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1.  INTRODUCTION 
 
 
On behalf of the City of Providence, EA Engineering, Science, and Technology, Inc. (EA) has 
prepared this Remedial Action Closure Report (RACR) to summarize the remedial activities 
conducted at the Lincoln Lace & Braid Remediation Project in Providence, Rhode Island (the 
Site).  This Site is located to the north of Barbara Street and the south of RI Route 6.  This 
RACR and all remedial activities discussed herein have been conducted in accordance with the 
Rhode Island Department of Environmental Management (RIDEM) Rules and Regulations for 
the Investigation and Remediation of Hazardous Material Releases (short title: Remediation 
Regulations), August 1996, as amended February 2004.  
 
As detailed in the 2010 Revised Remedial Action Work Plan (Revised RAWP), remedial 
activities conducted at the Site consisted of the capping of the property to prevent direct 
exposure to soil and sediment contamination consisting of petroleum hydrocarbons, several 
volatile organic compounds, beryllium, arsenic, lead, and mercury.  The remedial action, in 
conjunction with the implementation of an Environmental Land Usage Restriction (ELUR), has 
prepared the Site for future use. 
 
The remedial effort at the site represents an important step in the further development of 
Providence’s Woonasquatucket River Greenway and bike trail project.  Completion of the 
Greenway project will help restore the Woonasquatucket River to its former grandeur and 
revitalize the neighborhoods of Olneyville, Hartford, and Manton.  The project’s main goals are 
to increase the recreational and green space available to local residents, promote river 
conservation and environmental action, stimulate economic development, and increase 
awareness of local history and river ecology.   
 
1.1 SITE DESCRIPTION 
 
The former Lincoln Lace & Braid complex is located at 55-61 Ponagansett Street in Providence, 
Rhode Island.  The Site is located on approximately 6.0 acres of land adjacent to the 
Woonasquatucket River in the Hartford section of Providence, designated on the City of 
Providence Tax Assessor’s Map as Plat 113, Lots 305 and 429.  Figure 1 provides a Site 
Location Map. 
 
The lot slopes from south to north, towards the Woonasquatucket River.   Access from 
Ponagansett Avenue is provided via a steep asphalt driveway that begins at the east end of the 
Ponagansett Avenue, traverses the embankment, and then swings sharply to the east across the 
now-filled headrace to reach the former building locations.  
 
A stepped, coursed, split masonry and concrete wall lines the east wall of the tailrace 
immediately south of the location of the former Wheel House.  The remainder of the tailrace has 
earthen embankments that suggest its original appearance as a flood channel.  No traces of other 
mill buildings remain. 
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The Woonasquatucket River’s western bank defines the eastern edge of the mill site.  The 
remains of the 1918 dam in its channel near the north end of the lot are still evident.  Concrete 
and rubblestone masonry dam abutments are located on both riverbanks and retain cast imprints 
and wood fragments of the spillway’s timber cribbing.  Remains of both a late nineteenth-
century and an early twentieth-century railroad bridge are located in the river channel 
approximately 240 ft downstream of the dam remains.  
 
The former Ponagansett Avenue Landfill abuts the west end of the Site and is accessed by the 
same driveway as the subject site.   
 
1.2 HISTORICAL CONTEXT 
 
The Lincoln Lace & Braid site was established in 1812 as Merino Mill.  By 1870, there were mill 
villages on the Johnston and North Providence sides of the river at Olneyville, Dyerville, Manton 
Village, Lyman’s Mill, Allendale, Centerdale, and Graniteville.  Within Providence, mills 
included Union Cotton, Delaine, Lyman Manufacturing, and the Valley Bleachery.  Nearly every 
foot of the river’s drop was being used to turn a factory waterwheel.  The local manufacturers 
formed a company to build reservoirs upstream to store water for use during the dry months, 
such as the reservoir formerly located on the abutting site, the Ponagansett Avenue Landfill to 
keep the mill wheels turning throughout the year.  This was the first such water management 
system of its kind and was replicated on industrial rivers throughout the world (Beers 1870; 
Greenwood n.d.; RIHPHC 1976b, 1981, 1986).   
 
In 1994, the main building of the mill complex was destroyed by fire.  Subsequent remediation 
efforts removed the building debris as well as petroleum and petroleum-contaminated soil from 
the Site.  Only portions of the ruins of the former Merino Mill and its associated waterpower 
infrastructure remained on Site. 
 
1.3 PREVIOUS INVESTIGATIONS/ REMEDIAL ACTIONS 
 
The Site has been the subject of several investigations and cleanup actions.  The following 
information sources were reviewed: 
 
• Short-Term Response Report, Lincoln Lace & Braid Complex (Cyn Environmental, February 

1999) 
 

• Remedial Evaluation Report, Lincoln Lace & Braid, Providence, Rhode Island (Rhode Island 
Department of Environmental Management – Office of Waste Management, December 
1999) 

 
• Pre-Design Investigation Report, dated August 2000, prepared by RIDEM’s Office 

of Waste Management 
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• Remedial Action Work Plan – Former Lincoln, Lace and Braid Site, Providence, Rhode 
Island (MACTEC, Inc., November 2002 [Revised September 2003]) 
 

• Remedial Action Work Plan for Ponagansett Avenue Remediation, 67 Melissa Street, 
Providence, Rhode Island (EA Engineering, Science, and Technology, Inc. (July 2005) 

 
• Technical Memorandum, Lincoln, Lace, and Braid Property, Providence, Rhode Island – 

Cultural Resources Reconnaissance (Public Archeological Laboratory, 16 April 2007) 

• Correspondence entitled Remedial Alternatives Analysis, received by RIDEM on 11 May 
2009, prepared and submitted by EA Engineering, Science, and Technology, Inc. (EA); 

• Correspondence entitled Revised Remedial Alternatives Analysis, received by RIDEM on 
8 July 2009, prepared and submitted by EA 

• Historical Site Characterization Site Plan, received by RIDEM on 23 July 2009, prepared 
and submitted by EA 

• Lincoln Lace and Braid Supplemental Sampling and Analysis Plan, received by RIDEM on 
30 July 2009, prepared and submitted by EA 

• Sampling and Analysis Plan and Site-Specific Quality Assurance Project Plan for 
Supplemental Sediment and Surface Water Sampling, received by RIDEM on 21 August 
2009, prepared and submitted by EA 

• Sluiceway Sampling and Analysis Plan, received by RIDEM on 25 August 2009, prepared 
and submitted by EA 

• Supplemental Sampling Analytical Results, received by RIDEM on 1 December 2009, 
prepared and submitted by EA 

• Revised Remedial Alternative No. 3, received by RIDEM on 1December 2009, prepared and 
submitted by EA 

 
• Correspondence entitled Lincoln Lace and Braid Response to Comments, received by 

RIDEM on 1 February 2010, prepared and submitted electronically by EA. 
 

• Depositional Sediment Dioxin Investigation, received by RIDEM on 19 May 2010, prepared 
and submitted electronically by EA. 

 
Previous investigations included test pit soil and groundwater sampling (Cyn Environmental, 
October 1996) and further removal actions conducted in November 1998.  The 1996 removal 
action and test pit soil and groundwater sampling included the excavation and disposal of soil 



Project No.:  61891.05 
Revision:  FINAL 

  Page 4 of 11 
EA Engineering, Science, and Technology, Inc.  September 2012 
 

 
Lincoln Lace & Braid Remediation Project   Remedial Action Closure Report 
55-61 Ponagansett Street, Providence, RI   
 

and petroleum from an underground storage tank (UST). Soil and groundwater samples were 
collected from a total of 21 test pits resulting in the subsequent (1998) removal of contaminated 
soil in areas identified during the 1996 investigation.  
 
In May 1996, a RIDEM contractor collected six sediment samples within the sluiceway to 
determine if sediments were impacted.  Analytical results indicate the sediments are impacted 
with lead and arsenic and concentrations exceeding the RIDEM Residential and/or Industrial 
Commercial Direct Exposure Criteria for soil (no sediment standards are currently promulgated 
by RIDEM).   
 
In August 2000, Fuss & O’Neill completed a limited design investigation (LDI) that concluded 
that anoxic conditions occur in the groundwater at the Site.  The LDI stated that this condition 
causes iron to discharge into groundwater.  When groundwater is exposed to oxygen (i.e., 
discharged into the tailrace), the iron precipitates out of solution and deposits on the bed of the 
former tailrace.   
 
In October 2009, EA collected 8 sediment samples from the sluiceway to determine if previous 
remediation attempts were successful in the lower reaches of the sluiceway.  Analytical results 
indicate sediments on the downstream reaches of the sluiceway are not impacted with arsenic 
and lead at concentrations exceeding the RIDEM Residential Direct Exposure Criteria. 
 
In response to a public request for investigation of potential impacts of depositional sediments 
resultant from March 2010 flooding, EA collected three composite samples from three locations 
at the Site.  The analytical results indicate that 2,3,7,8-TCDD is present in depositional sediment 
and/or native soils at the Site.  Concentrations range from 43 nanograms per kilogram (ng/kg 
(parts per trillion)) to 120 ng/kg.  The cleanup standard established for the Centerville Manor 
Site in North Providence is equal to 1,000 ng/kg in sediment.  RIDEM has established a 4.3 
ng/kg residential direct exposure standard for other projects currently ongoing in the Providence 
area.  EPA currently recommends a 50 ng/kg Screening Level and a 1,000 ng/kg Action Level 
for residential sites.   

 
1.4 CONTAMINANTS OF CONCERN 
 
The primary contaminants of concern at the Site are the presence of elevated metal and 
polycyclic aromatic hydrocarbon (PAH) concentrations previously observed in soil and sediment 
samples throughout the Site above the RIDEM RDEC.  Exceedances of the RDEC for arsenic, 
beryllium, lead, mercury, ethyl benzene, trichloroethene, tetrachloroethene, xylene, and total 
petroleum hydrocarbons (TPH) were found in some soil samples. 



Project No.:  61891.05 
Revision:  FINAL 

  Page 5 of 11 
EA Engineering, Science, and Technology, Inc.  September 2012 
 

 
Lincoln Lace & Braid Remediation Project   Remedial Action Closure Report 
55-61 Ponagansett Street, Providence, RI   
 

2.  REMEDIAL ACTIVITIES 
 
 
This section summarizes the remedial activities for each of the media of concern at the Site 
conducted from October 2010 through May 2011.  Remedial technologies were utilized to 
address the following issues: 
 
Media Contaminant Risk/Issue Remedial Technology 

Soil  

Debris and Litter None/Aesthetics Removal/Offsite Disposal 
PAHs, TPH, 
Metals, VOCs 

Direct Exposure Engineered Soil 
Barrier/Environmental Land 
Usage Restriction 

Sediment Iron oxide/Metals Direct Exposure/ 
Aesthetics 

Engineered Barrier/Wetland 
Plantings, ELUR 

Surface Water 
(Tailrace) Iron oxide None/Aesthetics Installation of Check 

Dams/Wetland Plantings 
Groundwater None None  None 
 
Additional detail regarding the remedial technologies is provided in the following sections.  The 
regulatory approvals received from RIDEM are provided in Appendix A. 
 
2.1  ENGINEERED CAP 
 
There are seven types of engineered cap that were constructed at the Site due to the presence of 
the 100-year floodplain and proposed bike path on the property.  However, one of these 
engineered caps is relative to the impacted sediments within the sluiceway.  These are identified 
as Cover Systems 1 through 7 on Sheet 3 the attached Final Design Plan Set (Appendix B).   
 
Cover System 1 refers to an engineered cap consisting of 1 ft of certified clean soil underlain 
with a geotextile.  This cover system is located mainly within the 100-year floodplain.  As this 
cover system is located within the 100-year floodplain, the area was cut 16 in. prior to 
installation of the geotextile and 1-ft soil cap to maintain flood storage across the Site.  The 
additional 4 in. of excavation is to compensate for filling within the floodplain in other areas 
(cover systems 3 and 5).  
 
Cover System 1 was installed in all areas within the 100-year floodplain that did not have 
mature, established trees.    This cover system was also implemented in all areas of new 
plantings.  The plantings were installed after construction of the engineered cap, over the 
geotextile filter fabric.  The delineation of this cover system is shown on Figure 2. 
 
Cover System 2 refers to an engineered cap also consisting of one ft of certified clean soil 
underlain with a geotextile.  However, this cover system was constructed in western upland 
portions of the Site outside of the 100-year floodplain.  In this area, there are no restrictions on 
the final elevation of the cap.  Therefore, the material excavated from the areas within the 100-
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year floodplain were installed in this area prior to construction of the engineered cap.  Refer to 
Figure 2 for the delineation of this cover system. 
 
Cover system 3 also refers to an engineered cap consisting of 1 ft of certified clean soil underlain 
with a geotextile.  This cover system is located outside of the 100-year floodplain and therefore 
was not excavated prior to installation of the engineered cap.  Filling was not conducted in this 
area prior to installation of the engineered cap.    
 
Cover system 4 refers to an engineered cap consisting of 1 ft of certified clean soil underlain 
with a geotextile.  However, this cap was installed in the areas of the future bike path.  This area 
was filled with 1 ft of gravel in accordance with RIDOT specifications to proposed grade to 
provide RIDOT with a base for the proposed bike path and avoid significant disturbance to the 
engineered cap.  This area has been treated with erosion control binding materials that will 
remain until construction of the bike path.   
 
Cover system 5 refers to an engineered cap consisting of a geogrid, geotextile, and 6 in of 1.5 
inch minus crushed stone.  This cap was installed in all areas of the sluiceway demonstrated as 
contaminated during the EA investigation conducted in October 2009.  The geogrid was installed 
to provide stability to the cap, as geotechnical data within the sluiceway was not available.  The 
geotextile and crushed stone was installed to isolate contaminated sediments from downstream 
migration and prevent direct exposure. 
 
Cover system 6 refers to an engineered cap consisting of 6 inches underlain with a construction 
fencing barrier layer.  This cap was installed in river bank area within the existing vegetation.  
The vegetation shall remain to help stabilize this area, while preventing direct exposure.   
 
Cover system 7 refers to an engineered cap consisting of 6 in of 1.5 in minus crushed stone 
underlain with a construction fencing barrier layer.  This cap was installed around trees with a 
diameter of 12 in or greater unless showing visual signs of disease and/or infestation.  The cap 
encompasses a 30’ diameter around each tree or under its canopy, whichever is smaller.  This 
will preserve the trees while preventing direct exposure to impacted soils. 
 
2.1.1  Closure Cap Subgrade 
 
A closure cap subgrade was prepared from the suitable existing site grade to create adequate 
stormwater drainage for the Site and serve as a suitable base for the components of the closure 
cap system following clearing/grubbing and off-site disposal of existing debris.  The existing 
concrete and asphalt surfaces were broken in place, crushed to specified size, and placed in the 
areas of Cover System 2 prior to installation of the engineered cap.  A site survey of the closure 
cap subgrade is provided in Appendix C, As-Built Plan Set. 
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2.1.2  Geotextile Filter Layer 
 
A geotextile filter layer was placed above the closure cap subgrade and below a protective soil 
cover to prevent human exposure to impacted soil at the Site while allowing precipitation to 
infiltrate through the cover systems and into the groundwater table.  The fabric filter was 
installed so that the seams overlap to prevent the underlying impacted soil from mixing with the 
clean soil cap.  
 
2.1.3  Protective Cover Soil Layer/Vegetative Cover 
 
The protective cover soil layer of the closure cap system, also commonly termed the vegetative 
support soil layer, consists of a minimum of 4 in to 6 in. of certified clean fill material.  The 
vegetative support soil layer is designed to provide for root growth while buffering the 
underlying layers from damage due to the effects of frost penetration, root penetration, and 
loading of the finished surface of the closure cap.  The upper 4 in. of this soil layer is a 
topsoil/loam having characteristics to promote adequate vegetation, stability, and erosion 
resistance.  A Site as-build is provided as Figure 4 and shows all final grades. 
 
All fill material was sampled and certified clean prior to transport to and placement on the Site.  
Material was sampled at a frequency of at least one sample analyzed per 500 yards for arsenic by 
U.S. Environmental Protection Agency (EPA) Method 6010B/Graphite Furnace.  One-quarter of 
the total compliance samples were analyzed for total petroleum hydrocarbons (TPH) by EPA 
Method 8100, priority pollutant 13 metals by EPA Method 6010B/7741, semi-volatile organic 
compounds (SVOCs) by EPA Method 8270, and VOCs by EPA Method 8260B/5035.  Fill 
material was deemed to be suitable for use as cap material upon receipt of analytical results 
indicating all tested analytes were below the I/CDEC.   
 
Four different types of material were imported onto the Site for remedial activities, including 
5,040 cubic yards (yd3) of certified clean gravel and 2,193 yd3 of certified clean loam. Weight 
slips for the imported materials are provided as Appendix D.  Analytical Reports for all imported 
soil are included as Appendix E. 
 
2.2  RIPARIAN BUFFER RESTORATION  
 
A buffer between the Woonasquatucket River and the future bike path was created to increase 
the ecologic value of the Site.  This riparian restoration opportunity involved installation of a 
geotextile, 6 in of clean soil, and the planting of native shrubs to enhance microhabitat diversity 
and functionality of the floodplain.   
 
This restoration area is located adjacent to the Woonasquatucket River and will enhance and 
encourage the wildlife habitat that currently frequents the surrounding area.  This area is defined 
as the area between the Woonasquatucket River and the proposed bike path and is referred to as 
Upland Buffer Type 2. 
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2.3  SLUICEWAY/WETLAND RESTORATION  
 
The southern extent of the former mill sluiceway defines the southeastern boundary of the 
project Site.  The remediation strategy for this portion of the Site included the installation of an 
engineered barrier, construction of several check dams within the sluiceway, and the 
establishment of a mixed scrub-shrub/wet meadow wetland.   
 
The plantings refer specifically to three planting zones, delineated on Sheet 7 of Appendix B, 
Planting Plan.  The most upland zone, Upland Buffer Type 1, consists of shrubs with thorns to 
discourage access to the sluiceway.  The riparian planting zone is located between the upland 
planting zone and the sluiceway and includes plantings that thrive in transition zones and provide 
ecological value to the area.  Finally, cattails were planted along the sluiceway to stabilize the 
bank and obstruct sight lines to the sluiceway. 
 
A previous remediation attempt within the sluiceway included excavation of sediments within 
the downstream reaches of the sluiceway.  Sampling and analysis of sediments conducted by EA 
in 2009 confirmed the effectiveness of the remediation by demonstrating that sediments were not 
contaminated in the downstream area.  Therefore, an engineered barrier was not required in this 
area. 
 
