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1.  INTRODUCTION 

 
1.1 PURPOSE 
 
This Remedial Action Closure Report (RACR) has been prepared by EA Engineering, Science, 
and Technology, Inc. (EA) to summarize the remedial activities conducted to date at the property 
identified on the City of Providence Tax Assessor’ Map as Plat 113, Lot 440.   The site also 
consists of small segments of the City of Providence (Plat 113, Lot 429), Rhode Island 
Department of Transportation  (Route 6 Highway Plat), and Providence Turner’s (Plat 113, Lots 
419 and 261) property.  This RACR and all remedial activities described herein were 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).   
 
The portion of these properties that was impacted by the former landfill has a total area of 
approximately 2 acres.  The redevelopment of this parcel is an important step in the development 
of the Woonasquatucket River Greenway and bike trail project.  The intended use of the property 
is for active and passive recreational use.  In addition, the redevelopment has restored 
approximately 1 acre of riparian buffer habitat along the Woonasquatucket River.  Remedial 
activities conducted at the Site consisted of the clearing and grubbing of brush, the construction 
of a landfill cap which includes geotextile fabric and clean fill, and plantings of a variety of 
upland, wetland, and transitional plant species.  The landfill cap is intended to prevent exposure 
and migration of petroleum hydrocarbons, volatile organic compounds (VOCs), and several 
metals.   
 
Figure 1 is a site location map of 67 Melissa Street, Providence, Rhode Island.  Figure 2 depicts 
pre-closure Site conditions.  Figure 3 depicts finish-grade elevations. 

 
1.2  BACKGROUND INFORMATION 
 
1.2.1  Site Description 
 
The 67 Melissa Street site was used as a landfill from approximately 1960 through 1975.  Refuse 
has been deposited to approximately 10-15 ft below existing ground surface over most of the 
landfill area, with a greater thickness at the center.  The volume of debris is estimated to be 
30,000 yd3 and includes household, industrial, institutional, construction and demolition debris, 
and commercial waste.   
 
Prior to remediation, the Site was undeveloped and characterized by varying concentrations of 
woody and scrubby vegetation.  The surrounding land usage is a mixture of commercial and 
high-density residential development.  The Site is bound to the north by the Woonasquatucket 
River and U.S. Route 6, to the east by City of Providence land (former Lincoln Lace and Braid 
mill), and to the south and west by high-density residential and commercial properties.   
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Soils in the area are a combination of Sudbury sandy loams soils, and Urban Land complex soils 
where extensive filling, cutting, and other human-related activities have taken place.  Below the 
disturbed strata are glacial outwash deposits consisting of sands and gravels.  Bedrock in the area 
is quartzite of the Blackstone Group. 
 
1.2.2  Previous Environmental Investigations 
 
A Remedial Action Work Plan (RAWP), prepared by EA and dated July 2004, identified site 
concerns and specified remedial objectives and proposed remedies.  Long-term objectives for 
onsite soil included the prevention of direct exposure to landfill materials.  No long-term goals 
were established for air, groundwater, or surface water resources.   

 
Previous studies on the property include: 

 
1. Former Lincoln Lace and Braid Complex/Response Report, Manton Section, 

Providence, Rhode Island, prepared by Cyn Environmental Services, dated 
February 10, 1999. 

 
2. Remediation Evaluation Report, Former Lincoln Lace and Braid Company 

Property, Providence, Rhode Island, Volumes I & II, prepared by Fuss & 
O’Neill, Inc. for Rhode Island Department of Environmental Management, 
dated December 1999. 

  
3. Pre-Design Investigation Report, Former Lincoln Lace and Braid Company 

Site, Providence, Rhode Island, Volumes I & II, prepared by Fuss & O’Neill, 
Inc. for Rhode Island Department of Environmental Management, dated 
September 2000. 

