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1.0 INTRODUCTION 

Conestoga-Rovers & Associates Inc. (CRA) has prepared this As-Built Construction and 
Response Action Outcome (RAO) Report for the comprehensive response activities 
completed for the Former Landfill (Site), assigned Massachusetts Department of 
Environmental Protection (MADEP) Bureau of Waste Site Cleanup (BWSC) Release 
Tracking Number (RTN) 3-3939, on behalf of General Motors Corporation (GM).  The 
Site location is presented on Figure 1.1 and the Site features are presented on Figure 1.2. 
 
This Report has been prepared in accordance with 310 Commonwealth of Massachusetts 
Regulations (CMR) 40.0000 [Massachusetts Contingency Plan (MCP)] and other 
applicable MADEP regulations, policies, and guidance.  The As-Built Construction 
Report documents the Phase IV remedial construction (RC) activities completed as part 
of the comprehensive response actions including the tests and measurements and 
provides the as-recorded or as-built engineering drawings of the RC activities.  The 
response actions included the construction of an engineered barrier and related activities 
based on the Phase III Remedial Action Plan (RAP) (CRA, September 2005) and the 
Phase IV Remedy Implementation Plan (RIP) (CRA, October 2005).  
 
BWSC Form 108 (Comprehensive Response Action Transmittal Form and Phase IV 
Completion Statement) and BWSC Form 104 (RAO Statement) were submitted 
electronically to the MADEP on January 25, 2007, and copies of the edep Transaction 
Records are provided in Appendix A.  Copies of BWSC Form 122 (Public Notification 
Form) and the appropriate public notification notices are also included in Appendix A.  
 
This Report provides an RAO Statement prepared in support of the Class A-4 RAO 
achieved for the Site.  The RAO Statement is provided as Appendix B.  The Class A-4 
RAO requires a Notices of Activity and Use Limitations (AUL) to be registered on the 
property titles as part of the response action.  Two AUL’s were registered on the Site on 
January 16, 2007, and the BWSC Forms 113 (AUL Transmittal Form) and BWSC 
Form 113a (AUL Opinion Form) were submitted electronically to the MADEP on 
January 25, 2007.   Copies of the registered AUL’s, the registered AUL Plan, receipt of 
payment from the registry of deeds and copies of the edep Transaction Records for 
BWSC Forms 113 and 113a are provided herein as Appendix C.   
 
The final Operation, Maintenance, and Monitoring (OMM) Plan required as part of the 
AUL to maintain the integrity of the class A-4 RAO and the condition of No Significant 
Risk (NSR) for the Site is provided as Appendix D. A chronology of the significant Site 
background and comprehensive response actions completed to January 2007 is provided 
in Table 1.1. 
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The Framingham Conservation Commission (FCC) has issued two Orders of Conditions 
for the Site; one in October 2004 for Phase II Comprehensive Site Assessment (CSA) 
investigative activities and the second in August 2005 for remedial construction 
activities which are provided in Appendix E. The requirements of both Orders of 
Conditions have been fully complied with throughout the comprehensive response 
actions.  A request for a Certificate of Compliance will be submitted to the FCC upon 
completion of the Former Settling Lagoon/Beaverdam Brook Phase II CSA Activities to 
closeout the October 2004 Phase II CSA Order of Conditions.  In November 2006, a 
request for Certificate of Compliance was submitted to the FCC to closeout the August 
2005 Phase IV Order.  Based a Final Inspection by the FCC and the Site Licensed Site 
Professional (LSP), an additional inspection is required in the Spring of 2007 to confirm 
adequate establishment of vegetation and to address any substantive further erosion 
that occurred over the winter months as documented in a technical memorandum from 
the FCC.  Copies of the November 2006 request for Certificate of Compliance, the final 
inspection memorandum and the documentation from the FCC are provided in 
Appendix E (See Sections 7.3 and 7.4). 
 
 
1.1 BACKGROUND 

The Property is located at 63 Western Avenue in the Town of Framingham, Middlesex 
County, Massachusetts (Figure 1.1) and is approximately 90 acres in size.  The Property 
is a former GM assembly plant that was sold to ASSET Holdings III LP or ADESA 
Boston, Inc. (ADESA) in 1994.  The Site consists of an approximately six-acre parcel in 
the area of the Former Landfill located on the southwest side of the Property that is 
primarily on property currently owned by GM.  The surface topography in the area of 
the Former Landfill is relatively flat.  Larger vegetation is present along the western 
boundary of the Site.  An approximately 3 foot (ft) diameter storm sewer transects the 
central portion of the Former Landfill, generally from south to north.  The storm sewer 
provides a hydraulic connection from Wetland A, which is approximately 30-acres in 
size and is located to the south of the Site to Beaverdam Brook. 
 
Land uses surrounding the Property include commercial, industrial and residential 
areas.  Industrial, commercial and residential properties border the Property to the 
north.  The Beaverdam Brook disposal site (RTN 3-4356) is managed by GM and borders 
the Property to the west and this disposal site includes Wetland A located to the south of 
the Site.  The Former Settling Lagoon disposal site (RTN 3-3940) is managed by GM and 
is located to the west of Beaverdam Brook on the northwest side of the Property.  
ADESA owns approximately 0.2 acres of the property located within the approximately 
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six-acre Site as well as the property to the north, west, and east of the Site.  GM is 
transferring the remaining Site ownership to ADESA upon achievement of this RAO.  
The Consolidated Rail Corporation (Conrail), owned by CSX Corporation, owns 
properties located to the west of Beaverdam Brook near the Site. 
 
The Phase II CSA activities that have been completed were documented in the following 
submittals to MADEP: 
 
1. Phase II CSA Work Plan (CRA, September 2004); 

2. First Interim Phase II CSA Report (Wetland Delineation) (CRA, March 2005); 

3. Second Interim Phase II CSA Report (Site Characterization) (CRA, July 2005); 

4. Phase II CSA Work Plan Addendum No. 1 (CRA, July 2005);  

5. Final Phase II CSA Report (Risk Characterization) (CRA, August 2005); 

6. Phase III RAP (CRA, September 2005); and 

7. Phase IV RIP Report (CRA, October 2005). 

 
The Site history, background, nature and extent of oil and/or hazardous material 
(OHM), environmental setting, wetlands delineation, geology and hydrogeology, and 
other Site characterization information were presented in the First, Second Interim and 
Final Phase II CSA Reports.  A Tier Reclassification for the Site and a Tier 1C Permit 
Application were also submitted with the Second Interim Phase II CSA Report.  On 
September 26, 2005, MADEP issued confirmation of the Tier 1C Permit governing the 
response actions. The Final Phase II CSA Report provided MCP Method 3 Human 
Health and Environmental Risk Characterizations and updated/final conclusions 
regarding the Phase II CSA activities for the Site. 
 