The engineered barrier in the sluiceway (cover system 5) refers to an engineered cap consisting 
of a geogrid, geotextile, and 6 in of crushed stone.  This cap was installed within the impacted 
areas of the sluiceway.  The geogrid was installed to provide stability to the cap.  The geotextile 
and crushed stone was installed to isolate contaminated sediments from downstream migration 
and prevent direct exposure to impacted sediment. 
 
Five check dams were installed within the sluiceway for two purposes.  The first purpose is to act 
as a barrier, creating backwater areas for the iron flocculation to settle out and minimize 
downstream migration.  The second purpose of the check dams is to aerate the water.  The 
physical action of the water flowing over the check dams will entrain oxygen in the water 
column.  The oxygen increase causes the ferrous iron (Fe+2) in dissolved phase to oxidize into 
ferric iron (Fe+3) and precipitate into the rust colored iron flocculent currently present in the 
sluiceway.  The downstream check dam will then capture the iron, minimizing further 
downstream migration into the Woonasquatucket River. 
 
2.4  RHODE ISLAND POLLUTANT DISCHARGE ELIMINATION SYSTEM 
 
A Remediation General Permit was obtained from the Rhode Island Pollutant Discharge 
Elimination System (RIPDES) Program (RIPDES Permit No. RIG85G008) to discharge treated 
effluent associated with dewatering the sluiceway during grading and check dam installation.  A 
Notice of Termination dated 30 March 2011 was received from RIDEM indicating the permit has 
been formally closed.  No exceedances or violations of the discharge permit were observed 
during the dewatering activities. 
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A Stormwater Pollution Prevention Plan (SWPPP) was prepared to protect the environmental 
surroundings at the Site during remediation and construction and to identify, minimize, and 
control the potential for release of pollutants into the adjacent Woonasquatucket River.  The 
erosion and sedimentation controls outlined in the SWPPP were implemented prior to all 
construction activities at the Site.  The erosion controls will be removed following a fall 2011 
inspection of the Site ensuring adequate vegetation (i.e. grass) across the Site. 
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3.  QUALITY CONTROL 
 
 
EA conducted a site visit prior to the start of construction activities to ensure that erosion 
controls were properly installed.  Periodic inspections were conducted by EA to document that 
the materials used in constructing the cap conformed to the approved design specifications and to 
ensure that the required thickness of the engineered cap was achieved and that the geotextile was 
appropriately installed during construction activities,.  Inspection logs completed during Site 
construction activities are provided in Appendix F.  Photos documenting the inspections 
conducted by EA are provided in Appendix G. 
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4.  ENVIRONMENTAL LAND USE RESTRICTION 
 
 
An ELUR documenting the required maintenance and annual inspection of the remedy will be 
recorded in the land evidence records of the City of Providence, along with a Soil Management 
Plan (SMP) to be followed during future activities that may disrupt the cap, such as utility 
maintenance.  The ELUR/SMP, included as Appendix H, will recorded with the City of 
Providence Land Evidence Records following completion of the proposed bike path.
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Final Design Plan Set 
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As-Built Plan Set 
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Weight Slips of Imported Soils 
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Certificates of Analysis of Imported Soils 



ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Rob Schuster

RC & D

17 Gordon Avenue, Suite 204

Providence, RI 02905-1952

RE:  Lincoln Lace (1006)

ESS Laboratory Work Order Number:   1012057

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.

ESS Laboratory certifies that the test results meet the requirements of NELAC and A2LA, except where 

noted within this 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:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 December 03, 2010 for the analyses specified on the enclosed Chain of Custody 

Record. 

Client did not deliver samples in a cooler.  VOCs were preserved in methanol by ESS Laboratory.

Lab Number MatrixSampleName Analysis
1006-GFGrab08 6010B, 7471A, 7841, 8100M, 8260B, 8270CSoil1012057-01 

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:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

8270C Semi-Volatile Organic Compounds
Relative percent difference for duplicate is outside of criteria (D+).CL00623-MSD1

Pyridine (33%)

Calibration required quadratic regression (Q).CTL0044-CCV1

2,4-Dinitrophenol (109% @ 70-130%), Hexachlorocyclopentadiene (97% @ 70-130%), 

Pentachlorophenol (119% @ 80-120%)

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS

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:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  1006-GFGrab08

Date Sampled:  12/03/10 14:00

ESS Laboratory Sample ID:  1012057-01

Sample Matrix:  Soil

Percent Solids:   95 Units: mg/kg dry

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - RES DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.18 10012/08/10  17:47Antimony  110 SVD CL00601 ND (4.8) 

6010B 2.18 10012/08/10  17:47Arsenic  17 SVD CL00601 ND (2.4) 

6010B 2.18 10012/08/10  17:47Beryllium  10.4 SVD CL00601 0.15 (0.10) 

6010B 2.18 10012/08/10  17:47Cadmium  139 SVD CL00601 ND (0.49) 

6010B 2.18 10012/08/10  17:47Chromium  11400 SVD CL00601 2.5 (1.0) 

6010B 2.18 10012/08/10  17:47Copper  13100 SVD CL00601 ND (2.4) 

6010B 2.18 10012/08/10  17:47Lead  1150 SVD CL00601 ND (4.8) 

7471A 0.66 4012/07/10  16:43Mercury  123 JP CL00602 ND (0.032) 

6010B 2.18 10012/08/10  17:47Nickel  11000 SVD CL00601 ND (2.4) 

6010B 2.18 10012/08/10  17:47Selenium  1390 SVD CL00601 ND (4.8) 

6010B 2.18 10012/08/10  17:47Silver  1200 SVD CL00601 ND (0.49) 

7841 2.18 10012/10/10  17:15Thallium  55.5 SVD CL00601 ND (1.20) 

6010B 2.18 10012/08/10  17:47Zinc  16000 SVD CL00601 3.3 (2.4) 
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  1006-GFGrab08

Date Sampled:  12/03/10 14:00

ESS Laboratory Sample ID:  1012057-01

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  20.3
Final Volume:  15

Percent Solids:   95

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - RES DEC

MDL Limit DF Analyzed Sequence Batch
12/06/10  22:331,1,1,2-Tetrachloroethane 0.0072  12.2 CL00619 ND (0.0830) CTL0041

12/06/10  22:331,1,1-Trichloroethane 0.0073  1540 CL00619 ND (0.0415) CTL0041

12/06/10  22:331,1,2,2-Tetrachloroethane 0.0113  11.3 CL00619 ND (0.0415) CTL0041

12/06/10  22:331,1,2-Trichloroethane 0.0104  13.6 CL00619 ND (0.0415) CTL0041

12/06/10  22:331,1-Dichloroethane 0.0066  1920 CL00619 ND (0.0415) CTL0041

12/06/10  22:331,1-Dichloroethene 0.0102  10.2 CL00619 ND (0.0415) CTL0041

12/06/10  22:331,1-Dichloropropene 0.0064  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:331,2,3-Trichlorobenzene 0.0139  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:331,2,3-Trichloropropane 0.0103  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:331,2,4-Trichlorobenzene 0.0091  196 CL00619 ND (0.0415) CTL0041

12/06/10  22:331,2,4-Trimethylbenzene 0.0080  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:331,2-Dibromo-3-Chloropropane 0.0830  10.5 CL00619 ND (0.249) CTL0041

12/06/10  22:331,2-Dibromoethane 0.0105  10.01 CL00619 ND (0.0415) CTL0041

12/06/10  22:331,2-Dichlorobenzene 0.0059  1510 CL00619 ND (0.0415) CTL0041

12/06/10  22:331,2-Dichloroethane 0.0111  10.9 CL00619 ND (0.0415) CTL0041

12/06/10  22:331,2-Dichloropropane 0.0109  11.9 CL00619 ND (0.0415) CTL0041

12/06/10  22:331,3,5-Trimethylbenzene 0.0073  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:331,3-Dichlorobenzene 0.0052  1430 CL00619 ND (0.0415) CTL0041

12/06/10  22:331,3-Dichloropropane 0.0093  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:331,4-Dichlorobenzene 0.0110  127 CL00619 ND (0.0415) CTL0041

12/06/10  22:331,4-Dioxane - Screen 1.39  1 CL00619 ND (4.15) CTL0041

12/06/10  22:331-Chlorohexane 0.0079  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:332,2-Dichloropropane 0.0142  1 CL00619 ND (0.0830) CTL0041

12/06/10  22:332-Butanone 0.240  110000 CL00619 ND (1.04) CTL0041

12/06/10  22:332-Chlorotoluene 0.0117  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:332-Hexanone 0.0715  1 CL00619 ND (0.415) CTL0041

12/06/10  22:334-Chlorotoluene 0.0054  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:334-Isopropyltoluene 0.0074  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:334-Methyl-2-Pentanone 0.0500  11200 CL00619 ND (0.415) CTL0041

12/06/10  22:33Acetone 0.307  17800 CL00619 ND (1.04) CTL0041

12/06/10  22:33Benzene 0.0067  12.5 CL00619 ND (0.0415) CTL0041
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  1006-GFGrab08

Date Sampled:  12/03/10 14:00

ESS Laboratory Sample ID:  1012057-01

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  20.3
Final Volume:  15

Percent Solids:   95

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - RES DEC

MDL Limit DF Analyzed Sequence Batch
12/06/10  22:33Bromobenzene 0.0114  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Bromochloromethane 0.0135  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Bromodichloromethane 0.0057  110 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Bromoform 0.0120  181 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Bromomethane 0.0277  10.8 CL00619 ND (0.0830) CTL0041

12/06/10  22:33Carbon Disulfide 0.0061  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Carbon Tetrachloride 0.0072  11.5 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Chlorobenzene 0.0066  1210 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Chloroethane 0.0277  1 CL00619 ND (0.0830) CTL0041

12/06/10  22:33Chloroform 0.0086  11.2 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Chloromethane 0.0105  1 CL00619 ND (0.0830) CTL0041

12/06/10  22:33cis-1,2-Dichloroethene 0.0103  1630 CL00619 ND (0.0415) CTL0041

12/06/10  22:33cis-1,3-Dichloropropene 0.0094  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Dibromochloromethane 0.0105  17.6 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Dibromomethane 0.0131  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Dichlorodifluoromethane 0.0072  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Diethyl Ether 0.0105  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Di-isopropyl ether 0.0078  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Ethyl tertiary-butyl ether 0.0105  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Ethylbenzene 0.0054  171 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Hexachlorobutadiene 0.0139  18.2 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Isopropylbenzene 0.0073  127 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Methyl tert-Butyl Ether 0.0066  1390 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Methylene Chloride 0.0109  145 CL00619 ND (0.208) CTL0041

12/06/10  22:33Naphthalene 0.0109  154 CL00619 ND (0.0415) CTL0041

12/06/10  22:33n-Butylbenzene 0.0102  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:33n-Propylbenzene 0.0101  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:33sec-Butylbenzene 0.0056  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Styrene 0.0055  113 CL00619 ND (0.0415) CTL0041

12/06/10  22:33tert-Butylbenzene 0.0097  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Tertiary-amyl methyl ether 0.0060  1 CL00619 ND (0.0415) CTL0041
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  1006-GFGrab08

Date Sampled:  12/03/10 14:00

ESS Laboratory Sample ID:  1012057-01

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  20.3
Final Volume:  15

Percent Solids:   95

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - RES DEC

MDL Limit DF Analyzed Sequence Batch
12/06/10  22:33Tetrachloroethene 0.0139  112 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Tetrahydrofuran 0.107  1 CL00619 ND (0.415) CTL0041

12/06/10  22:33Toluene 0.0105  1190 CL00619 ND (0.0415) CTL0041

12/06/10  22:33trans-1,2-Dichloroethene 0.0136  11100 CL00619 ND (0.0415) CTL0041

12/06/10  22:33trans-1,3-Dichloropropene 0.0128  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Trichloroethene 0.0086  113 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Trichlorofluoromethane 0.0110  1 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Vinyl Acetate 0.0086  1 CL00619 ND (0.208) CTL0041

12/06/10  22:33Vinyl Chloride 0.0137  10.02 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Xylene O 0.0080  1110 CL00619 ND (0.0415) CTL0041

12/06/10  22:33Xylene P,M 0.0161  1110 CL00619 ND (0.0830) CTL0041

12/06/10  22:33Xylenes (Total)  1110 [CALC] ND (0.125) 

%Recovery Qualifier Limits

70-130102 %Surrogate: 1,2-Dichloroethane-d4

70-130105 %Surrogate: 4-Bromofluorobenzene

70-130111 %Surrogate: Dibromofluoromethane

70-130110 %Surrogate: Toluene-d8

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 7 of 36



Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  1006-GFGrab08

Date Sampled:  12/03/10 14:00

ESS Laboratory Sample ID:  1012057-01

Sample Matrix:  Soil

Prepared:  12/8/10  18:00
Analyst:  SEPInitial Volume:  20.1

Final Volume:  1

Percent Solids:   95

Extraction Method:  3546

Units: mg/kg dry

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - RES DEC

Limit DF Analyzed Sequence Batch
12/08/10  21:01Total Petroleum Hydrocarbons  1500 CL00819 ND (39.3) CTL0066

%Recovery Qualifier Limits

40-14091 %Surrogate: O-Terphenyl
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  1006-GFGrab08

Date Sampled:  12/03/10 14:00

ESS Laboratory Sample ID:  1012057-01

Sample Matrix:  Soil

Prepared:  12/6/10  17:00
Analyst:  IBMInitial Volume:  14.5

Final Volume:  0.5

Percent Solids:   95

Extraction Method:  3546

Units: mg/kg dry

8270C Semi-Volatile Organic Compounds

Analyte Results (MRL)
RI - RES DEC

Limit DF Analyzed Sequence Batch
12/07/10  10:211,1-Biphenyl  10.8 CL00623 ND (0.363) CTL0044

12/07/10  10:211,2,4-Trichlorobenzene  196 CL00623 ND (0.363) CTL0044

12/07/10  10:211,2-Dichlorobenzene  1510 CL00623 ND (0.363) CTL0044

12/07/10  10:211,3-Dichlorobenzene  1430 CL00623 ND (0.363) CTL0044

12/07/10  10:211,4-Dichlorobenzene  127 CL00623 ND (0.363) CTL0044

12/07/10  10:212,3,4,6-Tetrachlorophenol  1 CL00623 ND (1.82) CTL0044

12/07/10  10:212,4,5-Trichlorophenol  1330 CL00623 ND (0.363) CTL0044

12/07/10  10:212,4,6-Trichlorophenol  158 CL00623 ND (0.363) CTL0044

12/07/10  10:212,4-Dichlorophenol  130 CL00623 ND (0.363) CTL0044

12/07/10  10:212,4-Dimethylphenol  11400 CL00623 ND (0.363) CTL0044

12/07/10  10:212,4-Dinitrophenol  1160 CL00623 ND (1.82) CTL0044

12/07/10  10:212,4-Dinitrotoluene  10.9 CL00623 ND (0.363) CTL0044

12/07/10  10:212,6-Dinitrotoluene  1 CL00623 ND (0.363) CTL0044

12/07/10  10:212-Chloronaphthalene  1 CL00623 ND (0.363) CTL0044

12/07/10  10:212-Chlorophenol  150 CL00623 ND (0.363) CTL0044

12/07/10  10:212-Methylnaphthalene  1123 CL00623 ND (0.363) CTL0044

12/07/10  10:212-Methylphenol  1 CL00623 ND (0.363) CTL0044

12/07/10  10:212-Nitroaniline  1 CL00623 ND (0.363) CTL0044

12/07/10  10:212-Nitrophenol  1 CL00623 ND (0.363) CTL0044

12/07/10  10:213,3´-Dichlorobenzidine  11.4 CL00623 ND (0.726) CTL0044

12/07/10  10:213+4-Methylphenol  1 CL00623 ND (0.726) CTL0044

12/07/10  10:213-Nitroaniline  1 CL00623 ND (0.363) CTL0044

12/07/10  10:214,6-Dinitro-2-Methylphenol  1 CL00623 ND (1.82) CTL0044

12/07/10  10:214-Bromophenyl-phenylether  1 CL00623 ND (0.363) CTL0044

12/07/10  10:214-Chloro-3-Methylphenol  1 CL00623 ND (0.363) CTL0044

12/07/10  10:214-Chloroaniline  1310 CL00623 ND (0.726) CTL0044

12/07/10  10:214-Chloro-phenyl-phenyl ether  1 CL00623 ND (0.363) CTL0044

12/07/10  10:214-Nitroaniline  1 CL00623 ND (0.363) CTL0044

12/07/10  10:214-Nitrophenol  1 CL00623 ND (1.82) CTL0044

12/07/10  10:21Acenaphthene  143 CL00623 ND (0.363) CTL0044

12/07/10  10:21Acenaphthylene  123 CL00623 ND (0.363) CTL0044
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  1006-GFGrab08

Date Sampled:  12/03/10 14:00

ESS Laboratory Sample ID:  1012057-01

Sample Matrix:  Soil

Prepared:  12/6/10  17:00
Analyst:  IBMInitial Volume:  14.5

Final Volume:  0.5

Percent Solids:   95

Extraction Method:  3546

Units: mg/kg dry

8270C Semi-Volatile Organic Compounds

Analyte Results (MRL)
RI - RES DEC

Limit DF Analyzed Sequence Batch
12/07/10  10:21Acetophenone  1 CL00623 ND (0.726) CTL0044

