439-92-1 Lead 1 1203736ARF0.193

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%87.0% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 49 of 6224-Feb-12 14:35



B-31 Topsoil

Sample Identification
Matrix

14-Feb-12 14:00

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-46

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.455967439-92-1 Lead 1 1203736ARF0.173

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%91.4% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 50 of 6224-Feb-12 14:35



B-31 Fill

Sample Identification
Matrix

14-Feb-12 14:00

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-47

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.5772.67439-92-1 Lead 1 1203736ARF0.186

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%84.0% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 51 of 6224-Feb-12 14:35



B-32 Topsoil

Sample Identification
Matrix

14-Feb-12 14:10

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-48

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.4812.27439-92-1 Lead 1 1203736ARF0.176

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%91.3% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 52 of 6224-Feb-12 14:35



B-32 Fill

Sample Identification
Matrix

14-Feb-12 14:10

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-49

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.498.547439-92-1 Lead 1 1203736ARF0.176

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%90.9% Solids 1 1203723DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 53 of 6224-Feb-12 14:35



B-33 Topsoil

Sample Identification
Matrix

14-Feb-12 14:20

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-50

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 2.0446.17440-38-2 Arsenic 1 1203736EDT0.327

" 22-Feb-12"mg/kg dry 2.047787439-92-1 Lead 1 ""0.241

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%67.6% Solids 1 1203724DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 54 of 6224-Feb-12 14:35



B-33 Fill

Sample Identification
Matrix

14-Feb-12 14:20

Collection Date/Time Received

16-Feb-12

Client Project #

1153.12.1 Soil
SB43999-51

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. AnalystMDL

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 22-Feb-1217-Feb-12mg/kg dry 1.892.957440-38-2 Arsenic 1 1203736EDT0.304

" 22-Feb-12"mg/kg dry 1.8913.07439-92-1 Lead 1 ""0.224

General Chemistry Parameters

SM2540 G Mod. 17-Feb-1217-Feb-12%78.3% Solids 1 1203724DT

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 55 of 6224-Feb-12 14:35



Semivolatile Organic Compounds by GCMS - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1203808 - SW846 3545A