The Phase II CSA investigation activities also were completed in accordance with an 
Order of Conditions issued by the FCC in October 2004.  The Phase IV RIP activities also 
were conducted in accordance with a second Order of Conditions issued by the FCC in 
August 2005.   
 
On May 4, 2006, MADEP and GM entered into an Administrative Consent Order 
Without Penalty (ACOP), ACOP-NE-05-3A004, for the completion of MCP 
comprehensive response actions for the Site.  The submittal of the As-Built Construction 
Report and RAO Statement, including the AUL and other documentation provided 
herein provides full compliance with Section VII (Disposition and Order) of the ACOP.  
No further actions are required with respect to the ACOP.   
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The approximately six-acre portion of the Site and one acre not within the Site boundary 
will be transferred from GM to ADESA upon completion of the transfer of the property.  
ADESA has the responsibility of maintaining the AUL for the Site to maintain a 
condition of NSR. 
 
 
1.2 RESPONSE ACTION OBJECTIVES 

The following response action objectives were developed based on the presence of 
Site-related OHM, and the results of the Phase II CSA to achieve a condition of NSR for 
the current and anticipated future uses of the Site.  These response action objectives 
were presented in the Phase III RAP (CRA, September 2005): 
 
1. Approximately 170,000 CY of soil, fill, and solid waste containing OHM are 

present in the Former Landfill, of which approximately one-half of the volume is 
below the groundwater table.  The selected remedy should prevent contact with, 
contain, reduce, and/or detoxify the impacted materials to ensure a condition of 
NSR is maintained for the Site; 

2. Address the level of Significant Risk [i.e., cumulative hazard index (HI) of 2.7] at 
the Site for future construction workers and lower risk for trespassers posed by 
exposure to OHM present in surface and subsurface soil, and groundwater 
within the Former Landfill; 

3. Address the exceedance of the upper concentration limit (UCL) for lead in soils 
within the Former Landfill; 

4. Ensure that OHM present in sediment and surface water within the storm sewer 
which transects the Site and potential OHM infiltration into the storm sewer 
from Site soil and groundwater does not result in unacceptable human health 
and/or ecological risk levels; 

5. Ensure that OHM present in the soil, fill, and waste material and groundwater 
within the Former Landfill does not migrate to surface water and wetlands 
resulting in unacceptable human health and/or ecological risks; and 

6. Address the potential impacts to receptors of Site-related OHM present in 
sediment in the off-Site stormwater management North Pond. 
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1.3 ORGANIZATION 

The As-Built Construction Report and RAO Statement is organized as follows: 
 
i) Section 1.0 - presents background, response action objectives, chronology 

and the organization of the report; 

ii) Section 2.0 - presents the final Conceptual Site Model (CSM) for the Site;  

iii) Section 3.0 - provides the Phase IV RIP engineering design objectives/basis 
and criteria, presents the As-Built Drawings and describes the 
technical specifications; 

iv) Section 4.0 - presents the RC activities, schedule, design changes, and 
waste disposal; 

v) Section 5.0 - presents the remedial construction project organization, 
quality control (QC) and submittals, quality assurance (QA) 
including data assessments and QA/QC issues and 
resolutions; 

vi) Section 6.0 - provides details of the pre-final and final inspections, and the 
FCC Orders of Conditions; 

vii) Section 7.0 - presents a summary of the Phase IV health and safety 
activities; 

viii) Section 8.0 - presents the AULs including permitted and restricted uses and 
activities, obligations and conditions, financial assurance and 
the Final OMM Plan; and  

ix) Section 9.0 - provides support for the RAO Statement. 
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contact, and inhalation (i.e., airborne particulate and/or vapors).  Potential exposure 
routes associated with Site groundwater and surface water include incidental ingestion, 
direct dermal contact, and particulate/vapor inhalation.  Potential exposure routes 
associated with Site sediment in the stormwater management system include incidental 
ingestion and direct dermal contact. 
 
As the current and future use of the Site is industrial/commercial, the ingestion of biota 
that has contact with contaminated media is not considered a primary pathway. 
 
A flowchart showing the primary sources, release mechanisms, secondary sources, 
exposure routes and receptor characterization of the human health exposure is shown 
on Figure 2.5.  
 
 
2.3.2 ERA EXPOSURE PATHWAYS 

The OHM may be released directly to soil from waste, through sediment suspension, 
percolation and leaching from soil and waste to groundwater, via wind erosion and 
ground disturbance to other areas, and via runoff of storm water to offsite surface water 
bodies by surface runoff and through the storm sewer system.  Direct discharge, surface 
runoff, and groundwater discharge to surface water may affect surface water and 
sediment.  OHM present in the soils onsite or transported to offsite wetlands and surface 
water bodies may come into contact with ecological receptors through direct contact or 
direct or incidental ingestion of prey, sediment, soil, and water.  The food ingestion 
pathway at the Site is considered secondary relative to the other pathways since the 
limited size and isolation of the habitat limits utilization by ecological receptors.  An 
additional secondary pathway, incidental ingestion of groundwater/surface water, 
sediment, and soil, may be important for receptors during feeding or drinking activities 
or other behaviors such as preening.  A flowchart showing the primary sources, release 
mechanisms, direct and indirect exposure pathways, exposure routes and ecological 
receptors/assessment endpoints is shown on Figure 2.6.  
 
 
2.4 RECEPTORS 

2.4.1 HUMAN 

The current potentially exposed population includes industrial/commercial workers, 
utility workers, construction workers, and adolescents who may infrequently trespass at 
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 2.0 CONCEPTUAL SITE MODEL  

2.1 SITE BACKGROUND 

2.1.1 PHYSICAL SETTING 

The Property is located at 63 Western Avenue in the Town of Framingham, Middlesex 
County, Massachusetts.  The Property can be accessed by Western Avenue located on 
the east border through the entrance of the east parking lot.  There is security with guard 
patrols present on the Property 24 hours a day, seven days a week.  
 