12/07/10  10:21Aniline  1 CL00623 ND (0.726) CTL0044

12/07/10  10:21Anthracene  135 CL00623 ND (0.363) CTL0044

12/07/10  10:21Azobenzene  1 CL00623 ND (0.363) CTL0044

12/07/10  10:21Benzo(a)anthracene  10.9 CL00623 ND (0.363) CTL0044

12/07/10  10:21Benzo(a)pyrene  10.4 CL00623 ND (0.182) CTL0044

12/07/10  10:21Benzo(b)fluoranthene  10.9 CL00623 ND (0.363) CTL0044

12/07/10  10:21Benzo(g,h,i)perylene  10.8 CL00623 ND (0.363) CTL0044

12/07/10  10:21Benzo(k)fluoranthene  10.9 CL00623 ND (0.363) CTL0044

12/07/10  10:21Benzoic Acid  1 CL00623 ND (1.82) CTL0044

12/07/10  10:21Benzyl Alcohol  1 CL00623 ND (0.363) CTL0044

12/07/10  10:21bis(2-Chloroethoxy)methane  1 CL00623 ND (0.363) CTL0044

12/07/10  10:21bis(2-Chloroethyl)ether  10.6 CL00623 ND (0.363) CTL0044

12/07/10  10:21bis(2-chloroisopropyl)Ether  19.1 CL00623 ND (0.363) CTL0044

12/07/10  10:21bis(2-Ethylhexyl)phthalate  146 CL00623 ND (0.363) CTL0044

12/07/10  10:21Butylbenzylphthalate  1 CL00623 ND (0.363) CTL0044

12/07/10  10:21Carbazole  1 CL00623 ND (0.363) CTL0044

12/07/10  10:21Chrysene  10.4 CL00623 ND (0.182) CTL0044

12/07/10  10:21Dibenzo(a,h)Anthracene  10.4 CL00623 ND (0.182) CTL0044

12/07/10  10:21Dibenzofuran  1 CL00623 ND (0.363) CTL0044

12/07/10  10:21Diethylphthalate  1340 CL00623 ND (0.363) CTL0044

12/07/10  10:21Dimethylphthalate  11900 CL00623 ND (0.363) CTL0044

12/07/10  10:21Di-n-butylphthalate  1 CL00623 ND (0.363) CTL0044

12/07/10  10:21Di-n-octylphthalate  1 CL00623 ND (0.363) CTL0044

12/07/10  10:21Fluoranthene  120 CL00623 ND (0.363) CTL0044

12/07/10  10:21Fluorene  128 CL00623 ND (0.363) CTL0044

12/07/10  10:21Hexachlorobenzene  10.4 CL00623 ND (0.182) CTL0044

12/07/10  10:21Hexachlorobutadiene  18.2 CL00623 ND (0.363) CTL0044

12/07/10  10:21Hexachlorocyclopentadiene  1 CL00623 ND (1.82) CTL0044

12/07/10  10:21Hexachloroethane  146 CL00623 ND (0.363) CTL0044

12/07/10  10:21Indeno(1,2,3-cd)Pyrene  10.9 CL00623 ND (0.363) CTL0044
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  1006-GFGrab08

Date Sampled:  12/03/10 14:00

ESS Laboratory Sample ID:  1012057-01

Sample Matrix:  Soil

Prepared:  12/6/10  17:00
Analyst:  IBMInitial Volume:  14.5

Final Volume:  0.5

Percent Solids:   95

Extraction Method:  3546

Units: mg/kg dry

8270C Semi-Volatile Organic Compounds

Analyte Results (MRL)
RI - RES DEC

Limit DF Analyzed Sequence Batch
12/07/10  10:21Isophorone  1 CL00623 ND (0.363) CTL0044

12/07/10  10:21Naphthalene  154 CL00623 ND (0.363) CTL0044

12/07/10  10:21Nitrobenzene  1 CL00623 ND (0.363) CTL0044

12/07/10  10:21N-Nitrosodimethylamine  1 CL00623 ND (0.363) CTL0044

12/07/10  10:21N-Nitroso-Di-n-Propylamine  1 CL00623 ND (0.363) CTL0044

12/07/10  10:21N-nitrosodiphenylamine  1 CL00623 ND (0.363) CTL0044

12/07/10  10:21Pentachlorophenol  15.3 CL00623 ND (1.82) CTL0044

12/07/10  10:21Phenanthrene  140 CL00623 ND (0.363) CTL0044

12/07/10  10:21Phenol  16000 CL00623 ND (0.363) CTL0044

12/07/10  10:21Pyrene  113 CL00623 ND (0.363) CTL0044

12/07/10  10:21Pyridine  1 CL00623 ND (1.82) CTL0044

%Recovery Qualifier Limits

30-13068 %Surrogate: 1,2-Dichlorobenzene-d4

30-13086 %Surrogate: 2,4,6-Tribromophenol

30-13070 %Surrogate: 2-Chlorophenol-d4

30-13068 %Surrogate: 2-Fluorobiphenyl

30-13072 %Surrogate: 2-Fluorophenol

30-13072 %Surrogate: Nitrobenzene-d5

30-13077 %Surrogate: Phenol-d6

30-13096 %Surrogate: p-Terphenyl-d14
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 

3050B/6000/7000 Total Metals

Batch CL00601 - 3050B

Blank

5.0 mg/kg wetAntimony ND

2.5 mg/kg wetArsenic ND

0.10 mg/kg wetBeryllium ND

0.50 mg/kg wetCadmium ND

1.0 mg/kg wetChromium ND

2.5 mg/kg wetCopper ND

5.0 mg/kg wetLead ND

2.5 mg/kg wetNickel ND

5.0 mg/kg wetSelenium ND

0.50 mg/kg wetSilver ND

0.25 mg/kg wetThallium ND

2.5 mg/kg wetZinc ND

LCS

17.6 121.0 80-12082mg/kg wetAntimony 98.8

8.8 109.0 80-12086mg/kg wetArsenic 94.3

0.37 92.10 80-12087mg/kg wetBeryllium 80.0

1.76 110.0 80-12093mg/kg wetCadmium 103

3.5 93.40 80-12090mg/kg wetChromium 83.7

8.8 74.70 80-12093mg/kg wetCopper 69.2

17.6 152.0 80-12098mg/kg wetLead 149

8.8 109.0 80-12096mg/kg wetNickel 104

17.6 207.0 80-12090mg/kg wetSelenium 187

1.76 51.90 80-12088mg/kg wetSilver 45.4

43.4 171.0 80-12096mg/kg wetThallium 165

8.8 299.0 80-12086mg/kg wetZinc 257

LCS Dup

18.2 121.0 2080-12098 18mg/kg wetAntimony 118

9.1 109.0 2080-12088 2mg/kg wetArsenic 95.9

0.38 92.10 2080-12086 0.8mg/kg wetBeryllium 79.4

1.83 110.0 2080-12091 2mg/kg wetCadmium 100

3.6 93.40 2080-12091 2mg/kg wetChromium 85.1

9.1 74.70 2080-12092 0.5mg/kg wetCopper 68.9

18.2 152.0 2080-12098 0.4mg/kg wetLead 148

9.1 109.0 2080-12095 0.7mg/kg wetNickel 104

18.2 207.0 2080-12091 0.9mg/kg wetSelenium 188

1.83 51.90 2080-12090 2mg/kg wetSilver 46.5

45.0 171.0 2080-12093 3mg/kg wetThallium 160

9.1 299.0 2080-12085 2mg/kg wetZinc 253

Batch CL00602 - 7471A

Blank
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 

3050B/6000/7000 Total Metals

Batch CL00602 - 7471A

0.033 mg/kg wetMercury ND

LCS

1.62 16.30 80-120107mg/kg wetMercury 17.5

LCS Dup

1.62 16.30 2080-120113 5mg/kg wetMercury 18.4

Duplicate Source: 1012057-01

0.030 ND 35mg/kg dryMercury ND

Matrix Spike Source: 1012057-01

0.033 0.1974 ND 75-12594mg/kg dryMercury 0.185

Matrix Spike Dup Source: 1012057-01

0.034 0.2071 ND 3575-12599 10mg/kg dryMercury 0.205

5035/8260B Volatile Organic Compounds / Methanol

Batch CL00619 - 5035

Blank

0.100 mg/kg wet1,1,1,2-Tetrachloroethane ND

0.0500 mg/kg wet1,1,1-Trichloroethane ND

0.0500 mg/kg wet1,1,2,2-Tetrachloroethane ND

0.0500 mg/kg wet1,1,2-Trichloroethane ND

0.0500 mg/kg wet1,1-Dichloroethane ND

0.0500 mg/kg wet1,1-Dichloroethene ND

0.0500 mg/kg wet1,1-Dichloropropene ND

0.0500 mg/kg wet1,2,3-Trichlorobenzene ND

0.0500 mg/kg wet1,2,3-Trichloropropane ND

0.0500 mg/kg wet1,2,4-Trichlorobenzene ND

0.0500 mg/kg wet1,2,4-Trimethylbenzene ND

0.300 mg/kg wet1,2-Dibromo-3-Chloropropane ND

0.0500 mg/kg wet1,2-Dibromoethane ND

0.0500 mg/kg wet1,2-Dichlorobenzene ND

0.0500 mg/kg wet1,2-Dichloroethane ND

0.0500 mg/kg wet1,2-Dichloropropane ND

0.0500 mg/kg wet1,3,5-Trimethylbenzene ND

0.0500 mg/kg wet1,3-Dichlorobenzene ND

0.0500 mg/kg wet1,3-Dichloropropane ND

0.0500 mg/kg wet1,4-Dichlorobenzene ND

5.00 mg/kg wet1,4-Dioxane - Screen ND

0.0500 mg/kg wet1-Chlorohexane ND

0.100 mg/kg wet2,2-Dichloropropane ND

1.25 mg/kg wet2-Butanone ND

0.0500 mg/kg wet2-Chlorotoluene ND

0.500 mg/kg wet2-Hexanone ND

0.0500 mg/kg wet4-Chlorotoluene ND

0.0500 mg/kg wet4-Isopropyltoluene ND

0.500 mg/kg wet4-Methyl-2-Pentanone ND
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 / Methanol

Batch CL00619 - 5035

1.25 mg/kg wetAcetone ND

0.0500 mg/kg wetBenzene ND

0.0500 mg/kg wetBromobenzene ND

0.0500 mg/kg wetBromochloromethane ND

0.0500 mg/kg wetBromodichloromethane ND

0.0500 mg/kg wetBromoform ND

0.100 mg/kg wetBromomethane ND

0.0500 mg/kg wetCarbon Disulfide ND

0.0500 mg/kg wetCarbon Tetrachloride ND

0.0500 mg/kg wetChlorobenzene ND

0.100 mg/kg wetChloroethane ND

0.0500 mg/kg wetChloroform ND

0.100 mg/kg wetChloromethane ND

0.0500 mg/kg wetcis-1,2-Dichloroethene ND

0.0500 mg/kg wetcis-1,3-Dichloropropene ND

0.0500 mg/kg wetDibromochloromethane ND

0.0500 mg/kg wetDibromomethane ND

0.0500 mg/kg wetDichlorodifluoromethane ND

0.0500 mg/kg wetDiethyl Ether ND

0.0500 mg/kg wetDi-isopropyl ether ND

0.0500 mg/kg wetEthyl tertiary-butyl ether ND

0.0500 mg/kg wetEthylbenzene ND

0.0500 mg/kg wetHexachlorobutadiene ND

0.0500 mg/kg wetIsopropylbenzene ND

0.0500 mg/kg wetMethyl tert-Butyl Ether ND

0.250 mg/kg wetMethylene Chloride ND

0.0500 mg/kg wetNaphthalene ND

0.0500 mg/kg wetn-Butylbenzene ND

0.0500 mg/kg wetn-Propylbenzene ND

0.0500 mg/kg wetsec-Butylbenzene ND

0.0500 mg/kg wetStyrene ND

0.0500 mg/kg wettert-Butylbenzene ND

0.0500 mg/kg wetTertiary-amyl methyl ether ND

0.0500 mg/kg wetTetrachloroethene ND

0.500 mg/kg wetTetrahydrofuran ND

0.0500 mg/kg wetToluene ND

0.0500 mg/kg wettrans-1,2-Dichloroethene ND

0.0500 mg/kg wettrans-1,3-Dichloropropene ND

0.0500 mg/kg wetTrichloroethene ND

0.250 mg/kg wetVinyl Acetate ND

0.0500 mg/kg wetVinyl Chloride ND

0.0500 mg/kg wetXylene O ND

0.100 mg/kg wetXylene P,M ND

2.500 70-130882.20 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

2.500 70-130902.25 mg/kg wetSurrogate: 4-Bromofluorobenzene
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 / Methanol

Batch CL00619 - 5035

2.500 70-130912.27 mg/kg wetSurrogate: Dibromofluoromethane

2.500 70-130932.32 mg/kg wetSurrogate: Toluene-d8

LCS

0.100 2.500 70-13097mg/kg wet1,1,1,2-Tetrachloroethane 2.43

0.0500 2.500 70-13096mg/kg wet1,1,1-Trichloroethane 2.41

0.0500 2.500 70-13098mg/kg wet1,1,2,2-Tetrachloroethane 2.45

0.0500 2.500 70-13090mg/kg wet1,1,2-Trichloroethane 2.24

0.0500 2.500 70-13095mg/kg wet1,1-Dichloroethane 2.37

0.0500 2.500 70-130106mg/kg wet1,1-Dichloroethene 2.66

0.0500 2.500 70-130105mg/kg wet1,1-Dichloropropene 2.63

0.0500 2.500 70-13091mg/kg wet1,2,3-Trichlorobenzene 2.28

0.0500 2.500 70-130104mg/kg wet1,2,3-Trichloropropane 2.60

0.0500 2.500 70-13097mg/kg wet1,2,4-Trichlorobenzene 2.44

0.0500 2.500 70-13099mg/kg wet1,2,4-Trimethylbenzene 2.47

0.300 2.500 70-130107mg/kg wet1,2-Dibromo-3-Chloropropane 2.68

0.0500 2.500 70-13099mg/kg wet1,2-Dibromoethane 2.47

0.0500 2.500 70-13097mg/kg wet1,2-Dichlorobenzene 2.42

0.0500 2.500 70-13097mg/kg wet1,2-Dichloroethane 2.43

0.0500 2.500 70-130105mg/kg wet1,2-Dichloropropane 2.62

0.0500 2.500 70-130100mg/kg wet1,3,5-Trimethylbenzene 2.50

0.0500 2.500 70-13097mg/kg wet1,3-Dichlorobenzene 2.42

0.0500 2.500 70-13099mg/kg wet1,3-Dichloropropane 2.49

0.0500 2.500 70-13096mg/kg wet1,4-Dichlorobenzene 2.40

5.00 50.00 44-241116mg/kg wet1,4-Dioxane - Screen 58.2

0.0500 2.500 70-130102mg/kg wet1-Chlorohexane 2.55

0.100 2.500 70-130102mg/kg wet2,2-Dichloropropane 2.55

1.25 12.50 70-13098mg/kg wet2-Butanone 12.3

0.0500 2.500 70-13092mg/kg wet2-Chlorotoluene 2.31

0.500 12.50 70-130106mg/kg wet2-Hexanone 13.2

0.0500 2.500 70-13095mg/kg wet4-Chlorotoluene 2.38

0.0500 2.500 70-13092mg/kg wet4-Isopropyltoluene 2.29

0.500 12.50 70-130111mg/kg wet4-Methyl-2-Pentanone 13.9

1.25 12.50 70-13076mg/kg wetAcetone 9.52

0.0500 2.500 70-130100mg/kg wetBenzene 2.51

0.0500 2.500 70-13097mg/kg wetBromobenzene 2.42

0.0500 2.500 70-130103mg/kg wetBromochloromethane 2.58

0.0500 2.500 70-13097mg/kg wetBromodichloromethane 2.43

0.0500 2.500 70-130102mg/kg wetBromoform 2.56

0.100 2.500 70-130122mg/kg wetBromomethane 3.05

0.0500 2.500 70-13087mg/kg wetCarbon Disulfide 2.18

0.0500 2.500 70-130103mg/kg wetCarbon Tetrachloride 2.59

0.0500 2.500 70-13097mg/kg wetChlorobenzene 2.42

0.100 2.500 70-130120mg/kg wetChloroethane 3.00

0.0500 2.500 70-13095mg/kg wetChloroform 2.37
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 / Methanol

Batch CL00619 - 5035

0.100 2.500 70-13096mg/kg wetChloromethane 2.40

0.0500 2.500 70-130107mg/kg wetcis-1,2-Dichloroethene 2.67

0.0500 2.500 70-130100mg/kg wetcis-1,3-Dichloropropene 2.51

0.0500 2.500 70-130102mg/kg wetDibromochloromethane 2.56

0.0500 2.500 70-13095mg/kg wetDibromomethane 2.37

0.0500 2.500 70-130109mg/kg wetDichlorodifluoromethane 2.72

0.0500 2.500 70-13096mg/kg wetDiethyl Ether 2.41

0.0500 2.500 70-130104mg/kg wetDi-isopropyl ether 2.61

0.0500 2.500 70-130100mg/kg wetEthyl tertiary-butyl ether 2.49

0.0500 2.500 70-130101mg/kg wetEthylbenzene 2.52

0.0500 2.500 70-130100mg/kg wetHexachlorobutadiene 2.51

0.0500 2.500 70-13082mg/kg wetIsopropylbenzene 2.04

0.0500 2.500 70-130101mg/kg wetMethyl tert-Butyl Ether 2.53

0.250 2.500 70-130108mg/kg wetMethylene Chloride 2.69

0.0500 2.500 70-13090mg/kg wetNaphthalene 2.26

0.0500 2.500 70-130105mg/kg wetn-Butylbenzene 2.62

0.0500 2.500 70-130102mg/kg wetn-Propylbenzene 2.56

0.0500 2.500 70-130100mg/kg wetsec-Butylbenzene 2.50

0.0500 2.500 70-13099mg/kg wetStyrene 2.46

0.0500 2.500 70-13096mg/kg wettert-Butylbenzene 2.39

0.0500 2.500 70-130103mg/kg wetTertiary-amyl methyl ether 2.57

0.0500 2.500 70-13095mg/kg wetTetrachloroethene 2.37

0.500 2.500 70-13098mg/kg wetTetrahydrofuran 2.45

0.0500 2.500 70-13099mg/kg wetToluene 2.48

0.0500 2.500 70-13093mg/kg wettrans-1,2-Dichloroethene 2.33

0.0500 2.500 70-13094mg/kg wettrans-1,3-Dichloropropene 2.34

0.0500 2.500 70-130102mg/kg wetTrichloroethene 2.54

0.250 2.500 70-130114mg/kg wetVinyl Acetate 2.86

0.0500 2.500 70-130113mg/kg wetVinyl Chloride 2.82

0.0500 2.500 70-13097mg/kg wetXylene O 2.43

0.100 5.000 70-130101mg/kg wetXylene P,M 5.03

2.500 70-130922.30 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

2.500 70-130932.33 mg/kg wetSurrogate: 4-Bromofluorobenzene

2.500 70-130922.31 mg/kg wetSurrogate: Dibromofluoromethane

2.500 70-130972.42 mg/kg wetSurrogate: Toluene-d8

LCS Dup

0.100 2.500 2570-13098 0.7mg/kg wet1,1,1,2-Tetrachloroethane 2.45

0.0500 2.500 2570-13097 0.5mg/kg wet1,1,1-Trichloroethane 2.42

0.0500 2.500 2570-130101 4mg/kg wet1,1,2,2-Tetrachloroethane 2.53

0.0500 2.500 2570-13091 2mg/kg wet1,1,2-Trichloroethane 2.28

0.0500 2.500 2570-13095 0.4mg/kg wet1,1-Dichloroethane 2.36

0.0500 2.500 2570-130110 4mg/kg wet1,1-Dichloroethene 2.76

0.0500 2.500 2570-130107 2mg/kg wet1,1-Dichloropropene 2.68

0.0500 2.500 2570-13097 6mg/kg wet1,2,3-Trichlorobenzene 2.42

0.0500 2.500 2570-130109 5mg/kg wet1,2,3-Trichloropropane 2.72
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 / Methanol