Blank (1203808-BLK1) Prepared: 21-Feb-12   Analyzed: 24-Feb-12

µg/kg wet< 165Acenaphthene 165

µg/kg wet< 165Acenaphthylene 165

µg/kg wet< 165Anthracene 165

µg/kg wet< 165Benzo (a) anthracene 165

µg/kg wet< 165Benzo (a) pyrene 165

µg/kg wet< 165Benzo (b) fluoranthene 165

µg/kg wet< 165Benzo (g,h,i) perylene 165

µg/kg wet< 165Benzo (k) fluoranthene 165

µg/kg wet< 165Chrysene 165

µg/kg wet< 165Dibenzo (a,h) anthracene 165

µg/kg wet< 165Fluoranthene 165

µg/kg wet< 165Fluorene 165

µg/kg wet< 165Indeno (1,2,3-cd) pyrene 165

µg/kg wet< 1651-Methylnaphthalene 165

µg/kg wet< 1652-Methylnaphthalene 165

µg/kg wet< 165Naphthalene 165

µg/kg wet< 165Phenanthrene 165

µg/kg wet< 165Pyrene 165

1670 30-130Surrogate: 2-Fluorobiphenyl 1120 µg/kg wet 67

1670 30-130Surrogate: Terphenyl-dl4 1180 µg/kg wet 70

LCS (1203808-BS1) Prepared: 21-Feb-12   Analyzed: 23-Feb-12

1670 40-140µg/kg wet1090 66Acenaphthene 165

1670 40-140µg/kg wet1050 63Acenaphthylene 165

1670 40-140µg/kg wet1560 93Anthracene 165

1670 40-140µg/kg wet1080 65Benzo (a) anthracene 165

1670 40-140µg/kg wet1060 63Benzo (a) pyrene 165

1670 40-140µg/kg wet1070 64Benzo (b) fluoranthene 165

1670 40-140µg/kg wet1010 61Benzo (g,h,i) perylene 165

1670 40-140µg/kg wet1010 61Benzo (k) fluoranthene 165

1670 40-140µg/kg wet984 59Chrysene 165

1670 40-140µg/kg wet1040 62Dibenzo (a,h) anthracene 165

1670 40-140µg/kg wet1450 87Fluoranthene 165

1670 40-140µg/kg wet1050 63Fluorene 165

1670 40-140µg/kg wet985 59Indeno (1,2,3-cd) pyrene 165

1670 40-140µg/kg wet1050 631-Methylnaphthalene 165

1670 40-140µg/kg wet1040 622-Methylnaphthalene 165

1670 40-140µg/kg wet979 59Naphthalene 165

1670 40-140µg/kg wet2030 122Phenanthrene 165

1670 40-140µg/kg wet1060 63Pyrene 165

1670 30-130Surrogate: 2-Fluorobiphenyl 1130 µg/kg wet 68

1670 30-130Surrogate: Terphenyl-dl4 1240 µg/kg wet 75

Duplicate (1203808-DUP1) Prepared: 21-Feb-12   Analyzed: 24-Feb-12Source: SB43999-19

50µg/kg dry BRL< 203Acenaphthene 203

502µg/kg dryJ 32.633.3Acenaphthylene 203

5016µg/kg dryJ 46.054.2Anthracene 203

5013µg/kg dry 303344Benzo (a) anthracene 203

5013µg/kg dry 327372Benzo (a) pyrene 203

5014µg/kg dry 278319Benzo (b) fluoranthene 203

509µg/kg dry 189207Benzo (g,h,i) perylene 203

508µg/kg dry 297323Benzo (k) fluoranthene 203

5011µg/kg dry 322358Chrysene 203

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 56 of 6224-Feb-12 14:35



Semivolatile Organic Compounds by GCMS - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1203808 - SW846 3545A

Duplicate (1203808-DUP1) Prepared: 21-Feb-12   Analyzed: 24-Feb-12Source: SB43999-19

5010µg/kg dryJ 50.956.3Dibenzo (a,h) anthracene 203

5012µg/kg dry 511574Fluoranthene 203

50µg/kg dry BRL< 203Fluorene 203

5011µg/kg dry 204227Indeno (1,2,3-cd) pyrene 203

50µg/kg dry BRL< 2031-Methylnaphthalene 203

50µg/kg dry BRL< 2032-Methylnaphthalene 203

50µg/kg dry BRL< 203Naphthalene 203

5018µg/kg dryJ 159190Phenanthrene 203

5013µg/kg dry 431493Pyrene 203

2050 30-130Surrogate: 2-Fluorobiphenyl 1450 µg/kg dry 71

2050 30-130Surrogate: Terphenyl-dl4 1400 µg/kg dry 68

Matrix Spike (1203808-MS1) Prepared: 21-Feb-12   Analyzed: 23-Feb-12Source: SB43999-19

2020 40-140µg/kg dry BRL1320 65Acenaphthene 200

2020 40-140µg/kg dry 32.61320 64Acenaphthylene 200

2020 40-140µg/kg dry 46.02010 97Anthracene 200

2020 40-140µg/kg dry 3031560 62Benzo (a) anthracene 200

2020 40-140µg/kg dry 3271530 59Benzo (a) pyrene 200

2020 40-140µg/kg dry 2781660 69Benzo (b) fluoranthene 200

2020 40-140µg/kg dry 1891320 56Benzo (g,h,i) perylene 200

2020 40-140µg/kg dry 2971310 50Benzo (k) fluoranthene 200

2020 30-130µg/kg dry 3221430 55Chrysene 200

2020 30-130µg/kg dry 50.91320 63Dibenzo (a,h) anthracene 200

2020 40-140µg/kg dry 5112310 89Fluoranthene 200

2020 40-140µg/kg dry BRL1330 66Fluorene 200

2020 40-140µg/kg dry 2041390 59Indeno (1,2,3-cd) pyrene 200

2020 40-140µg/kg dry BRL1330 661-Methylnaphthalene 200

2020 40-140µg/kg dry BRL1260 632-Methylnaphthalene 200

2020 40-140µg/kg dry BRL1180 59Naphthalene 200

2020 40-140µg/kg dry 1593100 146Phenanthrene 200

2020 40-140µg/kg dry 4311620 59Pyrene 200

2020 30-130Surrogate: 2-Fluorobiphenyl 1290 µg/kg dry 64

2020 30-130Surrogate: Terphenyl-dl4 1390 µg/kg dry 69

Matrix Spike Dup (1203808-MSD1) Prepared: 21-Feb-12   Analyzed: 23-Feb-12Source: SB43999-19