 
  4. Remedial Evaluation Report Addendum, Former Lincoln Lace and Braid 

Property, and Providence Turners of Rhode Island Properties, Providence, 
Rhode Island, prepared by Fuss & O’Neill, Inc. for Rhode Island Department 
of Environmental Management, dated April 2003.  

 
EA delineated the extent of the landfill in June and July 2006.  Delineations were made utilizing 
a combination of hand augur, shovel and backhoe to dig small test pits.  The extent of the landfill 
was flagged in order to determine the limit of fill needed to properly cap the site.  Results 
indicated that the landfill had an irregular boundary.  During the delineation activities EA 
identified an additional 500 ft2 section of landfill in the southern portion of the site. At some 
locations, the landfill extended to the bank of the Woonasquatucket River.  Other locations 
marked the landfill edge as far away as 20-ft from the river’s edge. 
 
1.2.3  Contaminants of Concern 
 
Site contaminants of concern (COCs) were established based upon the previously conducted 
investigations at the Site.  The primary concern at the site is the presence of elevated total 
petroleum hydrocarbon concentrations previously observed in soil samples throughout the site.  
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Soil samples from 15 test pits exhibited total petroleum hydrocarbon levels that exceed 
RIDEM’s Method 1 Direct Exposure Criteria (RDEC) for soil in a residential area of 500 mg/kg.  
Exceedances of the RDEC for arsenic, beryllium, lead, and mercury were also found in some soil 
samples.  Low levels of volatile organic compounds (VOCs) are also present in the landfill soil, 
but below the threshold levels established by RIDEM. 
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2.  REMEDIAL ACTIVITIES 

 
Remedial activities were conducted at the Site from approximately 21 July 2006 through 31 
December 2006.  The following sections summarize activities conducted at the Site to bring the 
Site into compliance with the Remediation Regulations.  Photo documentation of construction 
activities are included as Appendix A.  

 
2.1  SITE PREPARATION AND SUBGRADE CONSTRUCTION 
 
Pre-remedial action conditions at the site are depicted in Figure 2. Prior to the start of 
remediation activities at the site, pre-construction test pitting operations were conducted to 
confirm the lateral extent of the landfill along the southern border.  As previously noted an 
additional 500 ft2 of landfill was identified in the southern portion of the site. Following the 
landfill delineation, the site was cleared and grubbed of vegetation less than 10-in in diameter at 
breast height (dbh) as well as any non-native woody vegetation.  Following clearing and 
grubbing, a closure cap subgrade was prepared from the existing site grade.  The cap subgrade 
served as a suitable base for the components of the closure cap system.  Excess fill material was 
regraded to fill voids in the existing grade and to help protect the fabric filter layer from potential 
damage associated with protruding waste material.  All site preparation activities were preceded 
by the installation of a silt fence/hay bale line.   
  
2.2  CAP CONSTRUCTION 
 
An engineered cap was selected as the remedial alternative most effective to prevent direct 
exposure to fill material containing contaminant levels above the RIDEM RDEC.  Based upon 
the redevelopment plan, two types of engineered caps have been constructed at the Site, 
including a cap for the riparian restoration area and a cap for the remainder of the Site.  A 
geosynthetic fabric filter layer was placed above the closure cap subgrade to prevent human 
exposure to impacted soil at the site while allowing precipitation to infiltrate.  The geosynthetic 
fabric was not placed within the riparian restoration area.  The extent of vegetation present did 
not allow for the placement of geosynthetic fabric within this area.  Existing mature trees >10-in 
dbh were retained within the riparian restoration area in order to contribute to soil stabilization 
near the water’s edge.  
 
Geosynthetic fabric filter materials are currently the standard of practice in landfill design 
systems, and are recommended by most designers and the regulatory community.  The fabric 
filter is pink so as to be easily identified should anyone dig through the closure cap.  The 
geosynthetic fabric was installed so that the seams overlap to prevent the underlying impacted 
soil from mixing with the clean soil.  The geosynthetic fabric was toed-in at the upper and lower 
limits of disturbance by excavating 12-in. minimum depth and 18-in. maximum lateral extent 
anchor trench.  Technical specifications for the fabric filter are included as Appendix B.   
 