Batch CL00619 - 5035

0.0500 2.500 2570-130102 4mg/kg wet1,2,4-Trichlorobenzene 2.54

0.0500 2.500 2570-130100 2mg/kg wet1,2,4-Trimethylbenzene 2.51

0.300 2.500 2570-130113 5mg/kg wet1,2-Dibromo-3-Chloropropane 2.83

0.0500 2.500 2570-130100 1mg/kg wet1,2-Dibromoethane 2.49

0.0500 2.500 2570-130100 3mg/kg wet1,2-Dichlorobenzene 2.49

0.0500 2.500 2570-13099 1mg/kg wet1,2-Dichloroethane 2.46

0.0500 2.500 2570-130103 1mg/kg wet1,2-Dichloropropane 2.58

0.0500 2.500 2570-130101 1mg/kg wet1,3,5-Trimethylbenzene 2.52

0.0500 2.500 2570-13099 2mg/kg wet1,3-Dichlorobenzene 2.49

0.0500 2.500 2570-130101 1mg/kg wet1,3-Dichloropropane 2.52

0.0500 2.500 2570-13096 0.1mg/kg wet1,4-Dichlorobenzene 2.40

5.00 50.00 20044-241123 6mg/kg wet1,4-Dioxane - Screen 61.7

0.0500 2.500 2570-130101 1mg/kg wet1-Chlorohexane 2.52

0.100 2.500 2570-13099 3mg/kg wet2,2-Dichloropropane 2.48

1.25 12.50 2570-130104 6mg/kg wet2-Butanone 13.0

0.0500 2.500 2570-13099 7mg/kg wet2-Chlorotoluene 2.48

0.500 12.50 2570-130112 5mg/kg wet2-Hexanone 14.0

0.0500 2.500 2570-13097 2mg/kg wet4-Chlorotoluene 2.42

0.0500 2.500 2570-13093 2mg/kg wet4-Isopropyltoluene 2.33

0.500 12.50 2570-130115 4mg/kg wet4-Methyl-2-Pentanone 14.4

1.25 12.50 2570-13097 24mg/kg wetAcetone 12.1

0.0500 2.500 2570-130100 0.8mg/kg wetBenzene 2.49

0.0500 2.500 2570-13099 2mg/kg wetBromobenzene 2.48

0.0500 2.500 2570-130103 0.2mg/kg wetBromochloromethane 2.57

0.0500 2.500 2570-13098 0.5mg/kg wetBromodichloromethane 2.44

0.0500 2.500 2570-130106 4mg/kg wetBromoform 2.66

0.100 2.500 2570-130115 6mg/kg wetBromomethane 2.87

0.0500 2.500 2570-130109 22mg/kg wetCarbon Disulfide 2.72

0.0500 2.500 2570-130102 2mg/kg wetCarbon Tetrachloride 2.54

0.0500 2.500 2570-13099 2mg/kg wetChlorobenzene 2.46

0.100 2.500 2570-130116 4mg/kg wetChloroethane 2.89

0.0500 2.500 2570-13095 0.3mg/kg wetChloroform 2.37

0.100 2.500 2570-13098 2mg/kg wetChloromethane 2.44

0.0500 2.500 2570-130106 1mg/kg wetcis-1,2-Dichloroethene 2.64

0.0500 2.500 2570-130103 3mg/kg wetcis-1,3-Dichloropropene 2.58

0.0500 2.500 2570-130102 0.08mg/kg wetDibromochloromethane 2.56

0.0500 2.500 2570-13096 1mg/kg wetDibromomethane 2.39

0.0500 2.500 2570-130111 2mg/kg wetDichlorodifluoromethane 2.77

0.0500 2.500 2570-130100 4mg/kg wetDiethyl Ether 2.50

0.0500 2.500 2570-130105 0.3mg/kg wetDi-isopropyl ether 2.61

0.0500 2.500 2570-130102 2mg/kg wetEthyl tertiary-butyl ether 2.54

0.0500 2.500 2570-130102 0.6mg/kg wetEthylbenzene 2.54

0.0500 2.500 2570-130106 5mg/kg wetHexachlorobutadiene 2.64

0.0500 2.500 2570-13082 0.7mg/kg wetIsopropylbenzene 2.06

0.0500 2.500 2570-130105 3mg/kg wetMethyl tert-Butyl Ether 2.61
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 / Methanol

Batch CL00619 - 5035

0.250 2.500 2570-130107 0.7mg/kg wetMethylene Chloride 2.68

0.0500 2.500 2570-130100 11mg/kg wetNaphthalene 2.51

0.0500 2.500 2570-130109 4mg/kg wetn-Butylbenzene 2.72

0.0500 2.500 2570-130100 3mg/kg wetn-Propylbenzene 2.49

0.0500 2.500 2570-130102 2mg/kg wetsec-Butylbenzene 2.54

0.0500 2.500 2570-130100 1mg/kg wetStyrene 2.49

0.0500 2.500 2570-13097 1mg/kg wettert-Butylbenzene 2.42

0.0500 2.500 2570-130104 1mg/kg wetTertiary-amyl methyl ether 2.60

0.0500 2.500 2570-13095 0.5mg/kg wetTetrachloroethene 2.38

0.500 2.500 2570-13099 0.7mg/kg wetTetrahydrofuran 2.47

0.0500 2.500 2570-130100 0.2mg/kg wetToluene 2.49

0.0500 2.500 2570-13093 0.09mg/kg wettrans-1,2-Dichloroethene 2.33

0.0500 2.500 2570-13095 2mg/kg wettrans-1,3-Dichloropropene 2.39

0.0500 2.500 2570-130102 0.6mg/kg wetTrichloroethene 2.55

0.250 2.500 2570-130114 0.2mg/kg wetVinyl Acetate 2.85

0.0500 2.500 2570-130113 0.5mg/kg wetVinyl Chloride 2.84

0.0500 2.500 2570-13098 1mg/kg wetXylene O 2.45

0.100 5.000 2570-130100 0.8mg/kg wetXylene P,M 4.99

2.500 70-130932.33 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

2.500 70-130942.34 mg/kg wetSurrogate: 4-Bromofluorobenzene

2.500 70-130912.28 mg/kg wetSurrogate: Dibromofluoromethane

2.500 70-130972.42 mg/kg wetSurrogate: Toluene-d8

Matrix Spike Source: 1012057-01

0.0778 1.945 ND 70-13097mg/kg dry1,1,1,2-Tetrachloroethane 1.89

0.0389 1.945 ND 70-130102mg/kg dry1,1,1-Trichloroethane 1.99

0.0389 1.945 ND 70-130106mg/kg dry1,1,2,2-Tetrachloroethane 2.05

0.0389 1.945 ND 70-13096mg/kg dry1,1,2-Trichloroethane 1.88

0.0389 1.945 ND 70-130102mg/kg dry1,1-Dichloroethane 1.99

0.0389 1.945 ND 70-130120mg/kg dry1,1-Dichloroethene 2.33

0.0389 1.945 ND 70-130116mg/kg dry1,1-Dichloropropene 2.26

0.0389 1.945 ND 70-13086mg/kg dry1,2,3-Trichlorobenzene 1.67

0.0389 1.945 ND 70-130108mg/kg dry1,2,3-Trichloropropane 2.11

0.0389 1.945 ND 70-13093mg/kg dry1,2,4-Trichlorobenzene 1.80

0.0389 1.945 ND 70-130104mg/kg dry1,2,4-Trimethylbenzene 2.02

0.233 1.945 ND 70-130105mg/kg dry1,2-Dibromo-3-Chloropropane 2.03

0.0389 1.945 ND 70-130101mg/kg dry1,2-Dibromoethane 1.97

0.0389 1.945 ND 70-13099mg/kg dry1,2-Dichlorobenzene 1.93

0.0389 1.945 ND 70-13099mg/kg dry1,2-Dichloroethane 1.93

0.0389 1.945 ND 70-130114mg/kg dry1,2-Dichloropropane 2.21

0.0389 1.945 ND 70-130105mg/kg dry1,3,5-Trimethylbenzene 2.05

0.0389 1.945 ND 70-130100mg/kg dry1,3-Dichlorobenzene 1.94

0.0389 1.945 ND 70-130103mg/kg dry1,3-Dichloropropane 2.01

0.0389 1.945 ND 70-13098mg/kg dry1,4-Dichlorobenzene 1.90

3.89 38.89 ND 44-24195mg/kg dry1,4-Dioxane - Screen 37.1

0.0389 1.945 ND 70-130109mg/kg dry1-Chlorohexane 2.11
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 / Methanol

Batch CL00619 - 5035

0.0778 1.945 ND 70-13091mg/kg dry2,2-Dichloropropane 1.78

0.973 9.723 ND 70-130106mg/kg dry2-Butanone 10.3

0.0389 1.945 ND 70-130110mg/kg dry2-Chlorotoluene 2.15

0.389 9.723 ND 70-130109mg/kg dry2-Hexanone 10.6

0.0389 1.945 ND 70-13099mg/kg dry4-Chlorotoluene 1.93

0.0389 1.945 ND 70-13097mg/kg dry4-Isopropyltoluene 1.88

0.389 9.723 ND 70-130121mg/kg dry4-Methyl-2-Pentanone 11.8

0.973 9.723 ND 70-13080mg/kg dryAcetone 7.73

0.0389 1.945 ND 70-130110mg/kg dryBenzene 2.14

0.0389 1.945 ND 70-130102mg/kg dryBromobenzene 1.97

0.0389 1.945 ND 70-130112mg/kg dryBromochloromethane 2.19

0.0389 1.945 ND 70-130100mg/kg dryBromodichloromethane 1.94

0.0389 1.945 ND 70-130101mg/kg dryBromoform 1.97

0.0778 1.945 ND 70-130101mg/kg dryBromomethane 1.96

0.0389 1.945 ND 70-130109mg/kg dryCarbon Disulfide 2.12

0.0389 1.945 ND 70-130102mg/kg dryCarbon Tetrachloride 1.98

0.0389 1.945 ND 70-130102mg/kg dryChlorobenzene 1.97

0.0778 1.945 ND 70-130121mg/kg dryChloroethane 2.36

0.0389 1.945 ND 70-130100mg/kg dryChloroform 1.94

0.0778 1.945 ND 70-130109mg/kg dryChloromethane 2.13

0.0389 1.945 ND 70-130113mg/kg drycis-1,2-Dichloroethene 2.21

0.0389 1.945 ND 70-130107mg/kg drycis-1,3-Dichloropropene 2.07

0.0389 1.945 ND 70-130101mg/kg dryDibromochloromethane 1.95

0.0389 1.945 ND 70-13099mg/kg dryDibromomethane 1.93

0.0389 1.945 ND 70-130119mg/kg dryDichlorodifluoromethane 2.32

0.0389 1.945 ND 70-130106mg/kg dryDiethyl Ether 2.06

0.0389 1.945 ND 70-130114mg/kg dryDi-isopropyl ether 2.22

0.0389 1.945 ND 70-130107mg/kg dryEthyl tertiary-butyl ether 2.09

0.0389 1.945 ND 70-130105mg/kg dryEthylbenzene 2.04

0.0389 1.945 ND 70-13091mg/kg dryHexachlorobutadiene 1.77

0.0389 1.945 ND 70-13089mg/kg dryIsopropylbenzene 1.73

0.0389 1.945 ND 70-130107mg/kg dryMethyl tert-Butyl Ether 2.09

0.195 1.945 ND 70-130118mg/kg dryMethylene Chloride 2.29

0.0389 1.945 ND 70-13080mg/kg dryNaphthalene 1.55

0.0389 1.945 ND 70-130108mg/kg dryn-Butylbenzene 2.09

0.0389 1.945 ND 70-130101mg/kg dryn-Propylbenzene 1.96

0.0389 1.945 ND 70-130107mg/kg drysec-Butylbenzene 2.07

0.0389 1.945 ND 70-130102mg/kg dryStyrene 1.98

0.0389 1.945 ND 70-130100mg/kg drytert-Butylbenzene 1.94

0.0389 1.945 ND 70-130109mg/kg dryTertiary-amyl methyl ether 2.12

0.0389 1.945 ND 70-13099mg/kg dryTetrachloroethene 1.93

0.389 1.945 ND 70-130111mg/kg dryTetrahydrofuran 2.15

0.0389 1.945 ND 70-130107mg/kg dryToluene 2.09

0.0389 1.945 ND 70-130101mg/kg drytrans-1,2-Dichloroethene 1.97

0.0389 1.945 ND 70-13096mg/kg drytrans-1,3-Dichloropropene 1.87
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 / Methanol

Batch CL00619 - 5035

0.0389 1.945 ND 70-130110mg/kg dryTrichloroethene 2.13

0.195 1.945 ND 70-130118mg/kg dryVinyl Acetate 2.29

0.0389 1.945 ND 70-130129mg/kg dryVinyl Chloride 2.50

0.0389 1.945 ND 70-130102mg/kg dryXylene O 1.98

0.0778 3.889 ND 70-130104mg/kg dryXylene P,M 4.04

1.945 70-1301021.98 mg/kg drySurrogate: 1,2-Dichloroethane-d4

1.945 70-1301052.03 mg/kg drySurrogate: 4-Bromofluorobenzene

1.945 70-1301062.06 mg/kg drySurrogate: Dibromofluoromethane

1.945 70-1301112.15 mg/kg drySurrogate: Toluene-d8

Matrix Spike Dup Source: 1012057-01

0.0778 1.945 ND 3070-13095 2mg/kg dry1,1,1,2-Tetrachloroethane 1.84

0.0389 1.945 ND 3070-130100 3mg/kg dry1,1,1-Trichloroethane 1.94

0.0389 1.945 ND 3070-130103 2mg/kg dry1,1,2,2-Tetrachloroethane 2.00

0.0389 1.945 ND 3070-13095 2mg/kg dry1,1,2-Trichloroethane 1.85

0.0389 1.945 ND 3070-130101 1mg/kg dry1,1-Dichloroethane 1.96

0.0389 1.945 ND 3070-130115 4mg/kg dry1,1-Dichloroethene 2.24

0.0389 1.945 ND 3070-130108 8mg/kg dry1,1-Dichloropropene 2.09

0.0389 1.945 ND 3070-13091 6mg/kg dry1,2,3-Trichlorobenzene 1.77

0.0389 1.945 ND 3070-130109 0.4mg/kg dry1,2,3-Trichloropropane 2.12

0.0389 1.945 ND 3070-13098 5mg/kg dry1,2,4-Trichlorobenzene 1.90

0.0389 1.945 ND 3070-130101 3mg/kg dry1,2,4-Trimethylbenzene 1.97

0.233 1.945 ND 3070-130104 0.3mg/kg dry1,2-Dibromo-3-Chloropropane 2.03

0.0389 1.945 ND 3070-13098 3mg/kg dry1,2-Dibromoethane 1.90

0.0389 1.945 ND 3070-13097 2mg/kg dry1,2-Dichlorobenzene 1.89

0.0389 1.945 ND 3070-13098 2mg/kg dry1,2-Dichloroethane 1.90

0.0389 1.945 ND 3070-130109 4mg/kg dry1,2-Dichloropropane 2.12

0.0389 1.945 ND 3070-130102 4mg/kg dry1,3,5-Trimethylbenzene 1.98

0.0389 1.945 ND 3070-13096 4mg/kg dry1,3-Dichlorobenzene 1.87

0.0389 1.945 ND 3070-130100 3mg/kg dry1,3-Dichloropropane 1.95

0.0389 1.945 ND 3070-13095 3mg/kg dry1,4-Dichlorobenzene 1.84

3.89 38.89 ND 20044-241115 19mg/kg dry1,4-Dioxane - Screen 44.9

0.0389 1.945 ND 3070-130101 7mg/kg dry1-Chlorohexane 1.96

0.0778 1.945 ND 3070-13087 5mg/kg dry2,2-Dichloropropane 1.69

0.973 9.723 ND 3070-130103 2mg/kg dry2-Butanone 10.1

0.0389 1.945 ND 3070-13097 13mg/kg dry2-Chlorotoluene 1.88

0.389 9.723 ND 3070-130107 2mg/kg dry2-Hexanone 10.4

0.0389 1.945 ND 3070-13096 3mg/kg dry4-Chlorotoluene 1.87

0.0389 1.945 ND 3070-13094 3mg/kg dry4-Isopropyltoluene 1.83

0.389 9.723 ND 3070-130119 2mg/kg dry4-Methyl-2-Pentanone 11.5

0.973 9.723 ND 3070-13079 0.2mg/kg dryAcetone 7.71

0.0389 1.945 ND 3070-130106 3mg/kg dryBenzene 2.07

0.0389 1.945 ND 3070-13098 4mg/kg dryBromobenzene 1.90

0.0389 1.945 ND 3070-130109 3mg/kg dryBromochloromethane 2.12

0.0389 1.945 ND 3070-13098 2mg/kg dryBromodichloromethane 1.91

0.0389 1.945 ND 3070-13098 3mg/kg dryBromoform 1.91
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 / Methanol