2010 3040-140 6µg/kg dry BRL1390 69Acenaphthene 199

2010 3040-140 5µg/kg dry 32.61390 68Acenaphthylene 199

2010 3040-140 9µg/kg dry 46.01840 89Anthracene 199

2010 3040-140 8µg/kg dry 3031670 68Benzo (a) anthracene 199

2010 3040-140 9µg/kg dry 3271630 65Benzo (a) pyrene 199

2010 3040-140 9µg/kg dry 2781790 75Benzo (b) fluoranthene 199

2010 3040-140 11µg/kg dry 1891440 62Benzo (g,h,i) perylene 199

2010 3040-140 4µg/kg dry 2971350 52Benzo (k) fluoranthene 199

2010 3030-130 7µg/kg dry 3221510 59Chrysene 199

2010 3030-130 8µg/kg dry 50.91420 68Dibenzo (a,h) anthracene 199

2010 3040-140 7µg/kg dry 5112190 83Fluoranthene 199

2010 3040-140 4µg/kg dry BRL1380 69Fluorene 199

2010 3040-140 7µg/kg dry 2041460 63Indeno (1,2,3-cd) pyrene 199

2010 3040-140 5µg/kg dry BRL1390 691-Methylnaphthalene 199

2010 3040-140 7µg/kg dry BRL1340 672-Methylnaphthalene 199

2010 3040-140 6µg/kg dry BRL1250 62Naphthalene 199

2010 3040-140 7µg/kg dry 1592880 135Phenanthrene 199

2010 3040-140 7µg/kg dry 4311700 63Pyrene 199
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Semivolatile Organic Compounds by GCMS - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1203808 - SW846 3545A

Matrix Spike Dup (1203808-MSD1) Prepared: 21-Feb-12   Analyzed: 23-Feb-12Source: SB43999-19

2010 30-130Surrogate: 2-Fluorobiphenyl 1450 µg/kg dry 72

2010 30-130Surrogate: Terphenyl-dl4 1570 µg/kg dry 78
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Total Metals by EPA 6000/7000 Series Methods - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1203734 - SW846 3050B

Blank (1203734-BLK1) Prepared: 17-Feb-12   Analyzed: 18-Feb-12

mg/kg wet< 1.38Lead 1.38

mg/kg wet< 1.38Arsenic 1.38

Duplicate (1203734-DUP1) Prepared: 17-Feb-12   Analyzed: 18-Feb-12Source: SB43999-10

208mg/kg dry 69.864.7Lead 1.48

Matrix Spike (1203734-MS1) Prepared: 17-Feb-12   Analyzed: 18-Feb-12Source: SB43999-10

130 75-125mg/kg dry 69.8203 102Lead 1.56

Matrix Spike Dup (1203734-MSD1) Prepared: 17-Feb-12   Analyzed: 18-Feb-12Source: SB43999-10

135 2075-125 7mg/kg dry 69.8217 109Lead 1.62

Post Spike (1203734-PS1) Prepared: 17-Feb-12   Analyzed: 18-Feb-12Source: SB43999-10

127 80-120mg/kg dry 69.8193 96Lead 1.53

Reference (1203734-SRM1) Prepared: 17-Feb-12   Analyzed: 18-Feb-12

51.9 83.1-116.5mg/kg wet50.8 98Lead 1.50

119 83.12-117.3mg/kg wet124 104Arsenic 1.50

Reference (1203734-SRM2) Prepared: 17-Feb-12   Analyzed: 18-Feb-12

52.5 83.1-116.5mg/kg wet52.8 101Lead 1.50

121 83.12-117.3mg/kg wet126 104Arsenic 1.50

Batch 1203735 - SW846 3050B

Blank (1203735-BLK1) Prepared: 17-Feb-12   Analyzed: 21-Feb-12

mg/kg wet< 1.32Lead 1.32

mg/kg wet< 1.32Arsenic 1.32

Duplicate (1203735-DUP1) Prepared: 17-Feb-12   Analyzed: 22-Feb-12Source: SB43999-31

201mg/kg dry 6.466.39Lead 1.38

202mg/kg dry 2.952.88Arsenic 1.38

Matrix Spike (1203735-MS1) Prepared: 17-Feb-12   Analyzed: 22-Feb-12Source: SB43999-31

121 75-125mg/kg dry 6.46125 98Lead 1.46

121 75-125mg/kg dry 2.95127 102Arsenic 1.46

Matrix Spike Dup (1203735-MSD1) Prepared: 17-Feb-12   Analyzed: 22-Feb-12Source: SB43999-31

132 2075-125 8mg/kg dry 6.46136 98Lead 1.59

132 2075-125 9mg/kg dry 2.95139 102Arsenic 1.59

Post Spike (1203735-PS1) Prepared: 17-Feb-12   Analyzed: 22-Feb-12Source: SB43999-31