The Former Landfill Site consists of an approximately five-acre area located within an 
approximately six-acre parcel currently owned by GM on the southwest side of the 
Property.  ADESA owns an approximately 0.2 acre portion of the Site.  A 6 ft high chain 
link perimeter fence topped with three strands of barbed wire restricts access to the Site.  
Former railroad tracks run along the Site boundaries on the west, north, and south sides 
and provide both physical and hydraulic barriers to the potential migration of OHM. 
 
Conrail owns properties located to the west of Beaverdam Brook near the Site.  
Approximately 32,000 square feet (SF) of the Site is located within the 100 to 200 ft 
Riverfront Area located along the east side of Beaverdam Brook. 
 
Extensive Site characterization was completed as part of the Phase II CSA activities.  
Groundwater monitoring was completed up-gradient, across and down-gradient of the 
Site to assess OHM impact on groundwater quality.  Surface water and sediment 
impacts also were delineated and assessed and potential air emissions were assesses as 
part of the Human Health Risk Assessment (HHRA).  
 
According to the MADEP Site Scoring Map, Interim Phase II CSA (CRA, July 2005), 
there are no Protected Open Spaces, Areas of Critical Environmental Concern (ACEC), 
Drinking Water Sources Areas (DWSA), Potentially Productive Aquifers, or Sole Source 
Aquifers in the area of the Site.   
 
There are a number of wetlands in the area of the Site as described in the Interim 
Phase II CSA Report – Wetland Delineation Report (CRA, March 2005).  There is an 
approximately 30-acre wetland (Wetland A) located adjacent to the south side of the 
Site.  Wetland areas B and C were located within the Site and total approximately 
4,440 SF (0.1 acres) in size.  Wetlands B and C were replicated in and area located on the 
north west side of the Property as part of a separate ADESA wetland replication project.  
Additionally, Wetlands D and E are located within the North Pond, a managed 
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stormwater feature not within the Site boundary, and are considered incidental and 
non-jurisdictional wetlands.   
 
Site stormwater runoff drains primarily by sheet flow to a historic stormwater retention 
pond (North Pond) located to the northwest of the Site and to a stormwater retention 
pond (South Pond) located to the southeast of the Site.  The South Pond was permitted 
by ADESA primarily to control stormwater drainage from a paved area located to the 
east of the Site. 
 
There is some stormwater sheet flow from the Site and stormwater discharge through 
the stormwater sewer that transects the Site to the west through the North Pond, to 
Beaverdam Brook.  There are no known historic or current discharges to municipal 
sewers, wastewater treatment plants, or any other disposal or treatment facility 
associated with the Site. 
 
A 3 to 4 ft diameter storm sewer transects the central portion of the Site, generally from 
south to north, and hydraulically connects wetlands located south of the Site to 
Beaverdam Brook.  It is believed that the stormwater sewer was installed to maintain the 
drainage connection from the wetland to the Brook that existed prior to historic waste 
disposal and to prevent both on and off-Site flooding. 
 
 
2.1.2 ENVIRONMENTAL SETTING 

The surface topography in the area of the Former Landfill is relatively flat.  There was 
some larger vegetative growth in the central area of Former Landfill, in the vicinity of a 
storm sewer manhole.  Larger vegetation is also present along the western boundary of 
the Site and in Wetland A. 
 
The horizontal and vertical extent of OHM impacted soil and waste were delineated as 
part of the Phase II CSA activities and the horizontal extent was determined to be 
approximately 4.8 acres.  Stratigraphic cross-sections are presented on Figures 2.1 
through 2.4, and show the estimated limits of waste.  The subsurface conditions in 
perimeter areas of the Site generally consist of from 4 to 14 ft of granular fill comprised 
of fine to coarse sand with varying amounts of silt, gravel and clay.  The underlying 
waste materials vary in thickness from 0 ft to approximately 20 ft.  A peat layer 
approximately 2 ft thick underlies a portion of the waste materials, consistent with the 
historical presence of water in a low-lying area.  A medium dense sand and silt deposit 
underlies most of the waste material to a thickness ranging from approximately 15 to 
25 ft below the peat layer.  Bedrock underlies the sand and silt deposit.   

 
  
 

012618 (33) 7 CONESTOGA-ROVERS & ASSOCIATES 



 
 

 
Shallow groundwater was historically encountered at approximate depths ranging from 
3.4 to 14 ft  below ground surface (bgs) depending on location and seasonal fluctuations.  
Shallow groundwater ranges from 7 to 14 ft bgs based on 2004 and 2005 hydraulic 
monitoring.  Shallow groundwater generally flows towards the stormwater sewer that 
transects the Site connecting Wetland A to Beaverdam Brook.  
 
 
2.1.3 SITE HISTORY 

There were no historical buildings and there are no current buildings at the Site.  Land 
uses surrounding the Property are primarily industrial and commercial with some 
residential use.  Prior to Phase IV RIP activities, the Site was generally vacant with 
paved portions on the perimeter of the Site and was intermittently used for temporary 
parking of vehicles to be auctioned.  The Site will continue to be used for 
industrial/commercial purposes in the foreseeable future.  The Site also is not located 
within a DWSA or a Potential DWSA and municipal water supply is available. 
 
Two railroad spurs bound the south, west and north sides of the Site and were installed 
when the Former GM Assembly Plant was constructed in the 1940s.  Between 1947 and 
1970, waste material from the Former GM Assembly Plant was placed into a depression 
in the ground between two rail spurs ranging from approximately 12 ft deep at the 
eastern end to level with the ground surface at the western end.  Between 1947 and 1964, 
waste materials deposited in the Former Landfill were reported to be burned.  The use of 
the Former Landfill for waste disposal was discontinued in 1970.  In 1992 the Site was 
covered with a layer of low permeability soil.  
 