Batch CL00619 - 5035

0.0778 1.945 ND 3070-130106 5mg/kg dryBromomethane 2.06

0.0389 1.945 ND 3070-130109 0.4mg/kg dryCarbon Disulfide 2.13

0.0389 1.945 ND 3070-130101 0.4mg/kg dryCarbon Tetrachloride 1.97

0.0389 1.945 ND 3070-13097 4mg/kg dryChlorobenzene 1.89

0.0778 1.945 ND 3070-130111 9mg/kg dryChloroethane 2.15

0.0389 1.945 ND 3070-13097 2mg/kg dryChloroform 1.89

0.0778 1.945 ND 3070-130107 2mg/kg dryChloromethane 2.09

0.0389 1.945 ND 3070-130111 2mg/kg drycis-1,2-Dichloroethene 2.17

0.0389 1.945 ND 3070-130105 2mg/kg drycis-1,3-Dichloropropene 2.03

0.0389 1.945 ND 3070-13097 3mg/kg dryDibromochloromethane 1.90

0.0389 1.945 ND 3070-13097 3mg/kg dryDibromomethane 1.88

0.0389 1.945 ND 3070-130115 4mg/kg dryDichlorodifluoromethane 2.23

0.0389 1.945 ND 3070-130105 1mg/kg dryDiethyl Ether 2.04

0.0389 1.945 ND 3070-130111 3mg/kg dryDi-isopropyl ether 2.16

0.0389 1.945 ND 3070-130104 3mg/kg dryEthyl tertiary-butyl ether 2.03

0.0389 1.945 ND 3070-130101 3mg/kg dryEthylbenzene 1.97

0.0389 1.945 ND 3070-13096 5mg/kg dryHexachlorobutadiene 1.87

0.0389 1.945 ND 3070-13085 4mg/kg dryIsopropylbenzene 1.66

0.0389 1.945 ND 3070-130105 2mg/kg dryMethyl tert-Butyl Ether 2.04

0.195 1.945 ND 3070-130114 3mg/kg dryMethylene Chloride 2.22

0.0389 1.945 ND 3070-13091 13mg/kg dryNaphthalene 1.77

0.0389 1.945 ND 3070-130108 0.7mg/kg dryn-Butylbenzene 2.11

0.0389 1.945 ND 3070-130105 4mg/kg dryn-Propylbenzene 2.04

0.0389 1.945 ND 3070-130105 2mg/kg drysec-Butylbenzene 2.03

0.0389 1.945 ND 3070-130100 2mg/kg dryStyrene 1.95

0.0389 1.945 ND 3070-13098 2mg/kg drytert-Butylbenzene 1.90

0.0389 1.945 ND 3070-130107 2mg/kg dryTertiary-amyl methyl ether 2.08

0.0389 1.945 ND 3070-13094 6mg/kg dryTetrachloroethene 1.82

0.389 1.945 ND 3070-130110 0.4mg/kg dryTetrahydrofuran 2.14

0.0389 1.945 ND 3070-130104 3mg/kg dryToluene 2.02

0.0389 1.945 ND 3070-13098 3mg/kg drytrans-1,2-Dichloroethene 1.91

0.0389 1.945 ND 3070-13093 3mg/kg drytrans-1,3-Dichloropropene 1.81

0.0389 1.945 ND 3070-130107 3mg/kg dryTrichloroethene 2.08

0.195 1.945 ND 3070-130116 2mg/kg dryVinyl Acetate 2.25

0.0389 1.945 ND 3070-130123 4mg/kg dryVinyl Chloride 2.40

0.0389 1.945 ND 3070-13098 4mg/kg dryXylene O 1.91

0.0778 3.889 ND 3070-13099 4mg/kg dryXylene P,M 3.86

1.945 70-1301001.94 mg/kg drySurrogate: 1,2-Dichloroethane-d4

1.945 70-1301021.98 mg/kg drySurrogate: 4-Bromofluorobenzene

1.945 70-1301032.01 mg/kg drySurrogate: Dibromofluoromethane

1.945 70-1301072.08 mg/kg drySurrogate: Toluene-d8

8100M Total Petroleum Hydrocarbons

Batch CL00819 - 3546

Blank
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 

8100M Total Petroleum Hydrocarbons

Batch CL00819 - 3546

0.2 mg/kg wetDecane (C10) ND

0.2 mg/kg wetDocosane (C22) ND

0.2 mg/kg wetDodecane (C12) ND

0.2 mg/kg wetEicosane (C20) ND

0.2 mg/kg wetHexacosane (C26) ND

0.2 mg/kg wetHexadecane (C16) ND

0.2 mg/kg wetNonadecane (C19) ND

0.2 mg/kg wetNonane (C9) ND

0.2 mg/kg wetOctacosane (C28) ND

0.2 mg/kg wetOctadecane (C18) ND

0.2 mg/kg wetTetracosane (C24) ND

0.2 mg/kg wetTetradecane (C14) ND

37.5 mg/kg wetTotal Petroleum Hydrocarbons ND

0.2 mg/kg wetTriacontane (C30) ND

5.000 40-1401015.06 mg/kg wetSurrogate: O-Terphenyl

LCS

0.2 2.500 40-14077mg/kg wetDecane (C10) 1.9

0.2 2.500 40-14090mg/kg wetDocosane (C22) 2.2

0.2 2.500 40-14087mg/kg wetDodecane (C12) 2.2

0.2 2.500 40-14094mg/kg wetEicosane (C20) 2.3

0.2 2.500 40-14094mg/kg wetHexacosane (C26) 2.4

0.2 2.500 40-14092mg/kg wetHexadecane (C16) 2.3

0.2 2.500 40-14096mg/kg wetNonadecane (C19) 2.4

0.2 2.500 30-14064mg/kg wetNonane (C9) 1.6

0.2 2.500 40-14095mg/kg wetOctacosane (C28) 2.4

0.2 2.500 40-14092mg/kg wetOctadecane (C18) 2.3

0.2 2.500 40-14095mg/kg wetTetracosane (C24) 2.4

0.2 2.500 40-14087mg/kg wetTetradecane (C14) 2.2

37.5 35.00 40-14086mg/kg wetTotal Petroleum Hydrocarbons 30.0

0.2 2.500 40-14097mg/kg wetTriacontane (C30) 2.4

5.000 40-140944.68 mg/kg wetSurrogate: O-Terphenyl

LCS Dup

0.2 2.500 5040-14081 5mg/kg wetDecane (C10) 2.0

0.2 2.500 5040-14089 0.2mg/kg wetDocosane (C22) 2.2

0.2 2.500 5040-14090 4mg/kg wetDodecane (C12) 2.3

0.2 2.500 5040-14093 0.8mg/kg wetEicosane (C20) 2.3

0.2 2.500 5040-14093 0.6mg/kg wetHexacosane (C26) 2.3

0.2 2.500 5040-14093 1mg/kg wetHexadecane (C16) 2.3

0.2 2.500 5040-14096 0.3mg/kg wetNonadecane (C19) 2.4

0.2 2.500 5030-14065 1mg/kg wetNonane (C9) 1.6

0.2 2.500 5040-14094 0.7mg/kg wetOctacosane (C28) 2.4

0.2 2.500 5040-14092 0.4mg/kg wetOctadecane (C18) 2.3

0.2 2.500 5040-14094 0.2mg/kg wetTetracosane (C24) 2.4
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 

8100M Total Petroleum Hydrocarbons

Batch CL00819 - 3546

0.2 2.500 5040-14091 4mg/kg wetTetradecane (C14) 2.3

37.5 35.00 5040-14086 0.8mg/kg wetTotal Petroleum Hydrocarbons 30.2

0.2 2.500 5040-14096 0.8mg/kg wetTriacontane (C30) 2.4

5.000 40-140944.71 mg/kg wetSurrogate: O-Terphenyl

8270C Semi-Volatile Organic Compounds

Batch CL00623 - 3546

Blank

0.333 mg/kg wet1,1-Biphenyl ND

0.333 mg/kg wet1,2,4-Trichlorobenzene ND

0.333 mg/kg wet1,2-Dichlorobenzene ND

0.333 mg/kg wet1,3-Dichlorobenzene ND

0.333 mg/kg wet1,4-Dichlorobenzene ND

1.67 mg/kg wet2,3,4,6-Tetrachlorophenol ND

0.333 mg/kg wet2,4,5-Trichlorophenol ND

0.333 mg/kg wet2,4,6-Trichlorophenol ND

0.333 mg/kg wet2,4-Dichlorophenol ND

0.333 mg/kg wet2,4-Dimethylphenol ND

1.67 mg/kg wet2,4-Dinitrophenol ND

0.333 mg/kg wet2,4-Dinitrotoluene ND

0.333 mg/kg wet2,6-Dinitrotoluene ND

0.333 mg/kg wet2-Chloronaphthalene ND

0.333 mg/kg wet2-Chlorophenol ND

0.333 mg/kg wet2-Methylnaphthalene ND

0.333 mg/kg wet2-Methylphenol ND

0.333 mg/kg wet2-Nitroaniline ND

0.333 mg/kg wet2-Nitrophenol ND

0.667 mg/kg wet3,3´-Dichlorobenzidine ND

0.667 mg/kg wet3+4-Methylphenol ND

0.333 mg/kg wet3-Nitroaniline ND

1.67 mg/kg wet4,6-Dinitro-2-Methylphenol ND

0.333 mg/kg wet4-Bromophenyl-phenylether ND

0.333 mg/kg wet4-Chloro-3-Methylphenol ND

0.667 mg/kg wet4-Chloroaniline ND

0.333 mg/kg wet4-Chloro-phenyl-phenyl ether ND

0.333 mg/kg wet4-Nitroaniline ND

1.67 mg/kg wet4-Nitrophenol ND

0.333 mg/kg wetAcenaphthene ND

0.333 mg/kg wetAcenaphthylene ND

0.667 mg/kg wetAcetophenone ND

0.667 mg/kg wetAniline ND

0.333 mg/kg wetAnthracene ND

0.333 mg/kg wetAzobenzene ND

0.333 mg/kg wetBenzo(a)anthracene ND
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 

8270C Semi-Volatile Organic Compounds

Batch CL00623 - 3546

0.167 mg/kg wetBenzo(a)pyrene ND

0.333 mg/kg wetBenzo(b)fluoranthene ND

0.333 mg/kg wetBenzo(g,h,i)perylene ND

0.333 mg/kg wetBenzo(k)fluoranthene ND

1.67 mg/kg wetBenzoic Acid ND

0.333 mg/kg wetBenzyl Alcohol ND

0.333 mg/kg wetbis(2-Chloroethoxy)methane ND

0.333 mg/kg wetbis(2-Chloroethyl)ether ND

0.333 mg/kg wetbis(2-chloroisopropyl)Ether ND

0.333 mg/kg wetbis(2-Ethylhexyl)phthalate ND

0.333 mg/kg wetButylbenzylphthalate ND

0.333 mg/kg wetCarbazole ND

0.167 mg/kg wetChrysene ND

0.167 mg/kg wetDibenzo(a,h)Anthracene ND

0.333 mg/kg wetDibenzofuran ND

0.333 mg/kg wetDiethylphthalate ND

0.333 mg/kg wetDimethylphthalate ND

0.333 mg/kg wetDi-n-butylphthalate ND

0.333 mg/kg wetDi-n-octylphthalate ND

0.333 mg/kg wetFluoranthene ND

0.333 mg/kg wetFluorene ND

0.167 mg/kg wetHexachlorobenzene ND

0.333 mg/kg wetHexachlorobutadiene ND

1.67 mg/kg wetHexachlorocyclopentadiene ND

0.333 mg/kg wetHexachloroethane ND

0.333 mg/kg wetIndeno(1,2,3-cd)Pyrene ND

0.333 mg/kg wetIsophorone ND

0.333 mg/kg wetNaphthalene ND

0.333 mg/kg wetNitrobenzene ND

0.333 mg/kg wetN-Nitrosodimethylamine ND

0.333 mg/kg wetN-Nitroso-Di-n-Propylamine ND

0.333 mg/kg wetN-nitrosodiphenylamine ND

1.67 mg/kg wetPentachlorophenol ND

0.333 mg/kg wetPhenanthrene ND

0.333 mg/kg wetPhenol ND

0.333 mg/kg wetPyrene ND

1.67 mg/kg wetPyridine ND

3.333 30-130842.81 mg/kg wetSurrogate: 1,2-Dichlorobenzene-d4

5.000 30-130944.71 mg/kg wetSurrogate: 2,4,6-Tribromophenol

5.000 30-130844.22 mg/kg wetSurrogate: 2-Chlorophenol-d4

3.333 30-130822.75 mg/kg wetSurrogate: 2-Fluorobiphenyl

5.000 30-130844.22 mg/kg wetSurrogate: 2-Fluorophenol

3.333 30-130882.93 mg/kg wetSurrogate: Nitrobenzene-d5

5.000 30-130904.49 mg/kg wetSurrogate: Phenol-d6

3.333 30-1301003.35 mg/kg wetSurrogate: p-Terphenyl-d14
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 

8270C Semi-Volatile Organic Compounds

Batch CL00623 - 3546

LCS

0.333 3.333 40-14089mg/kg wet1,1-Biphenyl 2.95

0.333 3.333 40-14085mg/kg wet1,2,4-Trichlorobenzene 2.83

0.333 3.333 40-14087mg/kg wet1,2-Dichlorobenzene 2.90

0.333 3.333 40-14086mg/kg wet1,3-Dichlorobenzene 2.86

0.333 3.333 40-14086mg/kg wet1,4-Dichlorobenzene 2.88

1.67 3.333 30-13090mg/kg wet2,3,4,6-Tetrachlorophenol 3.00

0.333 3.333 30-13090mg/kg wet2,4,5-Trichlorophenol 2.99

0.333 3.333 30-13098mg/kg wet2,4,6-Trichlorophenol 3.25

0.333 3.333 30-13096mg/kg wet2,4-Dichlorophenol 3.19

0.333 3.333 30-13089mg/kg wet2,4-Dimethylphenol 2.95

1.67 3.333 30-13085mg/kg wet2,4-Dinitrophenol 2.82

0.333 3.333 40-14090mg/kg wet2,4-Dinitrotoluene 3.02

0.333 3.333 40-14094mg/kg wet2,6-Dinitrotoluene 3.12

0.333 3.333 40-14087mg/kg wet2-Chloronaphthalene 2.90

0.333 3.333 30-13089mg/kg wet2-Chlorophenol 2.95

0.333 3.333 40-14092mg/kg wet2-Methylnaphthalene 3.07

0.333 3.333 30-13086mg/kg wet2-Methylphenol 2.87

0.333 3.333 40-14098mg/kg wet2-Nitroaniline 3.25

0.333 3.333 30-13093mg/kg wet2-Nitrophenol 3.10

0.667 3.333 40-14065mg/kg wet3,3´-Dichlorobenzidine 2.16

0.667 6.667 30-13092mg/kg wet3+4-Methylphenol 6.13

0.333 3.333 40-14071mg/kg wet3-Nitroaniline 2.35

1.67 3.333 30-13096mg/kg wet4,6-Dinitro-2-Methylphenol 3.19

0.333 3.333 40-14097mg/kg wet4-Bromophenyl-phenylether 3.24

0.333 3.333 30-13096mg/kg wet4-Chloro-3-Methylphenol 3.20

0.667 3.333 40-14056mg/kg wet4-Chloroaniline 1.87

0.333 3.333 40-14090mg/kg wet4-Chloro-phenyl-phenyl ether 2.99

0.333 3.333 40-14097mg/kg wet4-Nitroaniline 3.23

1.67 3.333 30-13083mg/kg wet4-Nitrophenol 2.78

0.333 3.333 40-14095mg/kg wetAcenaphthene 3.16

0.333 3.333 40-14090mg/kg wetAcenaphthylene 2.99

0.667 3.333 40-14090mg/kg wetAcetophenone 3.01

0.667 3.333 40-14066mg/kg wetAniline 2.20

0.333 3.333 40-140100mg/kg wetAnthracene 3.32

0.333 3.333 40-14086mg/kg wetAzobenzene 2.85

0.333 3.333 40-14097mg/kg wetBenzo(a)anthracene 3.23

0.167 3.333 40-14099mg/kg wetBenzo(a)pyrene 3.31

0.333 3.333 40-140109mg/kg wetBenzo(b)fluoranthene 3.64

0.333 3.333 40-140102mg/kg wetBenzo(g,h,i)perylene 3.40

0.333 3.333 40-14095mg/kg wetBenzo(k)fluoranthene 3.16

1.67 3.333 40-14085mg/kg wetBenzoic Acid 2.85

0.333 3.333 40-14084mg/kg wetBenzyl Alcohol 2.81

0.333 3.333 40-14084mg/kg wetbis(2-Chloroethoxy)methane 2.79

0.333 3.333 40-140114mg/kg wetbis(2-Chloroethyl)ether 3.78
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 

8270C Semi-Volatile Organic Compounds

Batch CL00623 - 3546

0.333 3.333 40-14091mg/kg wetbis(2-chloroisopropyl)Ether 3.04

0.333 3.333 40-14094mg/kg wetbis(2-Ethylhexyl)phthalate 3.12

0.333 3.333 40-14094mg/kg wetButylbenzylphthalate 3.12

0.333 3.333 40-14091mg/kg wetCarbazole 3.03

0.167 3.333 40-140100mg/kg wetChrysene 3.34

0.167 3.333 40-140102mg/kg wetDibenzo(a,h)Anthracene 3.41

0.333 3.333 40-14089mg/kg wetDibenzofuran 2.96

0.333 3.333 40-14089mg/kg wetDiethylphthalate 2.98

0.333 3.333 40-14091mg/kg wetDimethylphthalate 3.05

0.333 3.333 40-14088mg/kg wetDi-n-butylphthalate 2.94

0.333 3.333 40-14098mg/kg wetDi-n-octylphthalate 3.27

0.333 3.333 40-14093mg/kg wetFluoranthene 3.09

0.333 3.333 40-14098mg/kg wetFluorene 3.28

0.167 3.333 40-14099mg/kg wetHexachlorobenzene 3.29

0.333 3.333 40-14088mg/kg wetHexachlorobutadiene 2.95

1.67 3.333 40-14073mg/kg wetHexachlorocyclopentadiene 2.43

0.333 3.333 40-14077mg/kg wetHexachloroethane 2.56

0.333 3.333 40-140105mg/kg wetIndeno(1,2,3-cd)Pyrene 3.51

0.333 3.333 40-14070mg/kg wetIsophorone 2.34

0.333 3.333 40-14088mg/kg wetNaphthalene 2.92

0.333 3.333 40-14085mg/kg wetNitrobenzene 2.85

0.333 3.333 40-14091mg/kg wetN-Nitrosodimethylamine 3.03

0.333 3.333 40-14086mg/kg wetN-Nitroso-Di-n-Propylamine 2.86

0.333 3.333 40-140100mg/kg wetN-nitrosodiphenylamine 3.32

1.67 3.333 30-130102mg/kg wetPentachlorophenol 3.39

0.333 3.333 40-14094mg/kg wetPhenanthrene 3.12

0.333 3.333 30-13079mg/kg wetPhenol 2.64

0.333 3.333 40-14099mg/kg wetPyrene 3.30

1.67 3.333 40-14072mg/kg wetPyridine 2.40

3.333 30-130872.90 mg/kg wetSurrogate: 1,2-Dichlorobenzene-d4

5.000 30-1301065.28 mg/kg wetSurrogate: 2,4,6-Tribromophenol

5.000 30-130884.39 mg/kg wetSurrogate: 2-Chlorophenol-d4

3.333 30-130872.91 mg/kg wetSurrogate: 2-Fluorobiphenyl

5.000 30-130854.27 mg/kg wetSurrogate: 2-Fluorophenol

3.333 30-130882.93 mg/kg wetSurrogate: Nitrobenzene-d5

5.000 30-130934.67 mg/kg wetSurrogate: Phenol-d6

3.333 30-130943.12 mg/kg wetSurrogate: p-Terphenyl-d14

LCS Dup

0.333 3.333 3040-14087 2mg/kg wet1,1-Biphenyl 2.90

0.333 3.333 3040-14084 0.8mg/kg wet1,2,4-Trichlorobenzene 2.81

0.333 3.333 3040-14089 2mg/kg wet1,2-Dichlorobenzene 2.95

0.333 3.333 3040-14086 0.8mg/kg wet1,3-Dichlorobenzene 2.88

0.333 3.333 3040-14085 2mg/kg wet1,4-Dichlorobenzene 2.83

1.67 3.333 3030-13093 3mg/kg wet2,3,4,6-Tetrachlorophenol 3.09

0.333 3.333 3030-13093 3mg/kg wet2,4,5-Trichlorophenol 3.09
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 