111 80-120mg/kg dry 6.46116 98Lead 1.33

111 80-120mg/kg dry 2.95110 96Arsenic 1.33

Reference (1203735-SRM1) Prepared: 17-Feb-12   Analyzed: 21-Feb-12

52.6 83.1-116.5mg/kg wet47.5 90Lead 1.50

121 83.12-117.3mg/kg wet123 101Arsenic 1.50

Reference (1203735-SRM2) Prepared: 17-Feb-12   Analyzed: 21-Feb-12

53.3 83.1-116.5mg/kg wet48.5 91Lead 1.50

123 83.12-117.3mg/kg wet119 97Arsenic 1.50

Batch 1203736 - SW846 3050B

Blank (1203736-BLK1) Prepared: 17-Feb-12   Analyzed: 22-Feb-12

mg/kg wet< 1.32Lead 1.32

mg/kg wet< 1.32Arsenic 1.32

Duplicate (1203736-DUP1) Prepared: 17-Feb-12   Analyzed: 22-Feb-12Source: SB43999-43

2014mg/kg dry 2.823.23Lead 1.42

Matrix Spike (1203736-MS1) Prepared: 17-Feb-12   Analyzed: 22-Feb-12Source: SB43999-43

134 75-125mg/kg dry 2.82130 95Lead 1.61

Matrix Spike Dup (1203736-MSD1) Prepared: 17-Feb-12   Analyzed: 22-Feb-12Source: SB43999-43

114 2075-125 14mg/kg dry 2.82113 96Lead 1.37

Post Spike (1203736-PS1) Prepared: 17-Feb-12   Analyzed: 22-Feb-12Source: SB43999-43
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Total Metals by EPA 6000/7000 Series Methods - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1203736 - SW846 3050B

Post Spike (1203736-PS1) Prepared: 17-Feb-12   Analyzed: 22-Feb-12Source: SB43999-43

116 80-120mg/kg dry 2.82116 98Lead 1.39

Reference (1203736-SRM1) Prepared: 17-Feb-12   Analyzed: 22-Feb-12

53.1 83.1-116.5mg/kg wet47.8 90Lead 1.50

122 83.12-117.3mg/kg wet120 98Arsenic 1.50

Reference (1203736-SRM2) Prepared: 17-Feb-12   Analyzed: 22-Feb-12

52.0 83.1-116.5mg/kg wet49.2 95Lead 1.50

120 83.12-117.3mg/kg wet117 97Arsenic 1.50
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General Chemistry Parameters - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1203722 - General Preparation

Duplicate (1203722-DUP1) Prepared & Analyzed: 17-Feb-12Source: SB43999-10

200.7% 87.286.6% Solids

Batch 1203723 - General Preparation

Duplicate (1203723-DUP1) Prepared & Analyzed: 17-Feb-12Source: SB43999-30

203% 69.871.6% Solids

Batch 1203724 - General Preparation

Duplicate (1203724-DUP1) Prepared & Analyzed: 17-Feb-12Source: SB43999-50

201% 67.668.6% Solids
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Notes and Definitions

RPD Relative Percent Difference

dry Sample results reported on a dry weight basis

Not ReportedNR

J Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP J-Flag).

Laboratory Control Sample (LCS):  A known matrix spiked with compound(s) representative of the target analytes, which is used to 

document laboratory performance.

Matrix Duplicate:  An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike:  An aliquot of a sample spiked with a known concentration of target analyte(s).  The spiking occurs prior to sample 

preparation and analysis.  A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank:  An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample 

processing.  The method blank should be carried through the complete sample preparation and analytical procedure.  The method blank 

is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL):  The minimum concentration of a substance that can be measured and reported with 99% confidence 

that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type containing the 

analyte.

Reportable Detection Limit (RDL):  The lowest concentration that can be reliably achieved within specified limits of precision and 

accuracy during routine laboratory operating conditions.  For many analytes the RDL analyte concentration is selected as the lowest 

non-zero standard in the calibration curve.  While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes 

into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction.  Sample 

RDLs are highly matrix-dependent.

Surrogate:  An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 

process, but which is not normally found in environmental samples.  These compounds are spiked into all blanks, standards, and 

samples prior to analysis.  Percent recoveries are calculated for each surrogate.

Continuing Calibration Verification:  The calibration relationship established during the initial calibration must be verified at periodic 

intervals.  Concentrations, intervals, and criteria are method specific.

Validated by:

June O'Connor

Nicole Leja
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