 
2.2 NATURE AND EXTENT OF CONTAMINATION 

Based on previous environmental investigations, the nature of the waste at the Site is ash 
fill, and debris over an approximately 5.0 acre area to a typical depth of up to 20 ft.  
Approximately 170,000 CY of soil, fill, and solid waste containing OHM are present in 
the Former Landfill, of which approximately one-half of the volume is below the 
groundwater table.  The nature of the waste materials was solid waste that was typical 
of wastes generated from automotive assembly manufacturing operations and related 
activities.  During a portion of the period of historic waste disposal some of the wastes 
were burnt as part of the disposal practices.  The types of waste materials included: ash 
fill; fractured glass; fractured brick; refractory brick; asphalt; fractured railroad ties; 
corroded, rusty, crushed 55-gallon drums; fractured concrete slab; fractured 5-gallon 
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pails; wood; plastic bottles; plastic bags; various paint waste; railroad slag; metal wires 
and pipes; cloth; metal drum lids; rebar; car parts; ceramics; and newspaper. 
 
Metals, petroleum hydrocarbons, semi-volatile organic compounds (SVOCs), and 
volatile organic compounds (VOCs) were detected in the soils, groundwater, sediment 
and surface water at the Site as presented in the Phase II CSA.  Compounds exceeding 
MADEP numerical standards were generally polynuclear aromatic hydrocarbons 
(PAHs) and metals.  There were detections of PAHs and petroleum hydrocarbons in 
samples collected on the southeast side of the Site on ADESA property.  Pesticides and 
polychlorobiphenyls (PCBs) were also detected in a few samples at low or estimated 
concentrations.  
 
Impacted media at the Site includes surficial and subsurface soil, groundwater, ambient 
air (potentially impacted), surface water, and sediment.  Zero to three feet is used to 
evaluate exposures associated with surface soil; zero to fifteen feet for exposures 
associated with excavation scenarios such as utility installation and repair and building 
construction.  Air is also considered a potentially impacted medium based on releases to 
ambient air from soil and groundwater impacts. 
 
Based on the groundwater information determined for the Site including the current 
land use, the groundwater in the area of the Site is categorized as GW-3.  Based on the 
current frequency and intensity of use and on potential accessibility, the soil is 
categorized as S-2 or S-3.  The surficial soil at the Site from 0-3 ft bgs is considered 
accessible, and therefore would be categorized as S-2, while the subsurface soil is 
considered potentially accessible and therefore would be categorized as S-3.  Sediment 
sample results are compared to the consensus-based threshold effect concentrations 
(TECs) for the 28 chemicals listed in MacDonald et al. (MacDonald et al., 2000) for use in 
screening freshwater sediment for risk to benthic organisms.  A list of the TECs is 
provided in 'Freshwater Sediment Screening Benchmarks for Use Under the 
Massachusetts Contingency Plan', Office of Research and Standards, May 2002.   Surface 
water sample results were compared to the Massachusetts Surface Water Standards/ 
USEPA 2002 Ambient Water Quality Criteria (WQC) (freshwater aquatic).  
 
The Phase II CSA activities indicated that the surface and subsurface soil within the 
horizontal and vertical extent of the Former Landfill is impacted with OHM.  Chemical 
analyses indicated that soils below the approximately 12-inch cover material have 
concentrations of lead and benzo (a) pyrene at concentrations that exceed the S-3/GW-3 
and/or the S-2/GW-3 numerical standards, and lead exceeds its UCL.  In subsurface 
soils, chemical analyses indicated that antimony, arsenic, benzo (a) pyrene, chrysene, 
lead, total chromium, and zinc were present at concentrations above S-3/GW-3 and/or 

 
  
 

012618 (33) 9 CONESTOGA-ROVERS & ASSOCIATES 



 
 

S-2/GW-3 numerical standards, and lead exceeds its UCL.  For the purposes of the risk 
characterization the entire horizontal and vertical extent of waste/impacted soil were 
characterized as impacted with OHM above numerical standards. 
 
Xylene was detected in one monitoring well in 2004 at a concentration exceeding the 
GW-3 numerical standard.  In 2005, groundwater quality monitoring did not indicate 
any exceedances of GW-3 numerical standards.  Analysis of the historical and current 
groundwater data indicates that OHM were detected at concentrations below the GW-3 
numerical standards or were not detected.  The two rounds of current groundwater 
monitoring completed as part of Phase II CSA activities were considered sufficient for 
Site characterization due to the historical groundwater quality results, soil, surface 
water, and sediment characterization results, non-detect or low concentrations of OHM, 
since the OHM contaminants of concern are low solubility chemicals that typically do 
not partition into groundwater,, the representativeness of the ground water data, and 
the groundwater classification.  
 
Chemical analysis indicated that sediment samples from the stormwater sewer had 
PAHs (benzo (a) anthracene, benzo (a) pyrene, fluoranthene, fluorene, phenanthrene 
and pyrene), arsenic, lead, and zinc at concentrations exceeding the freshwater sediment 
screening benchmark values.  The surface soil sample analyses for the samples collected 
in the off-Site North Pond indicated that metals and PAHs were present at 
concentrations exceeding S-2/GW-3 and S-3/GW-3 numerical standards. 
 
Surface water/stormwater analyses indicated that concentrations of total and dissolved 
aluminum, copper, iron, lead, and zinc exceeded the Massachusetts Surface Water 
Standards/USEPA Water Quality Criteria.  
 
For the HHRA and Ecological Risk Assessment (ERA) certain chemicals were identified 
as Chemicals of Potential Concern (COPCs) based on the detected concentrations being 
above potentially applicable criteria, MADEP background levels or professional 
judgement.  COPCs considered for the HHRA include certain metals, SVOCs, VOCs, 
pesticides, PCBs, and petroleum products.  COPCs considered for the ERA include 
metals and SVOCs (primarily PAHs) and one VOC for sediment only.  A summary of 
the COPCs for both the HHRA and ERA is presented in Table 2.1.  
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2.3 TRANSPORT OF COPCS 

The primary potential migration mechanisms for OHM present in soil, waste, 
groundwater, surface water and sediment at the Site are as follows: 
 
• Soil erosion  and sediment migration by stormwater runoff and surface water flow; 

• Infiltration to the Site storm sewer and discharge off-site; and 

• Soil particle or sediment suspension or leaching to groundwater from soil/waste. 

 
The concentration and distribution of COPCs in the environment are constantly subject 
to change due to dispersal by wind and water, and chemical and biological degradation 
by microorganisms.  Once released to the environment, COPCs can partition between 
air, water, sediment, soil, and biota, and may be subsequently subjected to one or more 
of the following processes: 
 
1. transportation (e.g., convection by wind or water or stormwater runoff); 

2. physical transformation (e.g., volatilization, precipitation); 

3. chemical transformation (e.g., photolysis, hydrolysis, oxidation, reduction); 

4. biological transformation (e.g., biodegradation, metabolization by plants or 
animals); and 

5. accumulation in one or more media. 