The protective cover soil layer of the closure cap system, also commonly termed the vegetative 
support soil layer, consists of a minimum of 12-in. of certified clean fill material.  Two types of 
clean fill were utilized in the construction of the closure cap.  A minimum of 12-in. of loam 
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material was added to existing grades throughout the riparian restoration area.  The portion of the 
site which received a geosynthetic fabric filter was topped with a minimum of 8-in. clean sandy 
loam fill material was utilized throughout the remainder of the site, which was subsequently 
topped with 4-in. of clean topsoil.  Figure 3 depicts the finished grades at the site following the 
completion of the cap. 
   
2.2.1  Fill Material Testing 
 
All types of fill material utilized in the construction of the closure cap were tested and certified 
by ESS Laboratories.  One-quarter of the total number of compliance samples of sandy loam 
were sampled for VOCs, Total Priority Pollutant (PP13) Metals, PAHs and TPH (Appendix C).  
Additional samples of each cap material were tested solely for arsenic at a frequency of one 
sample per 500 tons (Appendices D and E).   
 
Two samples of the topsoil loam was tested for VOCs, Total Priority Pollutant (PP13) Metals, 
PAHs and TPH (Appendix F and G).  One sample of the topsoil loam was tested solely for 
arsenic (Appendix H).  One sample of the organic loam material utilized within the riparian 
restoration area was tested for VOCs, Total Priority Pollutant (PP13) Metals, PAHs and TPH 
(Appendix I). One additional sample of topsoil loam was tested for VOCs, PP13 Metals, PAHs, 
and TPH (Appendix J) for material imported and placed on-site in May 2007 to repair minor 
erosional scars (i.e., rills and gullies) which developed over the 2006-2007 winter season prior to 
seed establishment.  
 
All samples were below RDEC and GB Leachability Criteria.  Certificates of analysis are 
attached in Appendices C – J.   
 
2.2.3  Vegetative Cover Layer 
 
The vegetative cover component is a locally adapted perennial plant mix that is suitable for the 
Rhode Island area climate, with root penetration into the soil the thickness of the soil cover layer 
so as not to affect the drainage media or geotextile material beneath.  A total of 433 individual 
containerized plants were installed in November 2006.  The restoration planting plan is 
comprised of three distinct zones.  Zone A is designated as Floodplain Forest.  As such, plants 
tolerant of saturated soil conditions and infrequent flooding were planted in this zone.  Plantings 
included red maple (Acer rubrum), silver maple (A. saccharinum), and grey birch (Betula 
populifolia).   
 
Zone B is designated as riparian upland habitat, and consists of plants that are tolerant of 
infrequent inundation, and are more associated with upland areas.  Plantings included white pine 
(Pinus strobus), red oak (Quercus rubra), and sweet fern (Comptonia peregrine).  An additional 
zone was planted adjacent to the proposed alignment of the Rhode Island Department of 
Transportation’s bike path.  This zone consisted of deterrent vegetation species intended to 
prevent human access to the riparian restoration area.  Vegetation in this zone includes plant 
species that have a low, dense growth pattern, such as Virginia rose (Rosa virginiana) and 
bayberry (Myrica pensylvanica).     

 



EA Project No.:  6184601 
Version:  FINAL 

Page 6 of 8 
EA Engineering, Science, and Technology June 2007 
 

Former Ponagansett Landfill Remedial Action Closure Report 
67 Melissa Street, Providence, Rhode Island 

In May 2007, an additional 100 pounds of native seed mix were applied to the recently placed 
soils, surplus seed was applied to the remainder of the site to enhance overall vegetative 
establishment. 
 