8270C Semi-Volatile Organic Compounds

Batch CL00623 - 3546

0.333 3.333 3030-13096 2mg/kg wet2,4,6-Trichlorophenol 3.18

0.333 3.333 3030-13097 1mg/kg wet2,4-Dichlorophenol 3.23

0.333 3.333 3030-13091 3mg/kg wet2,4-Dimethylphenol 3.04

1.67 3.333 3030-13086 1mg/kg wet2,4-Dinitrophenol 2.86

0.333 3.333 3040-14095 4mg/kg wet2,4-Dinitrotoluene 3.15

0.333 3.333 3040-14097 3mg/kg wet2,6-Dinitrotoluene 3.22

0.333 3.333 3040-14085 2mg/kg wet2-Chloronaphthalene 2.84

0.333 3.333 3030-13091 3mg/kg wet2-Chlorophenol 3.04

0.333 3.333 3040-14094 2mg/kg wet2-Methylnaphthalene 3.12

0.333 3.333 3030-13091 5mg/kg wet2-Methylphenol 3.02

0.333 3.333 3040-140102 4mg/kg wet2-Nitroaniline 3.40

0.333 3.333 3030-13094 0.8mg/kg wet2-Nitrophenol 3.13

0.667 3.333 3040-14063 3mg/kg wet3,3´-Dichlorobenzidine 2.11

0.667 6.667 3030-13092 0.5mg/kg wet3+4-Methylphenol 6.16

0.333 3.333 3040-14076 7mg/kg wet3-Nitroaniline 2.52

1.67 3.333 3030-13094 1mg/kg wet4,6-Dinitro-2-Methylphenol 3.15

0.333 3.333 3040-14089 9mg/kg wet4-Bromophenyl-phenylether 2.97

0.333 3.333 3030-130100 4mg/kg wet4-Chloro-3-Methylphenol 3.33

0.667 3.333 3040-14059 6mg/kg wet4-Chloroaniline 1.98

0.333 3.333 3040-14089 0.5mg/kg wet4-Chloro-phenyl-phenyl ether 2.97

0.333 3.333 3040-14089 8mg/kg wet4-Nitroaniline 2.97

1.67 3.333 3030-13080 4mg/kg wet4-Nitrophenol 2.68

0.333 3.333 3040-14095 0.4mg/kg wetAcenaphthene 3.15

0.333 3.333 3040-14090 0.2mg/kg wetAcenaphthylene 2.99

0.667 3.333 3040-14099 9mg/kg wetAcetophenone 3.30

0.667 3.333 3040-14068 4mg/kg wetAniline 2.28

0.333 3.333 3040-140100 0.5mg/kg wetAnthracene 3.34

0.333 3.333 3040-14084 2mg/kg wetAzobenzene 2.80

0.333 3.333 3040-14098 0.6mg/kg wetBenzo(a)anthracene 3.26

0.167 3.333 3040-14099 0.4mg/kg wetBenzo(a)pyrene 3.30

0.333 3.333 3040-14099 10mg/kg wetBenzo(b)fluoranthene 3.29

0.333 3.333 3040-14097 5mg/kg wetBenzo(g,h,i)perylene 3.23

0.333 3.333 3040-140106 11mg/kg wetBenzo(k)fluoranthene 3.54

1.67 3.333 3040-14082 4mg/kg wetBenzoic Acid 2.73

0.333 3.333 3040-14087 3mg/kg wetBenzyl Alcohol 2.89

0.333 3.333 3040-14083 1mg/kg wetbis(2-Chloroethoxy)methane 2.76

0.333 3.333 3040-140105 8mg/kg wetbis(2-Chloroethyl)ether 3.51

0.333 3.333 3040-14091 0.2mg/kg wetbis(2-chloroisopropyl)Ether 3.04

0.333 3.333 3040-14094 0.07mg/kg wetbis(2-Ethylhexyl)phthalate 3.12

0.333 3.333 3040-14092 1mg/kg wetButylbenzylphthalate 3.08

0.333 3.333 3040-14091 0.2mg/kg wetCarbazole 3.04

0.167 3.333 3040-140100 0.5mg/kg wetChrysene 3.32

0.167 3.333 3040-14097 5mg/kg wetDibenzo(a,h)Anthracene 3.24

0.333 3.333 3040-14091 2mg/kg wetDibenzofuran 3.03

0.333 3.333 3040-14091 2mg/kg wetDiethylphthalate 3.04
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 

8270C Semi-Volatile Organic Compounds

Batch CL00623 - 3546

0.333 3.333 3040-14093 1mg/kg wetDimethylphthalate 3.08

0.333 3.333 3040-14087 2mg/kg wetDi-n-butylphthalate 2.89

0.333 3.333 3040-14096 2mg/kg wetDi-n-octylphthalate 3.19

0.333 3.333 3040-14094 1mg/kg wetFluoranthene 3.13

0.333 3.333 3040-140100 2mg/kg wetFluorene 3.34

0.167 3.333 3040-14097 2mg/kg wetHexachlorobenzene 3.24

0.333 3.333 3040-14086 3mg/kg wetHexachlorobutadiene 2.85

1.67 3.333 3040-14070 4mg/kg wetHexachlorocyclopentadiene 2.32

0.333 3.333 3040-14081 5mg/kg wetHexachloroethane 2.70

0.333 3.333 3040-14099 6mg/kg wetIndeno(1,2,3-cd)Pyrene 3.31

0.333 3.333 3040-14072 2mg/kg wetIsophorone 2.38

0.333 3.333 3040-14089 1mg/kg wetNaphthalene 2.96

0.333 3.333 3040-14088 3mg/kg wetNitrobenzene 2.92

0.333 3.333 3040-14092 2mg/kg wetN-Nitrosodimethylamine 3.08

0.333 3.333 3040-14091 6mg/kg wetN-Nitroso-Di-n-Propylamine 3.03

0.333 3.333 3040-14096 4mg/kg wetN-nitrosodiphenylamine 3.20

1.67 3.333 3030-13099 3mg/kg wetPentachlorophenol 3.28

0.333 3.333 3040-14092 2mg/kg wetPhenanthrene 3.06

0.333 3.333 3030-13095 18mg/kg wetPhenol 3.16

0.333 3.333 3040-14098 1mg/kg wetPyrene 3.26

1.67 3.333 3040-14081 11mg/kg wetPyridine 2.69

3.333 30-130862.87 mg/kg wetSurrogate: 1,2-Dichlorobenzene-d4

5.000 30-1301005.02 mg/kg wetSurrogate: 2,4,6-Tribromophenol

5.000 30-130894.46 mg/kg wetSurrogate: 2-Chlorophenol-d4

3.333 30-130852.83 mg/kg wetSurrogate: 2-Fluorobiphenyl

5.000 30-130834.14 mg/kg wetSurrogate: 2-Fluorophenol

3.333 30-130862.88 mg/kg wetSurrogate: Nitrobenzene-d5

5.000 30-130984.90 mg/kg wetSurrogate: Phenol-d6

3.333 30-130913.04 mg/kg wetSurrogate: p-Terphenyl-d14

Matrix Spike Source: 1012057-01

0.358 3.580 ND 40-14069mg/kg dry1,1-Biphenyl 2.47

0.358 3.580 ND 40-14062mg/kg dry1,2,4-Trichlorobenzene 2.23

0.358 3.580 ND 40-14059mg/kg dry1,2-Dichlorobenzene 2.13

0.358 3.580 ND 40-14058mg/kg dry1,3-Dichlorobenzene 2.07

0.358 3.580 ND 40-14057mg/kg dry1,4-Dichlorobenzene 2.04

1.79 3.580 ND 30-13080mg/kg dry2,3,4,6-Tetrachlorophenol 2.86

0.358 3.580 ND 30-13076mg/kg dry2,4,5-Trichlorophenol 2.73

0.358 3.580 ND 30-13079mg/kg dry2,4,6-Trichlorophenol 2.82

0.358 3.580 ND 30-13073mg/kg dry2,4-Dichlorophenol 2.61

0.358 3.580 ND 30-13069mg/kg dry2,4-Dimethylphenol 2.49

1.79 3.580 ND 30-13065mg/kg dry2,4-Dinitrophenol 2.31

0.358 3.580 ND 40-14085mg/kg dry2,4-Dinitrotoluene 3.04

0.358 3.580 ND 40-14082mg/kg dry2,6-Dinitrotoluene 2.94

0.358 3.580 ND 40-14066mg/kg dry2-Chloronaphthalene 2.35

0.358 3.580 ND 30-13065mg/kg dry2-Chlorophenol 2.31
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 

8270C Semi-Volatile Organic Compounds

Batch CL00623 - 3546

0.358 3.580 ND 40-14071mg/kg dry2-Methylnaphthalene 2.53

0.358 3.580 ND 30-13066mg/kg dry2-Methylphenol 2.36

0.358 3.580 ND 40-14087mg/kg dry2-Nitroaniline 3.11

0.358 3.580 ND 30-13070mg/kg dry2-Nitrophenol 2.51

0.716 3.580 ND 40-14082mg/kg dry3,3´-Dichlorobenzidine 2.92

0.716 7.161 ND 30-13077mg/kg dry3+4-Methylphenol 5.50

0.358 3.580 ND 40-14072mg/kg dry3-Nitroaniline 2.58

1.79 3.580 ND 30-13090mg/kg dry4,6-Dinitro-2-Methylphenol 3.23

0.358 3.580 ND 40-14088mg/kg dry4-Bromophenyl-phenylether 3.15

0.358 3.580 ND 30-13082mg/kg dry4-Chloro-3-Methylphenol 2.95

0.716 3.580 ND 40-14060mg/kg dry4-Chloroaniline 2.14

0.358 3.580 ND 40-14074mg/kg dry4-Chloro-phenyl-phenyl ether 2.64

0.358 3.580 ND 40-14093mg/kg dry4-Nitroaniline 3.33

1.79 3.580 ND 30-13077mg/kg dry4-Nitrophenol 2.77

0.358 3.580 ND 40-14077mg/kg dryAcenaphthene 2.76

0.358 3.580 ND 40-14073mg/kg dryAcenaphthylene 2.63

0.716 3.580 ND 40-14071mg/kg dryAcetophenone 2.55

0.716 3.580 ND 40-14059mg/kg dryAniline 2.10

0.358 3.580 ND 40-14096mg/kg dryAnthracene 3.44

0.358 3.580 ND 40-14078mg/kg dryAzobenzene 2.81

0.358 3.580 ND 40-14095mg/kg dryBenzo(a)anthracene 3.39

0.179 3.580 ND 40-14097mg/kg dryBenzo(a)pyrene 3.48

0.358 3.580 ND 40-140102mg/kg dryBenzo(b)fluoranthene 3.65

0.358 3.580 ND 40-14097mg/kg dryBenzo(g,h,i)perylene 3.46

0.358 3.580 ND 40-14098mg/kg dryBenzo(k)fluoranthene 3.52

1.79 3.580 ND 40-14040mg/kg dryBenzoic Acid 1.42

0.358 3.580 ND 40-14068mg/kg dryBenzyl Alcohol 2.45

0.358 3.580 ND 40-14069mg/kg drybis(2-Chloroethoxy)methane 2.47

0.358 3.580 ND 40-14084mg/kg drybis(2-Chloroethyl)ether 3.02

0.358 3.580 ND 40-14063mg/kg drybis(2-chloroisopropyl)Ether 2.26

0.358 3.580 ND 40-14093mg/kg drybis(2-Ethylhexyl)phthalate 3.34

0.358 3.580 ND 40-14092mg/kg dryButylbenzylphthalate 3.29

0.358 3.580 ND 40-14089mg/kg dryCarbazole 3.20

0.179 3.580 ND 40-14099mg/kg dryChrysene 3.55

0.179 3.580 ND 40-14095mg/kg dryDibenzo(a,h)Anthracene 3.41

0.358 3.580 ND 40-14074mg/kg dryDibenzofuran 2.65

0.358 3.580 ND 40-14079mg/kg dryDiethylphthalate 2.84

0.358 3.580 ND 40-14079mg/kg dryDimethylphthalate 2.83

0.358 3.580 ND 40-14088mg/kg dryDi-n-butylphthalate 3.15

0.358 3.580 ND 40-14096mg/kg dryDi-n-octylphthalate 3.44

0.358 3.580 ND 40-14092mg/kg dryFluoranthene 3.28

0.358 3.580 ND 40-14083mg/kg dryFluorene 2.98

0.179 3.580 ND 40-14093mg/kg dryHexachlorobenzene 3.32

0.358 3.580 ND 40-14061mg/kg dryHexachlorobutadiene 2.20

1.79 3.580 ND 40-14051mg/kg dryHexachlorocyclopentadiene 1.82
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 

8270C Semi-Volatile Organic Compounds

Batch CL00623 - 3546

0.358 3.580 ND 40-14056mg/kg dryHexachloroethane 2.00

0.358 3.580 ND 40-140100mg/kg dryIndeno(1,2,3-cd)Pyrene 3.58

0.358 3.580 ND 40-14056mg/kg dryIsophorone 2.00

0.358 3.580 ND 40-14067mg/kg dryNaphthalene 2.40

0.358 3.580 ND 40-14064mg/kg dryNitrobenzene 2.28

0.358 3.580 ND 40-14061mg/kg dryN-Nitrosodimethylamine 2.19

0.358 3.580 ND 40-14067mg/kg dryN-Nitroso-Di-n-Propylamine 2.39

0.358 3.580 ND 40-14091mg/kg dryN-nitrosodiphenylamine 3.25

1.79 3.580 ND 30-13096mg/kg dryPentachlorophenol 3.44

0.358 3.580 ND 40-14089mg/kg dryPhenanthrene 3.20

0.358 3.580 ND 30-13067mg/kg dryPhenol 2.38

0.358 3.580 ND 40-14096mg/kg dryPyrene 3.45

1.79 3.580 ND 40-14043mg/kg dryPyridine 1.53

3.580 30-130592.10 mg/kg drySurrogate: 1,2-Dichlorobenzene-d4

5.371 30-130965.18 mg/kg drySurrogate: 2,4,6-Tribromophenol

5.371 30-130643.46 mg/kg drySurrogate: 2-Chlorophenol-d4

3.580 30-130672.40 mg/kg drySurrogate: 2-Fluorobiphenyl

5.371 30-130603.20 mg/kg drySurrogate: 2-Fluorophenol

3.580 30-130652.33 mg/kg drySurrogate: Nitrobenzene-d5

5.371 30-130703.78 mg/kg drySurrogate: Phenol-d6

3.580 30-130923.28 mg/kg drySurrogate: p-Terphenyl-d14

Matrix Spike Dup Source: 1012057-01

0.360 3.605 ND 3040-14071 4mg/kg dry1,1-Biphenyl 2.58

0.360 3.605 ND 3040-14069 11mg/kg dry1,2,4-Trichlorobenzene 2.50

0.360 3.605 ND 3040-14071 19mg/kg dry1,2-Dichlorobenzene 2.56

0.360 3.605 ND 3040-14071 21mg/kg dry1,3-Dichlorobenzene 2.56

0.360 3.605 ND 3040-14071 22mg/kg dry1,4-Dichlorobenzene 2.55

1.81 3.605 ND 3030-13081 3mg/kg dry2,3,4,6-Tetrachlorophenol 2.94

0.360 3.605 ND 3030-13077 0.8mg/kg dry2,4,5-Trichlorophenol 2.76

0.360 3.605 ND 3030-13080 2mg/kg dry2,4,6-Trichlorophenol 2.87

0.360 3.605 ND 3030-13075 3mg/kg dry2,4-Dichlorophenol 2.70

0.360 3.605 ND 3030-13072 4mg/kg dry2,4-Dimethylphenol 2.59

1.81 3.605 ND 3030-13066 3mg/kg dry2,4-Dinitrophenol 2.37

0.360 3.605 ND 3040-14088 5mg/kg dry2,4-Dinitrotoluene 3.18

0.360 3.605 ND 3040-14083 2mg/kg dry2,6-Dinitrotoluene 3.00

0.360 3.605 ND 3040-14068 4mg/kg dry2-Chloronaphthalene 2.45

0.360 3.605 ND 3030-13072 12mg/kg dry2-Chlorophenol 2.61

0.360 3.605 ND 3040-14074 6mg/kg dry2-Methylnaphthalene 2.68

0.360 3.605 ND 3030-13071 9mg/kg dry2-Methylphenol 2.57

0.360 3.605 ND 3040-14088 2mg/kg dry2-Nitroaniline 3.19

0.360 3.605 ND 3030-13075 7mg/kg dry2-Nitrophenol 2.69

0.721 3.605 ND 3040-14074 10mg/kg dry3,3´-Dichlorobenzidine 2.65

0.721 7.210 ND 3030-13078 3mg/kg dry3+4-Methylphenol 5.65

0.360 3.605 ND 3040-14075 4mg/kg dry3-Nitroaniline 2.69

1.81 3.605 ND 3030-13086 4mg/kg dry4,6-Dinitro-2-Methylphenol 3.09
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 