 
Several transport mechanisms, such as advection and dispersion, are controlled 
primarily by the physical characteristics of the Site, and thus are essentially the same for 
all COPCs.  However, other transport and transformation processes, such as 
volatilization, sorption, and biodegradation, depend on certain physical and chemical 
properties, and therefore vary for each COPC.  The primary COPCs for the Site are 
certain metals and PAHs which preferentially adsorb to soil and generally have low 
water solubility and low volatility and, therefore, do not significantly migrate by 
leaching, dissolution, and groundwater transport or volatilization into air.   
 
 
2.3.1 HHRA EXPOSURE PATHWAYS 

Humans can be exposed to a variety of contaminated media, including soil, 
groundwater, surface water, sediment, air, and biota that has contact with contaminated 
media.  Based on the physical conditions of the Site, potential exposure routes associated 
with Site surface soil and subsurface soil include incidental ingestion, direct dermal 
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the Site.  The future potentially exposed population also includes industrial/commercial 
workers, utility workers, construction workers, and trespassers.  
 
 
2.4.2 ECOLOGICAL 

In general, the terrestrial habitat found at the Site and adjacent areas is represented in 
cover type by plant species common in urban environments.  The majority of the area 
encompassed by the Site is bare, disturbed land that does not provide habitat for 
ecological receptors and much of the area to the north and east of the Site is paved.  
There are small patches of sparse vegetation on the Site that may provide limited habitat 
for foraging receptors such as small mammals and songbirds.  However, these areas are 
small and isolated in nature, and would represent a fraction of the foraging range for a 
receptor such as a songbird, so they do not represent critical habitat for ecological 
receptors. 
 
 
2.5 SUMMARY OF RISKS 

The human health, public welfare, safety, and environmental risk characterizations 
included potential exposures of impacted OHM in surface and subsurface soil, 
sediment, groundwater, and surface water and are summarized below.  The human 
health, public welfare, safety, and environmental risk characterizations included 
potential exposures of impacted OHM in surface water and sediment in Wetland A.  
Further comprehensive response actions for the Wetland A impacts will be addressed as 
part of RTN No. 3-4356 (Beaverdam Brook).  The risks identified below have all been 
fully addressed by the implementation of the Phase IV RIP activities. 
 
 
2.5.1 HUMAN HEALTH 

A condition of NSR of harm to human health was not achieved at the Site prior to the 
implementation of the engineered barrier and associated Phase IV RIP activities 
including an AUL since the following conditions were not met: 
 
1. The Exposure Point Concentration of oil or hazardous material is greater than an 

applicable or suitably analogous public health standard. 

MCP numerical standards were used to evaluate soil concentrations and 
exceedances are present.  The groundwater on Site is not used for potable 
purposes [i.e., DWSA or Potential DWSA] and is designated as GW-3; as a result 
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there are no applicable or suitably analogous public health standards for 
comparison of groundwater exposure point concentrations (see also Public 
Welfare evaluation conclusions regarding Drinking Water).  There are no 
applicable or suitably analogous health standards for comparison of soil, surface 
water, or sediment exposure point concentrations.  Surface water at or in the 
vicinity of the Site is not used as a potable water source and therefore, 
Massachusetts Surface Water Standards/USEPA Ambient Water Quality Criteria 
were used to evaluate exposure.  

2.  No Cumulative Receptor Non-cancer risk is greater than the Cumulative Receptor 
Non-cancer Risk Limit. 

A method 3 HHRA was conducted and indicates that cumulative non-cancer risk 
limit (HI) is greater than 1.0 for the trespasser exposure to surface soils, 
sediment, and surface water and construction worker exposure to soils and 
groundwater during potential future construction activities.   

The Reasonable Maximum Exposure (RME) cumulative HI of 1.1 for the 
trespasser primarily results from exposure to antimony, arsenic, manganese, and 
nickel in sediment through the ingestion and dermal contact exposure routes.  
Antimony, arsenic, manganese, and nickel account for approximately 9 percent, 
13 percent, 20 percent, and 12 percent, respectively, for a total contribution of 
54 percent of the cumulative HI.  However, the HI for each these COPCs is well 
below 1.0 and cumulative HI for the target organs are all below 1.0, therefore 
there is likely a lower hazard for the trespasser associated with the COPCs in the 
surface soil, sediment, and surface water.   

The RME cumulative HI of 2.7 for the construction worker primarily results from 
exposure to antimony, cadmium, lead, manganese, and zinc in soil through the 
ingestion, dermal contact, and inhalation exposure routes.  Cadmium, lead, 
manganese, and zinc account for approximately 15 percent, 37 percent, 
14 percent, and 7 percent, respectively, for a total contribution of 73 percent of 
the cumulative HI.   

All other current and future receptors including the industrial/commercial 
worker, and utility worker, had cumulative non-cancer risk limits (HIs) below 
the cumulative HI of 1.0.  

 
All current and future receptors including the trespasser, industrial/commercial worker, 
utility worker, and construction worker had cumulative cancer risk values below the 
excess lifetime cancer risk of 10-5 for exposure to impacted soil, sediment, surface water, 
and groundwater. 
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2.5.2 PUBLIC WELFARE 

A condition of NSR to Public Welfare does currently and for the foreseeable future exist 
at the Site since the following conditions are met: 
 
(a) No nuisance conditions exist or will result from the release or threat of release of oil or 

hazardous material, or the remedial alternative, including: 

1. The breathing zone of ambient and indoor air are currently and will, in the 
reasonably foreseeable future, remain free from persistent, noxious odors. 

There are no buildings at the Site (closest industrial/commercial building 
is 325 ft from Site) currently, there are no buildings planned for the Site in 
the foreseeable future and there are minimal low concentrations of VOCs 
in soil and groundwater, therefore, ambient air and indoor air will remain 
free of persistent and noxious odors.  No persistent or noxious odors were 
observed at the Site and ambient levels of VOCs were measured to be 
non-detect or the same as background levels based on organic vapor 
monitoring conducted during the Phase II CSA activities. 

2. There is accessible drinking water that is and will, in the reasonably foreseeable 
future, remain free from noxious taste and odors. 