As specified in the Environmental Land Usage Restriction (ELUR), the vegetative cover will be 
regularly inspected, particularly during landscaping maintenance, to ensure that the integrity of 

the engineered cap is maintained over time.   
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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.  During construction activities, daily 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 cap was achieved, 
and that the geotextile was appropriately installed.  On 15 December 2006, EA, TPL, RIDEM 
and Vertex met on-site with a representative of Rhode Island Legal Services, a legal group 
specializing in environmental justice, where the thickness of the engineered cap was verified 
through the examination of 15 test pits.   
 
The majority of remediation activities at the site were completed in December 2006 resulting in a 
limited growing period for seed establishment.  As a result of limited vegetative cover several 
small areas of the site experienced localized erosion in the form of rills and gullies.  In May 
2007, an additional 141 yd3 of topsoil was analyzed, approved, imported and placed on site to 
repair erosional rills which developed over the winter season. Erosional scars were backfilled to 
match adjacent grades in order to ensure that the required thickness of the engineered cap was 
achieved/maintained.  
 
A portion of the material imported in May 2007 was used to supplement a small area of the 
engineered cap which was identified during the 15 December 2006 verification exercise to be in 
need of minor augmentation.  The extent of the area to be repaired was determined by manually 
probing to cap to determine the depth of soil to geotextile material.  
 
In addition, 100 pounds of additional native seed mix were subsequently applied to the recently 
placed soils, surplus seed was applied to the remainder of the site to enhance overall vegetative 
establishment. 
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4.  ENVIRONMENTAL LAND USAGE RESTRICTION 
 
An ELUR documenting the required maintenance and annual inspection of the remedy has been 
recorded in the land evidence records of the City of Providence, along with an SMP to be 
followed during future activities that may disrupt the cap, such as utility maintenance.  The DEM 
approved ELUR and SMP are included as Appendix K.    
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 
 

PHOTO DOCUMENTATION 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 



EA Project No.:  6184601 
Version:  FINAL 

Page 1 of 5 
EA Engineering, Science, and Technology June 2007 
 

Former Ponagansett Landfill Remedial Action Closure Report 
67 Melissa Street, Providence, Rhode Island 

 
 

 
 

Photo 1:  View of landfill in April 2004.   
 
 

 
Photo 2:  View of riparian area adjacent to the Woonasquatucket River. 
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Photo 3:  View of landfill cleared of vegetation.  Subgrade has been prepared and geotextile fabric is being installed 

over the subgrade. 
 
 

 
Photo 4:  Transition zone between geotextile fabric and riparian restoration area.   
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Photo 5:  Installation of topsoil layer above sandy loam fill material. 

 
 
 

 
Photo 6:  Continued installation of topsoil layer above sandy loam fill material. 
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Photo 7:  Installation of plantings along alignment of the future DOT bike path. 

 

 
Photo 8:  View of riparian restoration area adjacent to the future DOT bike path.  Plantings have been placed 

throughout the area. 

 
 
 
 



EA Project No.:  6184601 
Version:  FINAL 

Page 5 of 5 
EA Engineering, Science, and Technology June 2007 
 

Former Ponagansett Landfill Remedial Action Closure Report 
67 Melissa Street, Providence, Rhode Island 

 

 
 
Photo 9:  View of riparian restoration area adjacent to the future DOT bike path.  Native seed mixes are establishing 
well and, along with containerized plantings and retained mature trees, will promote long-term slope stabilization. 

(Photo taken June 2007) 
 

 
 

Photo 10:  View of landfill cap with demonstrating establishment of vegetative cover. (Photo taken June 2007) 
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UV RESISTANCE
95% @ 500 Hours

1 VALUES IN WEAKER PRINCIPLE DIRECTION. UNLESS NOTED OTHERWISE, THESE VALUES REPRESENT MINIMUM AVERAGE ROLL VALUES (I.E., CALCULATED AS THE TYPICAL MINUS TWO 
STANDARD DEVIATIONS STATISTICALLY YIELDING A 97.5% DEGREE OF CONFIDENCE THAT ANY SAMPLE TAKEN DURING QUALITY ASSURANCE TESTING WILL EXCEED THE VALUE REPORTED.)