8270C Semi-Volatile Organic Compounds

Batch CL00623 - 3546

0.360 3.605 ND 3040-14081 8mg/kg dry4-Bromophenyl-phenylether 2.91

0.360 3.605 ND 3030-13083 2mg/kg dry4-Chloro-3-Methylphenol 3.01

0.721 3.605 ND 3040-14057 4mg/kg dry4-Chloroaniline 2.06

0.360 3.605 ND 3040-14074 1mg/kg dry4-Chloro-phenyl-phenyl ether 2.67

0.360 3.605 ND 3040-14092 0.3mg/kg dry4-Nitroaniline 3.32

1.81 3.605 ND 3030-13078 2mg/kg dry4-Nitrophenol 2.83

0.360 3.605 ND 3040-14080 4mg/kg dryAcenaphthene 2.87

0.360 3.605 ND 3040-14075 3mg/kg dryAcenaphthylene 2.70

0.721 3.605 ND 3040-14080 13mg/kg dryAcetophenone 2.90

0.721 3.605 ND 3040-14066 12mg/kg dryAniline 2.37

0.360 3.605 ND 3040-14094 2mg/kg dryAnthracene 3.38

0.360 3.605 ND 3040-14077 1mg/kg dryAzobenzene 2.78

0.360 3.605 ND 3040-14092 2mg/kg dryBenzo(a)anthracene 3.31

0.181 3.605 ND 3040-14095 2mg/kg dryBenzo(a)pyrene 3.41

0.360 3.605 ND 3040-14089 13mg/kg dryBenzo(b)fluoranthene 3.21

0.360 3.605 ND 3040-14091 5mg/kg dryBenzo(g,h,i)perylene 3.30

0.360 3.605 ND 3040-140104 6mg/kg dryBenzo(k)fluoranthene 3.74

1.81 3.605 ND 3040-14043 8mg/kg dryBenzoic Acid 1.54

0.360 3.605 ND 3040-14075 10mg/kg dryBenzyl Alcohol 2.70

0.360 3.605 ND 3040-14072 6mg/kg drybis(2-Chloroethoxy)methane 2.61

0.360 3.605 ND 3040-14083 1mg/kg drybis(2-Chloroethyl)ether 2.98

0.360 3.605 ND 3040-14072 15mg/kg drybis(2-chloroisopropyl)Ether 2.61

0.360 3.605 ND 3040-14087 6mg/kg drybis(2-Ethylhexyl)phthalate 3.14

0.360 3.605 ND 3040-14087 4mg/kg dryButylbenzylphthalate 3.15

0.360 3.605 ND 3040-14087 2mg/kg dryCarbazole 3.13

0.181 3.605 ND 3040-14095 3mg/kg dryChrysene 3.44

0.181 3.605 ND 3040-14094 0.7mg/kg dryDibenzo(a,h)Anthracene 3.38

0.360 3.605 ND 3040-14076 3mg/kg dryDibenzofuran 2.73

0.360 3.605 ND 3040-14081 3mg/kg dryDiethylphthalate 2.93

0.360 3.605 ND 3040-14081 3mg/kg dryDimethylphthalate 2.91

0.360 3.605 ND 3040-14082 6mg/kg dryDi-n-butylphthalate 2.96

0.360 3.605 ND 3040-14090 6mg/kg dryDi-n-octylphthalate 3.24

0.360 3.605 ND 3040-14088 4mg/kg dryFluoranthene 3.16

0.360 3.605 ND 3040-14086 4mg/kg dryFluorene 3.09

0.181 3.605 ND 3040-14088 5mg/kg dryHexachlorobenzene 3.16

0.360 3.605 ND 3040-14069 12mg/kg dryHexachlorobutadiene 2.48

1.81 3.605 ND 3040-14054 7mg/kg dryHexachlorocyclopentadiene 1.96

0.360 3.605 ND 3040-14068 20mg/kg dryHexachloroethane 2.44

0.360 3.605 ND 3040-14094 5mg/kg dryIndeno(1,2,3-cd)Pyrene 3.40

0.360 3.605 ND 3040-14056 1mg/kg dryIsophorone 2.02

0.360 3.605 ND 3040-14072 8mg/kg dryNaphthalene 2.59

0.360 3.605 ND 3040-14071 12mg/kg dryNitrobenzene 2.56

0.360 3.605 ND 3040-14079 26mg/kg dryN-Nitrosodimethylamine 2.84

0.360 3.605 ND 3040-14074 11mg/kg dryN-Nitroso-Di-n-Propylamine 2.67

0.360 3.605 ND 3040-14088 2mg/kg dryN-nitrosodiphenylamine 3.19
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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 

8270C Semi-Volatile Organic Compounds

Batch CL00623 - 3546

1.81 3.605 ND 3030-13092 4mg/kg dryPentachlorophenol 3.32

0.360 3.605 ND 3040-14088 0.4mg/kg dryPhenanthrene 3.18

0.360 3.605 ND 3030-13073 10mg/kg dryPhenol 2.64

0.360 3.605 ND 3040-14093 3mg/kg dryPyrene 3.35

1.81 3.605 ND 3040-14059 33mg/kg dryPyridine 2.14 D+

3.605 30-130702.51 mg/kg drySurrogate: 1,2-Dichlorobenzene-d4

5.407 30-130924.96 mg/kg drySurrogate: 2,4,6-Tribromophenol

5.407 30-130723.90 mg/kg drySurrogate: 2-Chlorophenol-d4

3.605 30-130692.48 mg/kg drySurrogate: 2-Fluorobiphenyl

5.407 30-130693.73 mg/kg drySurrogate: 2-Fluorophenol

3.605 30-130702.53 mg/kg drySurrogate: Nitrobenzene-d5

5.407 30-130774.17 mg/kg drySurrogate: Phenol-d6

3.605 30-130863.09 mg/kg drySurrogate: p-Terphenyl-d14
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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

Q Calibration required quadratic regression (Q).

D+ Relative percent difference for duplicate is outside of criteria (D+).

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
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Client Name:  RC & D
Client Project ID:  Lincoln Lace ESS Laboratory Work Order:  1012057

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

Department of Defense (DoD) Environmental Laboratory Accreditation Program (ELAP)

A2LA Accredited: Testing Cert# 2864.01

http://www.a2la.org/scopepdf/2864-01.pdf

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/labs/waterlabs-instate.php

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/out_state.pdf

Maine Potable and Non Potable Water:  RI0002

http://www.maine.gov/dep/blwq/topic/vessel/lab_list.pdf

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/labcert/labcert.aspx

New Hampshire (NELAP accredited) Potable and Non PotableWater, Solid and Hazardous Waste: 2424

http://www4.egov.nh.gov/des/nhelap/namesearch.asp

New York (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

United States Department of Agriculture Soil Permit: S-54210

Maryland Potable Water: 301

http://www.mde.state.md.us/assets/document/WSP_labs-2009apr20.pdf

South Carolina Volatile Organic Compounds in Potable Water: 78003

New Jersey Potable (VOA) and Non Potable Water (RCRA), Solids and Hazardous Waste: RI002

http://www.nj.gov/dep/oqa/certlabs.htm

Pensylvania Potable and Non Potable Water, Solid and Hazardous Waste: 68-01752

http://files.dep.state.pa.us/RegionalResources/Labs/LabsPortalFiles/2009-0911_accredited_laboratories.pdf

CHEMISTRY

A2LA Accredited: Testing Cert # 2864.01

Lead in Paint, Phthalates, Lead in Children's Metals Products (Including Jewelry)

http://www.A2LA.org/dirsearchnew/newsearch.cfm

CPSC ID# 1141

Lead Paint, Lead in Children's Metals Jewelry

http://www.cpsc.gov/cgi-bin/labapplist.aspx
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Appendix F 
 

Inspection Log Forms 































 

 

Appendix G 
 

Photograph Log 



EA Project No.:  61891.05 
EA Engineering, Science, and Technology, Inc.   Page 1 of 16  
 

 
55-61 Ponagansett Street  Remedial Action Closure Report  
Providence, Rhode Island  June 2012  

 
Photograph No. 1 

Clearing/grubbing along the former sluiceway in the southern portion of the site (10/22/10). 
 
 

 
Photograph No. 2 

Removal of debris for offsite disposal during clearing/grubbing phase (10/25/10). 
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55-61 Ponagansett Street  Remedial Action Closure Report  
Providence, Rhode Island  June 2012  

 
Photograph No. 3 

Erosion control along the Woonasquatucket River in the eastern portion of the site (10/25/10). 
 
 

 
Photograph No. 4 

Clearing/grubbing the central portion of the site (10/25/10). 
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55-61 Ponagansett Street  Remedial Action Closure Report  
Providence, Rhode Island  June 2012  

 
Photograph No. 5 

Northeasterly view of the site with clearing of a concrete slab (10/29/10). 
 
 

 
Photograph No. 6 

Clearing the site adjacent to the sluiceway in the southern portion of the site (11/3/10). 
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55-61 Ponagansett Street  Remedial Action Closure Report  
Providence, Rhode Island  June 2012  

 
Photograph No. 7 

Installation of geotextile over geogrid in the sluiceway (11/5/10). 
 
 

 
Photograph No. 8 

Installation of crushed stone over the geotextile in the sluiceway (11/5/10). 
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55-61 Ponagansett Street  Remedial Action Closure Report  
Providence, Rhode Island  June 2012  

 
Photograph No. 9 

Excavation for the proposed bike path along the Woonasquatucket River in the northeastern portion of the site 
(11/5/10). 

 
 

 
Photograph No. 10 

Excavation for the proposed bike path along the Woonasquatucket River in the northern portion of the site (11/8/10). 
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55-61 Ponagansett Street  Remedial Action Closure Report  
Providence, Rhode Island  June 2012  

 
Photograph No. 11 

Installation of geotextile fabric in the southern portion of the site (11/10/10). 
 
 

 
Photograph No. 12 

Installation of fill material over geotextile in the southern portion of the site (11/10/10). 
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55-61 Ponagansett Street  Remedial Action Closure Report  
Providence, Rhode Island  June 2012  

 
Photograph No. 13 

Engineered barrier around mature trees left in place (11/10/10). 
 
 

 
Photograph No. 14 

Installation of stone check-dams in the downstream portion of the sluiceway (11/10/10). 
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55-61 Ponagansett Street  Remedial Action Closure Report  
Providence, Rhode Island  June 2012  

 
Photograph No. 15 

Installation of check-dams in the downstream portion of the sluiceway (11/15/10). 
 
 

 
Photograph No. 16 

Installation of fill material over geotextile in the northern portion of the site (11/17/10). 
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55-61 Ponagansett Street  Remedial Action Closure Report  
Providence, Rhode Island  June 2012  

 
Photograph No. 17 

Fill material over geotextile in the southeastern portion of the site adjacent to the sluiceway (11/17/10). 
 
 

 
Photograph No. 18 

Installation of fill material over geotextile in the central portion of the site (11/19/10). 
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55-61 Ponagansett Street  Remedial Action Closure Report  
Providence, Rhode Island  June 2012  

 
Photograph No. 19 

Northeasterly view of the site (11/22/10). 
 
 

 
Photograph No. 20 

Installation of loam over fill material (11/22/10). 



EA Project No.:  61891.05 
EA Engineering, Science, and Technology, Inc.   Page 11 of 16  
 

 
55-61 Ponagansett Street  Remedial Action Closure Report  
Providence, Rhode Island  June 2012  

 
Photograph No. 21 

Engineered barrier in eastern portion of the site (11/23/10). 
 
 

 
Photograph No. 22 

Installation of loam and fill material (11/23/10). 
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55-61 Ponagansett Street  Remedial Action Closure Report  
Providence, Rhode Island  June 2012  

 
Photograph No. 23 

Installation of geotextile in the western-central portion of the site (12/3/10). 
 
 

 
Photograph No. 24 

Hydroseeded eastern portion of the site (12/3/10). 
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55-61 Ponagansett Street  Remedial Action Closure Report  
Providence, Rhode Island  June 2012  

 
Photograph No. 25 

Hydroseeding the central portion of the site (12/8/10). 
 
 

 
Photograph No. 26 

Landscaping the site (4/28/11). 
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55-61 Ponagansett Street  Remedial Action Closure Report  
Providence, Rhode Island  June 2012  

 
Photograph No. 27 

Plantings in southeasterly portion of the site adjacent to the sluiceway (5/2/11). 
 
 

 
Photograph No. 28 

The upstream extent of the sluiceway in the southern portion of the site (5/5/11). 
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55-61 Ponagansett Street  Remedial Action Closure Report  
Providence, Rhode Island  June 2012  

 
Photograph No. 29 

Plantings in the northern portion of the site along the Woonasquatucket River (5/5/11). 
 
 

 
Photograph No. 30 

Mulched landscaping along the proposed bike path (5/6/11). 
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55-61 Ponagansett Street  Remedial Action Closure Report  
Providence, Rhode Island  June 2012  

 
Photograph No. 31 

Easterly view of the site (4/26/12). 
 
 

 
Photograph No. 32 

Aerial view of the site (north oriented toward top of page). 

Aerial photograph courtesy of DigitalGlobe 2012 



 

 

Appendix H 
 

Environmental Land Usage Restriction/ 
Soil Management Plan 

 
 
 
 



ENVIRONMENTAL LAND USAGE RESTRICTION 
 
This Declaration of Environmental Land Usage Restriction (.Restriction.) is made on this _____ 
day of _____________________, 20___ by the City of Providence, and its successors and/or 
assigns (hereinafter, the “Grantor”). 
 

WITNESSETH: 
 

WHEREAS, the Grantor, The City of Providence, is the owner in fee simple of certain 
real property identified as Plat 113, Lots 305 and 429 Rhode Island (the “Property”), more 
particularly described in Exhibit A (Legal Description) which is attached hereto and made a part 
hereof; 
 

WHEREAS, the Property (or portion thereof identified in the Class I survey which is 
attached hereto as Exhibit 2A and is made a part hereof) has been determined to contain soil 
and/or groundwater which is contaminated with certain  hazardous materials and petroleum in 
excess of applicable residential direct exposure criteria pursuant to the Rules and Regulations for 
the Investigation and Remediation of Hazardous Material Releases (“Remediation Regulations”); 
 
 WHEREAS, the Grantor and the Department have determined that the environmental 
land use restrictions set forth below are consistent with the regulations adopted by the Rhode 
Island Department of Environmental Management (“Department”) pursuant to R.I.G.L. § 23-
19.14-1 and that this restriction shall be a Conservation Restriction pursuant to R.I.G.L. § 34-39-
-1 et. seq.  and shall not be subject to the 30 year limitation provided in R.I.G.L. § 34-4-21;  
 

WHEREAS, the Department's written approval of this Restriction is contained in the 
document entitled: Remedial Approval Letter issued pursuant to the Remediation Regulations; 
 

WHEREAS, to prevent exposure to or migration of hazardous materials and petroleum 
and to abate hazards to human health and/or the environment, and in accordance with the 
Remedial Approval Letter, the Grantor desires to impose certain restrictions upon the use, 
occupancy, and activities of and at the Property; 
 

WHEREAS, the Grantor believes that this Restriction will effectively protect public 
health and the environment from such contamination; and 
 

WHEREAS, the Grantor intends that such restrictions shall run with the land and be 
binding upon and enforceable against the Grantor and the Grantor’s successors and assigns.



NOW, THEREFORE, Grantor agrees as follows: 
 
A. Restrictions Applicable to the Property:  In accordance with the Remedial Approval 

Letter, the use, occupancy and activity of and at the Property is restricted as follows: 
 

i No residential use of the Property shall be permitted that is contrary to Department 
approvals and restrictions contained herein; 

 
ii No soil at the Property shall be disturbed in any manner without written permission of 

the Department’s Office of Waste Management, except as permitted in the Soil 
Management Plan (SMP) approved by the Department in a written approval letter 
dated October 7, 2010 Exhibit B and attached hereto; 

 
iii Humans engaged in activities at the Property shall not be exposed to soils containing 

hazardous materials or petroleum in concentrations exceeding the applicable 
Department approved direct exposure criteria set forth in the Remediation 
Regulations; 

 
iv The engineered controls at the Property described in the SMP contained in Exhibit B 

attached hereto shall not be disturbed and shall be properly maintained to prevent 
humans engaged in recreational activity from being exposed to soils containing 
hazardous materials and/or petroleum in concentrations exceeding the applicable 
Department-approved residential direct exposure criteria in accordance with the 
Remediation Regulations]; and 

 
B. No action shall be taken, allowed, suffered, or omitted at the Property if such action or 

omission is reasonably likely to: 
 

i Create a risk of migration of hazardous materials and/or petroleum; 
 

ii Create a potential hazard to human health or the environment; or 
 

iii Result in the disturbance of any engineered controls utilized at the Property, except as 
permitted in the Department-approved SMP contained in Exhibit B. 

 
C. Emergencies:  In the event of any emergency which presents a significant risk to human 

health or to the environment, including but not limited to, maintenance and repair of utility 
lines or a response to emergencies such as fire or flood, the application of Paragraphs A (iii.-
viii.) and B above may be suspended, provided such risk cannot be abated without 
suspending such Paragraphs and the Grantor complies with the following: 

 
i Grantor shall notify the Department’s Office of Waste Management in writing of the 

emergency as soon as possible but no more than three (3) business days after 
Grantor’s having learned of the emergency.  (This does not remove Grantor’s 
obligation to notify any other necessary state, local or federal agencies.); 

 



ii Grantor shall limit both the extent and duration of the suspension to the minimum 
period reasonable and necessary to adequately respond to the emergency; 

 
iii Grantor shall implement reasonable measures necessary to prevent actual, potential, 

present and future risk to human health and the environment resulting from such 
suspension; 

 
iv Grantor shall communicate at the time of written notification to the Department its 

intention to conduct the emergency response actions and provide a schedule to 
complete the emergency response actions; 

 
v Grantor shall continue to implement the emergency response actions, on the schedule 

submitted to the Department, to ensure that the Property is remediated in accordance 
with the Remediation Regulations (or applicable variance) or restored to its condition 
prior to such emergency. Based upon information submitted to the Department at the 
time the ELUR was recorded pertaining to known environmental conditions at the 
Property, emergency maintenance and repair of utility lines shall only require 
restoration of the Property to its condition prior to the maintenance and repair of the 
utility lines; and 

 
vi Grantor shall submit to the Department, within ten (10) days after the completion of 

the emergency response action, a status report describing the emergency activities 
that have been completed. 

 
D. Release of Restriction; Alterations of Subject Area:  The Grantor shall not make, or allow 

or suffer to be made, any alteration of any kind in, to, or about any portion of the Property 
inconsistent with this Restriction unless the Grantor has received the Department's prior 
written approval for such alteration.  If the Department determines that the proposed 
alteration is significant, the Department may require the amendment of this Restriction.  
Alterations deemed insignificant by the Department will be approved via a letter from the 
Department.  The Department shall not approve any such alteration and shall not release the 
Property from the provisions of this Restriction unless the Grantor demonstrates to the 
Department's satisfaction that Grantor has managed the Property in accordance with 
applicable regulations. 

 
E. Notice of Lessees and Other Holders of Interests in the Property: The Grantor, or any 

future holder of any interest in the Property, shall cause any lease, grant, or other transfer of 
any interest in the Property to include a provision expressly requiring the lessee, grantee, or 
transferee to comply with this Restriction.  The failure to include such provision shall not 
affect the validity or applicability of this Restriction to the Property. 

 
F. Enforceability:  If any court of competent jurisdiction determines that any provision of this 

Restriction is invalid or unenforceable, the Grantor shall notify the Department in writing 
within fourteen (14) days of such determination. 

 



G. Binding Effect:  All of the terms, covenants, and conditions of this Restriction shall run with 
the land and shall be binding on the Grantor, its successors and assigns, and each owner and 
any other party entitled to control, possession or use of the Property during such period of 
ownership or possession. 