The Site is not located in a current DWSA or a potential DWSA and is, 
therefore, classified as GW-3.  The adjacent property and the Town of 
Framingham are serviced by a municipal water supply.  The nearest 
current DWSA is in the vicinity of Lake Cochituate which is located 
approximately three miles downstream (on Beaverdam Brook) of the Site. 
Therefore, Site groundwater will not impact drinking water with noxious 
taste and odors. 

3. Livestock is and will remain, in the reasonably foreseeable future, free from 
harmful effects. No specific evaluation of livestock is required if it is reasonable to 
conclude that the human health and environmental risk characterizations 
conducted for the site are also protective of livestock exposures. 

There are no livestock in the immediate area of the Site that will be 
impacted by the Site.. 

(b) No community that is currently affected and/or community for which it is reasonably 
foreseeable to conclude that it could be affected by the release experiences significant 
adverse impacts as set forth as the factors to be considered in 40.0994(2). 

The current property owners do not consider the Site to contribute adverse 
impacts, including the existence of nuisance conditions, loss of active or passive 
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property use(s), and any non-pecuniary effects not otherwise considered in the 
characterization of risk of harm to health and safety. 

(c) The requirements of 310 CMR 40.0996 concerning the Upper Concentration Limits are 
met. 

The Upper Concentration Limit for lead in soil was exceeded based on the 
arithmetic average of the Site data.   

 
 
2.5.3 SAFETY 

A condition of NSR of Harm to Safety does currently and for the foreseeable future exist 
at the Site since the conditions at the Site which are related to a release of OHM do not 
currently and will not in the foreseeable future pose a threat of physical harm or bodily 
injury to people.  Such release-related conditions include, but are not limited to: 
 
(a) The presence of rusted or corroded drums or containers, open pits, lagoons or other 

dangerous structures. 

There are no visible rusted or corroded drums or containers, open pits, lagoons 
or other dangerous structures at the Site. 

(b) Any threat of fire or explosion, including the presence of explosive vapors resulting from 
a release of oil and/or hazardous material. 

There is no threat of fire or explosion, including the presence of explosive vapor 
resulting from a release of OHM based on the nature and type of OHM at the Site 
and the results of the organic vapor screening. 

(c) Any uncontained materials which exhibit the characteristics of corrosivity, reactivity or 
flammability described at 310 CMR 40.0347. 

There are no uncontained materials at the Site that exhibit these characteristics. 

 
 
2.5.4 ENVIRONMENT 

The results of the wetland delineation, habitat assessment, evidence of harm, and 
effects-based screening were integrated into the ERA for the Site and adjacent areas.  
Habitat is extremely limited at the Site and of low environmental quality in the wetlands 
and North Pond in the vicinity of the Site.  Extensive industrial, commercial, and urban 
development in the vicinity of the Property has resulted in severe terrestrial habitat 
fragmentation.  This limits wildlife corridors to those suitable for small birds and 
mammals that are common in urban environments.  No rare plants or animals are 
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known to occur in the vicinity of the Site or Property and there are no ACECs or 
Protected Open Spaces in the vicinity of the Site. 
 
The MCP specifies four criteria that must be met in order to demonstrate that a 
condition of "no significant risk of harm to the environment" exists (310 CMR 40.0995): 
 
1. There is no physical evidence of a continuing release of oil and/or hazardous material at 

or from the disposal site to surface waters and/or wetlands which significantly affects 
environmental receptors. 

The disposal of waste in the Former Landfill was terminated in 1970 and some 
cover soil was placed over the waste in 1990.  There is no physical evidence of an 
ongoing release of OHM to surface waters and/or wetlands.  There is the 
potential for stormwater runoff from the surface of the Site to be impacted with 
OHM as well as stormwater that discharges through the stormwater sewer that 
transects the Site. Based on the Stage I Environmental Screening conducted as 
part of the ERA, there is some potential risk of harm to surface water and/or 
wetlands.   

2. There is no evidence of biologically significant harm known or believed to be associated 
with current or foreseeable future exposure of wildlife, fish, shellfish, or other aquatic 
biota to oil and/or hazardous material at or from the site. 

There is no evidence of biologically significant harm to environmental receptors 
due to current or future exposure from OHM associated with the Site. 

3. Concentrations of oil and/or hazardous material at or from the disposal site do not and 
are not likely to exceed Massachusetts Surface Water Quality Standards as promulgated 
at 314 CMR 4.00 (and as amended) at current and reasonably foreseeable exposure 
points. 

Surface water/stormwater analyses indicated that concentrations of total and 
dissolved aluminum, copper, iron, lead, and zinc exceeded the Massachusetts 
Surface Water Standards for the protection of aquatic life.   

4. There is no indication of the potential for biologically significant harm to environmental 
receptors, considering their location and the fate and transport characteristics of the oil 
and/or hazardous material at or from the site, currently or for any foreseeable period of 
time. 

Limitations associated with the size and quality of ecological habitat preclude 
any significant exposure of ecological receptors to OHM in surface soil or other 
media present at the Site.  There is no indication of the potential for biologically 
significant harm to environmental receptors from the Site considering the 
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location and the fate and transport characteristics of OHM, currently or in the 
foreseeable future.  

 
For the stormwater retention basin (North Pond) located outside of and to the northwest 
of the Site, analytical data for OHM indicate exceedances of Stage I soil screening 
criteria.  Further actions (e.g., a Stage II ERA or remedial actions) are required to address 
the North Pond sediment since it is believed that the major source of sediment impacts 
were due to the historic runoff from the Site.  Although OHM present in the soil in the 
North Pond exceeds the soil screening criteria, which may have been caused by 
stormwater runoff from the Site, the habitat is of low ecological value since it is a 
historical stormwater management feature.  Therefore, a condition of "no significant risk 
of harm to the environment" does not currently or for the foreseeable future exist for the 
soil in the North Pond.  
 
In accordance with 310 CMR 40.0995 (2)(b)3, a Stage II Environmental Risk 
Characterization is required for the sediment and surface water in Wetland A because 
there is not enough information to determine whether or not a condition of NSR of harm 
exists, and therefore these media are considered to present "potentially significant 
exposures".  Potential ecological effects to surface water and sediment associated with 
Wetland A will be evaluated and addressed the comprehensive response actions for the 
Beaverdam Brook Site.  This approach is being taken since Wetland A and Beaverdam 
Brook are hydraulically connected and there are similar wetlands, habitat, biota and 
OHM.  
 