2 GEOTEXTILE MEETS AASHTO STANDARD SPECIFICATION M 288-00 STRENGTH REQUIREMENTS OF CLASS 2 AND THE HIGHEST FILTER REQUIREMENTS.
3 SMALLER SIEVE SIZE NUMBER REPRESENTS THE MAXIMUM AVERAGE ROLL VALUE.
*       DETERMINED AT TIME OF MANUFACTURING. STORAGE AND HANDLING CONDITIONS THAT DIFFER FROM THOSE FOUND IN ASTM D 4873-88 MAY INFLUENCE THESE PROPERTIES.

Technical Data

PROPERTY TEST METHODS UNITS
MINIMUM AVERAGE

ROLL VALUE1*
TEST FREQUENCY

PHYSICAL AASHTO CLASS 1 AASHTO CLASS 2

� Color Orange Orange

Mechanical2

Durability ASTM G 154 U.V. Resistance
(500 hrs) 95 % 95 % Every Formulation

� Serviceability Class AASHTO M-288 lbs (N) 1 2

� Grab Strength ASTM D 4632 lbs (N) 202 (900) 157 (700) 100,000 sf

� Tear Strength ASTM D 4533 lbs (N) 79 (350) 56 (250) 100,000 sf

� Puncture Resistance ASTM D 4833 lbs (N) 79 (350) 56 (250) 100,000 sf

� CBR Puncture Srength ASTM D 6241 lbs (N) 449 (2000) 346 (1540) 100,000 sf

Hydraulic2

� Permittivity ASTM D 4491 sec-1 0.5 0.5 500,000 sf

� AOS3 ASTM D 4751 Sieve size (mm) 80 (0.18) 70 (0.212) 500,000 sf

Packaging Typical Dimensions

� Roll width Direct Measure ft (m) 15 (4.57) 15 (4.57)

� Roll length Direct Measure ft (m) 300 (91.4) 300 (91.4)

� Roll area Direct Measure yd2 (m2) 500 (418) 500 (418)

� Roll weight Direct Measure lb (kg) - 197 (89)

� Roll diameter Direct Measure in 20 17

� Core ID Direct Measure in 4.25 4.25

� Labeling Product code, roll dimensions, finished product lot and roll number.

HIGHLY UV STABLE 
AASHTO CLASS 1 AND CLASS 2

GEOTEXTILES

Sales & Technical Service 
4800 East Monument Street
Baltimore, Maryland 21205
Telephone: 800-356-8495
Fax: 410-522-7015
E-Mail: info@tenax.comPatents Pending    1/2004
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CERTIFICATE OF ANALYSIS –  
SANDY LOAM (# 0606360) 
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CERTIFICATE OF ANALYSIS –  
SANDY LOAM (# 0607220) 
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CERTIFICATES OF ANALYSIS –  
SANDY LOAM ARSENIC SAMPLING 

(#’s: 0607220-02, 0609268-01, 0609268-02, 0609268-03) 
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CERTIFICATE OF ANALYSIS –  
TOPSOIL LOAM (# 0609227) 



















 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX G 
 
 

CERTIFICATE OF ANALYSIS –  
TOPSOIL LOAM (#0610480) 
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CERTIFICATE OF ANALYSIS –  
TOPSOIL LOAM SAMPLING (#0611298) 
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CERTIFICATE OF ANALYSIS –  
TOPSOIL LOAM ARSENIC SAMPLING 

(#’s 0611064-01, 0611064-02, 0611064-03, 0611211) 
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CERTIFICATE OF ANALYSIS –  
CONFIRMATORY LOAM SAMPLE 

(#0704473) 
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ENVIRONMENTAL LAND USAGE RESTRICTIONS 


























