 
H. Inspection & Non-Compliance:  It shall be the obligation of the Grantor, or any future 

holder of any interest in the Property, to provide for annual inspections of the Property for 
compliance with the ELUR in accordance with Department requirements. 

 
An officer or director of the City with direct knowledge of past and present conditions of the 
Property (the “City Representative”), or a qualified environmental professional will, on 
behalf of the Grantor or future holder of any interest in the Property, evaluate the compliance 
status of the Property on an annual basis. Upon completion of the evaluation, the City 
Representative or environmental professional will prepare and simultaneously submit to the 
Department and to the Grantor or future holder of any interest in the Property an evaluation 
report detailing the findings of the inspection, and noting any compliance violations at the 
Property.  If the Property is determined to be out of compliance with the terms of the ELUR, 
the Grantor or future holder of any interest in the Property shall submit a corrective action 
plan in writing to the Department within ten (10) days of receipt of the evaluation report, 
indicating the plans to bring the Property into compliance with the ELUR, including, at a 
minimum, a schedule for implementation of the plan. 
 
A qualified representative of the City will conduct semiannual inspections of the existing 
trees at the Site to determine if the trees are dying.  If a tree is determined to be dying by the 
qualified professional the tree shall be removed to minimize damage to the engineered cap.  
The City will notify the Department a minimum of two (2) days prior to initiation of the 
work.  The engineered cap will be repaired to ensure a minimum of one foot of vegetated, 
certified clean fill underlain with a geotextile of equal or greater quality than the one 
specified is installed. 
 
In the event of any violation of the terms of this Restriction, which remains uncured more 
than ninety (90) days after written notice of violation, all Department approvals and 
agreements relating to the Property may be voided at the sole discretion of the Department. 

 
I. Terms Used Herein: The definitions of terms used herein shall be the same as the 

definitions contained in Section 3 (DEFINITIONS) of the Remediation Regulations. 
 
 
IN WITNESS WHEREOF, the Grantor has hereunto set (his/her) hand and seal on the day and 
year set forth above. 
 
 
City of Providence 
 
 
By: ___________________________________  ______________________________ 

Grantor (signature)     Grantor (typed name) 



 
 
STATE OF RHODE ISLAND 
 
COUNTY OF PROVIDENCE 
 
 

In Providence, in said County and State, on the _____ day of ___________, 20___, 
before me personally appeared ________________, to me known and known by me to be the 
party executing the foregoing instrument and he acknowledged said instrument by him executed 
to be his free act and deed. 
 
 

Notary Public:  ______________________________ 
 

My Comm. Expires: ______________________________ 





Boundary Description 
Environmental Land Use Restriction 

55 and 59 Ponagansett Avenue, Providence, RI 
 
Beginning at a point, said point being N 07º55’53” W of the intersection of the northerly 
line of Barbara Street with the easterly line of Ponagansett Avenue, a distance of  one 
hundred ninety-one and thirteen hundredths (191.13’) feet; thence 
 
N 48º14’43” W a distance of one hundred ninety-three and eighty-five hundredths 

(193.85’) feet; thence 
N 10º59’24” E a distance of ninety-three and one hundredth (93.01’) feet; thence 
N 18º13’29” E a distance of one hundred thirty and five hundredths (130.05’) feet; thence 
S 70º10’34” E a distance of thirty-six and seventy-two hundredths (36.72’) feet; thence 
S 30º16’24” E a distance of one hundred four and fifty-eight hundredths (104.58’) feet;   

thence 
S 64º37’34” E a distance of two hundred twenty-five and eighty-six hundredths (225.86’) 

feet; thence 
N 86º30’06” E a distance of sixteen and thirty hundredths (16.30’) feet; thence 
S 26º16’09” E a distance of thirteen and six hundredths (13.06’) feet; thence 
S 61º08’09” E a distance of one hundred twenty-five and seventy-eight hundredths 

(125.78’) feet; thence 
S 61º36’33” E a distance of four hundred thirteen and twenty-five hundredths (413.25’) 

feet; thence 
S 59º55’09” W a distance of one hundred eighteen and nineteen hundredths (118.19’) 

feet; thence 
S 71º52’15” W a distance of sixty-eight and fifty-five hundredths (68.55’) feet; thence  
S 64º24’32” W a distance of fifty-one and thirty-seven hundredths (51.37’) feet; thence 
S 30º24’04” W a distance of ten and seventy-six hundredths (10.76’) feet, the previous 

four courses by land now or formerly City of Providence (‘Merino 
Park’); thence 

S 84º19’31” W a distance of forty-two and forty-six hundredths (42.46’) feet; thence 
N 83º34’43” W a distance of thirty-nine and fifty-seven hundredths (39.57’) feet; thence 
N 82º19’16” W a distance of forty-one and thirty hundredths (41.30’) feet; thence 
N 74º06’04” W a distance of forty-three and sixty-two hundredths (43.62’) feet; thence 
N 81º42’34” W a distance of one hundred ten and fifty-two hundredths (110.52’) feet; 

thence 
N 49º03’49” W a distance of ninety and thirty-five hundredths (90.35’) feet; thence 
N 38º35’07” W a distance of forty-eight and ninety-eight hundredths (48.98’) feet; thence 
N 25º45’37” W a distance of fifty and seventy-nine hundredths (50.79’) feet; thence 
N 32º15’12” W a distance of eighty-four and sixty-three hundredths (84.63’) feet; thence 
S 72º56’59” W a distance of forty-three and seventy-six hundredths (43.76’) feet to the 

Point of Beginning. 
 
The above parcel of land contains an area of 4.490 acres, more or less.  
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SOIL MANAGEMENT PLAN 
 
 
B.1  PURPOSE 
 
The purpose of this Soil Management Plan (SMP) is to develop a strategy for managing the 
contaminated soil encountered during potential future construction activities at the Lincoln Lace 
& Braid site at 55-61 Ponagansett Street (Plat 113, Lots 305 and 429) in Providence, Rhode 
Island.  It is important that all personnel responsible for working with soil on the site, including 
equipment operators, are familiar with this SMP.   
 
B.2  GOAL 
 
The goal of this SMP is to ensure that soil excavated, temporarily stockpiled, graded, or moved 
during and after construction activities is managed properly and handled in a safe manner.  All 
contaminated soil at the site has been capped beneath the geosynthetic fabric layer and 4 to 12 in. 
of certified clean soil.  

 
This SMP is included as an attachment to the final Environmental Land Usage Restriction 
(ELUR) for the site.  Future intrusive activities conducted at the site will be subject to the 
procedures contained in this SMP. 
 
B.3  SITE DESCRIPTION AND BACKGROUND 
 
The Lincoln Lace & Braid site was established in 1812 as Merino Mill. By 1870, there were mill 
villages on the Johnston and North Providence sides of the river at Olneyville, Dyerville, Manton 
Village, Lyman’s Mill, Allendale, Centerdale, and Graniteville.  Within Providence, mills 
included Union Cotton, Delaine, Lyman Manufacturing, and the Valley Bleachery.  By that time, 
nearly every foot of the river’s drop was being used to turn a factory waterwheel.  In order to 
keep the mill wheels turning throughout the year, the local manufacturers formed a company to 
build reservoirs upstream to store water for use during the dry months, such as the reservoir 
formerly located on the abutting site, the Ponagansett Avenue Landfill.  
 
In 1994, the main building of the mill complex was destroyed by fire.  Subsequent remediation 
efforts have removed the building debris as well as petroleum and petroleum-contaminated soil 
from the site.  Only portions of the ruins of the former Merino Mill and its associated 
waterpower infrastructure are currently visible. 
 
The primary contaminants of concern (COC) at the site include volatile organic compounds 
(VOCs), metals, and polycyclic aromatic hydrocarbons (PAHs) at concentrations exceeding the 
Rhode Island Department of Environmental Management (RIDEM) Residential Direct Exposure 
Criteria (RDEC) for soil.  Exceedances of the RDEC for arsenic, lead, and total petroleum 
hydrocarbons (TPH) were found in some sediment samples.   
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B.4. ENGINEERED CAP 
 
The designed engineered cap components at the site consist of the following layers: 

 
• Closure cap subgrade 
• Geosynthetic fabric filter layer 
• Protective cover soil 
• Vegetative cover 
• Site improvements. 
 
A closure cap subgrade has been prepared from the existing site grade that will create adequate 
stormwater drainage for the site and serve as a suitable base for the components of the closure 
cap system.   
 
A geosynthetic fabric filter layer (with a puncture strength of 120 lbs and a burst strength of 400 
psi) has been placed above the closure cap subgrade and below a one ft protective soil cover for 
all landscaped areas of the Site to prevent human exposure to impacted soil.  The fabric filter has 
been installed so that the seams overlap to prevent the underlying impacted soil from mixing 
with the clean soil.   
 
The protective cover soil layer of the closure cap system, also commonly termed the vegetative 
support soil layer, consists of  1 ft of certified clean fill material across the site.  This layer is 
designed to provide for root growth while buffering the underlying layers from damage due to 
the effects of frost penetration, root penetration, and loading of the finished surface of the landfill 
closure cap.  The upper 4 in. of this soil layer is an organic topsoil having characteristics to 
promote adequate vegetation, stability, and erosion resistance in the landscaped areas of the site. 
 
The vegetative cover component is a locally adapted perennial plant mix that is suitable for the 
Rhode Island area climate.  The species will be capable of surviving in a low nutrient soil, with 
little or no requirements for nutrient addition.  Root penetration into the soil should be less than 
the minimum thickness of the soil cover layer so as not to affect the drainage media or 
geosynthetic material beneath.  
 
The sluiceway has been remediated through the installation of an engineered barrier in the 
upstream portion of the water body.  The contaminated sediment has been capped with a geogrid 
(to provide stability), a geotextile (to prevent migration of contaminated sediment), and 6 in. of 
crushed stone (to prevent direct exposure and stabilize the geotextile).  Check dams have been 
installed in the downstream portion of the sluiceway to aerate and remove iron from the surface 
water prior to discharge into the Woonasquatucket River. 
 
In the vicinity of the tailrace on the southern portion of the site, remedial activities include the 
removal of existing debris, as possible; the removal of invasive plant species in and along the 
tailrace; and the introduction of native wetland plant species.  A wetland buffer along the 
northern edge of the tailrace will be established to allow plants to thrive and minimize potential 
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impacts from the site-wide cap construction.  A buffer will also be established along the 
Woonasquatucket River between the river and the proposed bike path.   
 
B.5  FUTURE DEVELOPMENT 
 
In accordance with Section A(iii) of the ELUR, no soil at the property is to be disturbed in any 
manner without prior written permission of RIDEM’s Office of Waste Management, except for 
minor inspections, maintenance, and landscaping activities that do not disturb the contaminated 
soil at the site.  The integrity of the existing engineered cap will be maintained during all future 
operations on the Site.  Operations that require the temporary removal or alteration of the cap 
may be permissible subject to RIDEM approval of a work plan.  This work plan must include a 
description of the anticipated site activity, including the volume of soil to be excavated, 
anticipated contaminants of concern, a site figure identifying the proposed area to be excavated 
or disturbed, the expected duration of the project, and the proposed disposal location for 
excavated soil.  This work plan must be submitted to RIDEM no later than 60 days prior to the 
proposed initiation of these activities.  RIDEM will determine if the submittal of a Closure 
Report for these activities will be required, as well as if Public Notice is required prior to the 
initiation of soil disturbance.  RIDEM will be subsequently notified, following the approval of 
the work plan, at least 2 days prior to the initiation of soil disturbance activities.  Work 
associated with the Notification will not commence until written RIDEM approval has been 
issued.  If these operations are performed in areas where the existing cap exists, the cap must be 
replaced within 14 days unless otherwise approved.  Shall any significant alterations to the 
RIDEM-approved plan be necessary, a written description of the proposed deviation will be 
submitted to RIDEM for review and approval prior to initiating such changes. 
 
Any operations that may require contact with capped, impacted soil, such as utility trenching, 
must follow the same procedures listed above, including those detailed in the Safety, Health, and 
Emergency Response Plan (SHERP).  If the cap is disturbed, it must be replaced with the 
appropriate layer of clean fill, asphalt, concrete, and/or geotextile fabric within 14 days unless 
otherwise approved.  Any impacted soil below the cap must be handled properly, and the use of 
Level D personnel protective equipment (PPE) would be required.   
 
Applicable Area 
 
This SMP and affiliated ELUR, which restricts the property from Residential use, pertains to the 
area detailed in Exhibit A of the ELUR.  See attached site figure. 
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Soil Management 
 
The risk of direct exposure of humans to contaminated soil and sediment is the primary concern 
at the Site.  Individuals engaged in activities at the Site may be exposed through incidental 
ingestion, dermal contact, or inhalation of vapors or entrained soil particles if proper precautions 
are not taken.  Therefore, the following procedures will be followed to minimize the potential of 
exposure.  
 
The appropriate precautions will be taken to restrict unauthorized access to the property during 
site work.  Dust suppression (i.e. watering) techniques must be employed at all times.  Air 
monitoring and a means to control odors will be utilized, as appropriate (odor-suppressing foam, 
etc.) if odors become a nuisance.  Best management practices also include the managing and 
minimizing of the migration and/or surface runoff of hazardous materials at the site during 
remedial and/or future site surface disturbances.  This should be achieved via the installation of 
hay bales, silt fencing, and any other appropriate measures during the entire duration of site/earth 
work. 
 
Activities that encounter unexpected observation or situation arises during site work will 
immediately cease.  Workers will not attempt to handle the situation themselves but will contact 
the appropriate authority for further direction. 
 
All soils are presumed to be regulated until such time that it is demonstrated to RIDEM, through 
sampling and laboratory analysis, that they are not regulated (i.e., presumptive remedies or 
locations of previously-inaccessible soil). 
 
Excess soil is to remain onsite for analytical testing, to be performed by an Environmental 
Professional, in order to determine the appropriate disposal and/or management options.  The 
soil must be placed on and covered with polyethylene/plastic sheeting during the entire duration 
of its staging and secured with appropriate controls to limit the loss of the cover and protect 
against stormwater and/or wind erosion (i.e. hay bales, silt fencing, rocks).   
 
Excavated soils will be staged and temporarily stored in a designated area of the property.  
Within reason, the storage location will be selected to limit unauthorized access to the materials 
(i.e., away from public roadways/walkways).  No regulated soil will be stockpiled onsite for 
greater than 60 days without prior RIDEM approval. 
 
Native soils excavated from the Site that will be used as subgrade beneath the engineered cap 
shall be observed via visual and olfactory observation during excavation and screened using a 
photo-ionization detector and at a frequency of one sample every 500 cubic yards.  These soils 
shall be sampled and analyzed at a Rhode Island Certified Laboratory for arsenic, lead, and 
mercury at a frequency of one sample every 500 cubic yards. 
 
A proper leakproof container (i.e. drum or lined roll-off) or secondary containment will be 
utilized if stockpiled soils pose a risk or threat of leaching hazardous materials.  
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Soils excavated from the site may not be reused as fill on residential property.  Excavated fill 
material shall not be reused as fill on commercial or industrial properties unless it meets 
RIDEM’s Method 1 RDEC for all constituents listed in Table 1 of the Rules and Regulations for 
the Investigation and Remediation of Hazardous Material Releases (Remediation Regulations).  
Soil must be sampled and analyzed by a qualified Environmental Professional at a frequency of 
one sample per 500 tons for all constituents.  Copies of the laboratory analysis results shall be 
maintained by the site owner and included in the annual inspection report for the site, or the 
closure report if applicable.  In the event that the soil does not meet any of these criteria, the 
material must be properly managed and disposed of offsite at a licensed facility. 
 
Site soils that are to be disposed of offsite must be done so at a licensed facility in accordance 
with all local, state, and federal laws.  Copies of the material shipping records associated with the 
disposal of the material shall be maintained by the site owner and included in the annual 
inspection report for the site. 
 
Best soil management practices should be employed at all times, and regulated soils should be 
segregated into separate piles (or cells or containers) as appropriate based upon the results of 
analytical testing when multiple reuse options are planned (i.e. reuse onsite, reuse at a RIDEM- 
approved industrial/commercial property, or disposal at a RIDEM- approved licensed facility).   
 
All non-disposable equipment used during the soil disturbance activities will be properly 
decontaminated as appropriate prior to removal from the site.  All disposable equipment used 
during the soil disturbance activities will be properly containerized and disposed of following 
completion of the work.  All vehicles utilized during the work shall be properly decontaminated 
as appropriate prior to leaving the site. 
 
At the completion of site work, all exposed soils are required to be recapped with RIDEM- 
approved engineered controls (2 ft of clean fill or equivalent: building foundations, 4 in. of 
pavement/concrete underlain with 6 in. of clean fill and/or 1 ft of clean fill underlain with a 
geotextile liner) consistent or better than the site surface conditions prior to the work that took 
place.  These measures must also be consistent with the RIDEM- approved ELUR recorded on 
the property.   
 
Any clean fill that is to be used to cap the site must be sampled prior to delivery and 
placement.  All clean fill imported to the site, including subgrade material and loam, must be 
sampled prior to delivery and placement.  Please note that all samples are to be discrete, grab 
samples; composite samples are not acceptable.  Clean fill and loam must be sampled for arsenic 
at a frequency of one sample per 500 cubic yards (yd3).  One-quarter of the total number of 
compliance samples of clean fill and loam will be sampled for VOCs, semi-volatile organic 
compounds (SVOCs), priority pollutant 13 (PP 13) metals, and TPH.  A minimum of one 
sample should be analyzed for all analytes (i.e. PP 13 metals, SVOCs, VOCs, and TPH) if 
less than 500 yd3 of fill/loam brought onsite.  All soil that is to be utilized onsite must meet the 
RDEC for all constituents or be certified to be non-jurisdictional by an Environmental 
Professional.  Laboratory analytical results shall be submitted to RIDEM via fax, and written 
approval via email to use the material must be received by RIDEM prior to use.  The Annual 
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Inspection Report for the site, or Closure Report if applicable, should include either analytical 
sampling results from the fill demonstrating compliance or, alternatively, include written 
certification by an Environmental Professional attesting to the material’s origin and suitability and 
that the fill is not jurisdictional. 
 
B.6  DOCUMENTATION 
 
Reports of the annual cap inspections will be submitted to RIDEM as specified in the ELUR.  
 
B.7  HEALTH AND SAFETY 
 
Direct contact with contaminated material during construction activities will be minimized with 
the use of Level D PPE including gloves, boots, long-sleeved shirts, and safety glasses.  Workers 
are also required to wash their hands with soap and water prior to eating, drinking, smoking, or 
leaving the site.  Strict dust control measures will also be kept in place to prevent the 
contaminated soil from becoming airborne.  Refer to the Remedial Action Work Plan 
Addendum, Section 3, for the site-specific contingency plan.  
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