 
2.6 REMEDIAL ACTION 

Based on the evaluation conducted for the Phase III RAP, the appropriate remedial 
action alternative for the Site was the construction of an engineered barrier over the 
Former Landfill and an AUL which collectively achieves a permanent 
solution/Class A-4 RAO.  The constructed engineered barrier extends to four feet 
beyond the defined limit of OHM impacted soil/waste consistent with MADEP 
guidance.  The engineered barrier was constructed over the Site to achieve the following 
objectives: 
 
• prevent direct human and ecological exposure to OHM impacted soil and waste; 

• reduce infiltration into the impacted soil and waste to minimize potential impacts to 
surface water and groundwater; 
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• construct an equivalent engineered barrier separation layer around the storm sewer 
transecting the Site by lining the sewer; and 

• maintain a long-term condition of NSR with the engineered barrier, AUL and OMM 
Plan. 

 
The Site was covered and graded with non-impacted fill soil from on-Site and off-Site 
sources.  Two different engineered barriers were constructed over the Site at the limit of 
waste and extending 4 ft horizontally beyond the limit of waste. An asphalt engineered 
barrier consisting of a spoils layer, definition layer, 1 ft of common fill, structural 
geotextile, 8 inches of subbase material, 4 inches of base material and approximately 
5.75 inches of asphalt was then constructed over approximately 5.65 acres of the Site.  A 
soil engineered barrier consisting of a 12 inches of soil cover, defining layer, 
approximately 30 inches of common fill, 6 inches of topsoil, vegetation and an erosion 
control blanket was constructed over 0.2 acres of the Site.  The asphalt portion of the 
barrier is used by ADESA for temporary parking of automobiles prior to auctioning. 
 
Stormwater management features also were constructed or improved as part of the 
remedial actions.  Additionally, the stormwater sewer system beneath the Site was 
cleaned to remove debris and impacted material and double lined prevent infiltration 
and the potential migration of OHM.  The lining is at least equivalent to and provides a 
more effective hydraulic and physical barrier than an asphalt or soil engineered barrier.   
 
A vegetated soil berm was constructed with at least 4 ft of soil cover along the southern 
perimeter of the Site, adjacent to Wetland A.  The soil berm overlaps the asphalt barrier 
and also has a 4 ft high wire mesh fence installed on the top of the berm.  The berm is 
part of the separation layer constructed four feet beyond the limit of waste and then it 
slopes at a 3 horizontal to 1 vertical (3H: 1V) grade to match the existing embankment 
slope.  The soil berm is designed to minimize potential impacts to buffer zone/wetland 
areas.  The engineered barrier was contoured to direct surface water run-off towards 
existing stormwater management features/ponds and away from Wetland A.  
 
Long-term OMM activities will be conducted as provided for by the Phase IV RIP, 
including inspections and maintenance, groundwater, surface water, and sediment 
monitoring, and a snow management plan.   
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2.7 ACTIVITY AND USE LIMITATION 

An AUL is required for the Site since lead exceeding UCLs remain at the Site and to 
ensure the ongoing attainment of a condition of NSR for the engineered 
barrier/Class A-4 RAO.  
 
The AULs define permitted and restricted Site uses and activities and provide 
conditions and obligations associated with future Site activities (Section 9.0).  
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3.0 RIP REQUIREMENTS AND AS-RECORDED DRAWINGS 

3.1 REQUIREMENTS 

The following section presents the requirements specified for the comprehensive 
response actions as provided in the Phase IV RIP (CRA, October 2005). 
 
 
3.1.1 DESIGN OBJECTIVES/BASIS 

The design objectives/basis for the remedial action that was completed were as follows: 
 
• prevent direct human and ecological exposure to OHM impacted soil and waste; 

• reduce infiltration into the impacted soil and waste to minimize potential impacts to 
surface water and groundwater; 

• construct an engineered barrier separation layer over the Site; 

• construct an equivalent engineered barrier separation layer in the storm sewer 
transecting the Site by lining the sewer; and 

• maintain a long-term condition of NSR with the engineered barrier, AUL, and OMM. 

 
 
3.1.2 DESIGN CRITERIA 

Based on the results of the Phase II CSA investigations, applicable MA DEP regulations, 
guidance and policies, detailed technical evaluations, discussions, Site visits, and 
permitting with the FCC, and ADESA’s input, the following design criteria were 
established: 
 
• clearing and grubbing of existing cover; 

• removal of non-impacted cover soil, regrading, and replacement of cover soil; 

• proof rolling of the Site prior to barrier construction; 

• 100 percent replication of 4,400 SF of on Site Wetlands B and C to be destroyed; 

• minimum 2 ft thick soil and minimum 4-inch thick asphalt engineered barrier 
separation layer; 

• upgrading and use of existing Site and Property stormwater management features; 

• minimize impacts to Riverfront Areas and wetland Buffer zones; 
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• no net increase in post construction stormwater runoff peak flow discharges from 
the Site for the 2, 10, and 25-year 24-hour return storm events; 

• consider the 100-year 24-hour return storm event and prevent flooding of on and 
off-Site areas; 

• construction of a vegetated earthen berm along the south side of the Site boundary 
between the Site and the adjacent Wetland A to protect the wetlands; 

• at least 80 percent total suspended solids removal from stormwater prior to 
discharge from the Site; 

• minimize soil erosion and sediment migration both during and after RC activities; 

• placement of excavated soils within the limits of the engineered barrier; and 

• development and implementation of a snow management plan as part of OMM 
activities. 

 
The major components of the Phase IV RIP to be implemented were as follows: 
 
1. Soil Erosion and Sediment Control; 

2. Grading/Contour Design; 

3. Stormwater Management; 

4. Engineered Barrier; and 

5. Stormwater Sewer Rehabilitation. 

 
 
3.2 AS-RECORDED DRAWINGS 

A set of As-Recorded Drawings for the Phase IV remedial action were prepared based 
on the Phase IV RIP Design Drawings and surveying during remedial action activities.  
The Response Action As-Recorded Drawings are enclosed in Appendix F and are as 
follows: 
 
• Drawing 1 Pre-Construction Conditions; 

• Drawing 2 Site Works; 

• Drawing 3 Spoils Placement; 

• Drawing 4 Grading; 

• Drawing 5 Cap Sections; 

• Drawing 6 Cap Details; 
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• Drawing 7 Stormwater and Fence Details; 

• Drawing 8 North Pond Grading; 

• Drawing 9 North and South Pond Details; and 

• Drawing 10 Storm Water Alignment. 

 
The As-Recorded Drawings were prepared based on surveying conducted by a 
Massachusetts licensed surveyor and QC/QA field measurements and verifications.  
The As-Recorded Drawings were reviewed by professional engineers and LSP of record. 
 
 
3.3 TECHNICAL SPECIFICATIONS 

In addition to the Design Drawings, engineering Technical Specifications were 
developed to detail specific requirements, technical details, regulatory and other 
requirements for the implementation of the RC activities.  The Technical Specifications 
were developed and provided as Appendix D Part 2 of the Phase IV RIP and included 
the following sections: 
 
• Section 01100 Summary; 

• Section 01200 Price And Payment Procedures; 

• Section 01300 Administrative Requirements; 

• Section 01351 Health And Safety; 

• Section 01400 Quality Requirements; 

• Section 01500 Temporary Facilities And Controls; 

• Section 01571 Temporary Soil Erosion And Sediment Control; 

• Section 01600 Product Requirements; 

• Section 01700 Execution Requirements; 

• Section 02117 Material Handling And On-Site Transportation; 

• Section 02120 Loading, Off-Site Transportation, And Disposal; 

• Section 02161 Solidification And Stabilization; 

• Section 02200 Site Preparation; 

• Section 02316 Fill; 

• Section 02317 Excavation; 

• Section 02370 Permanent Erosion And Sedimentation Control; 

• Section 02740 Flexible Pavement; 
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• Section 02821 Fences and Gates; 

• Section 02841 Guide Rail; 

• Section 02921 Hydroseeding; and 

• Section 02957 Sewer Rehabilitation. 
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4.0 CONSTRUCTION ACTIVITIES 

4.1 REMEDIAL CONSTRUCTION ACTIVITIES 

The following major RC activities were completed by the remedial contractor, Sevenson 
Environmental Services, Inc. (Sevenson), between September 2005 and June 2006, as part 
of comprehensive response actions: 
 
1. Project startup, including mobilization. 

2. Development, implementation, and maintenance of a Site-specific Health and 
Safety Plan (HASP). 

3. Provision and maintenance of temporary construction facilities and controls. 

4. Completion of QC/QA geotechnical and chemical analysis on imported 
materials. 

5. Installation and maintenance of upgraded stormwater and  Erosion and Sediment 
(E&S) controls including: 

a) silt fences, hay bales, and stone check dams, 

b) upgrading of two stormwater management ponds, including: 

1) pond expansion, 

2) inlet and outlet structures, 

3) overflow spillway, and 

c) surface water diversion ditches. 

6. Clearing and grubbing of work areas. 

7. Excavation and removal of railroad ties and miscellaneous debris. 

8. Monitoring well extensions. 

9. Site regrading prior to cap construction. 

10. Excavation, stockpile and replacement of approximately 210,220 SF with the 
depth ranging from 0 to 2.5 feet bgs, of soil from within the limits of the former 
landfill. 

11. Construction of a 22,430 SF (0.5 acre) multi-layer engineered soil cap in the 
southwest corner of the former landfill area, over the limit of waste plus four 
feet, consisting of the following layers from bottom to top, above the existing 
waste and approximate 12 inch soil cover: 

a) geotextile definition layer; 
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b) approximately 30-inch thick layer of imported common fill layer to meet 
grading requirements; 

c) 6-inch thick topsoil layer; and 

f) a vegetative cover. 

12. Construction of a multi-layer engineered berm and soil berm fence along the 
southern border of the former landfill area, exceeding the limit of waste which 
consisted of the following layers from bottom to top, above the existing waste 
and approximate 12 inch soil cover: 

a) geotextile definition layer; 

b) approximately 30 inch thick layer of imported common fill layer to meet 
grading requirements; 

c) 6-inch thick topsoil layer; and 

f) a vegetative cover. 

13. Construction of an approximately 209,600 SF (4.8 acres) multi-layer engineered 
barrier separation layer or asphalt cap consisting of the following layers above 
the existing limit of waste plus four feet: 

a) spoils layer consisting of stabilized sediment and bank material from the 
north pond to make appropriate grades; 

b) geotextile definition layer; 

c) 12-inch thick layer of common fill consisting of stockpiled fill and 
imported common fill; 

d) geotextile structural reinforcement layer, 

e) 8-inch thick subbase layer of gravel borrow material; 

f) 4-inch thick base layer of crushed stone material;  

g) 2.5-inch binder course asphalt layer; 

h) 1.5-inch leveling course asphalt layer; and 

i) 1.75-inch top course asphalt layer. 

14.  Rehabilitation of 463 linear feet (LF) of storm sewer including: 

a) video inspections; 

b) high pressure cleaning; 

c) catchbasin and manhole repair and abandonment; and 

d) two applications of epoxy resin slip lining of sewer pipes and catchbasins 
and manholes. 

15. Fertilizing and seeding the soil cap topsoil layer. 
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16. Installing erosion control blanket over the completed soil cap. 

17. Installation of perimeter guard rail, fencing and access gate. 

18. Mitigation of wetland impacts. 

19. Completion of as-built surveying. 

20. Demobilization and closeout. 

 
Photographs were taken throughout the construction activities and are maintained in 
the Site/project files.  
 
 
4.2 REMEDIAL CONSTRUCTION SCHEDULE 

Sevenson provided a proposed RC at the pre-Construction meeting in September 2005 
and the actual RC schedule was provided after completion of the RC activities in 2006.  
The proposed and actual construction schedules for RC activities are provided in 
Appendix G.    
 
 
4.3 WINTER EROSION AND SEDIMENT CONTROLS 

Sevenson temporarily demobilized from the Site on December 22, 2005 for the winter 
months.  A Winterization E&S Controls Plan was implemented, including the following 
major activities: 
 
1. installation of a geotextile structural reinforcing layer over the majority of the 

engineered barrier areas to stabilize wet conditions and allow barrier 
construction to be completed to stabilize the Site for winter months; 

2. installation of additional granular subbase material to address wet conditions 
and provide additional support for barrier construction; 

3. installation of hay bales, silt fence, and erosion control blanket to 
repair/reinforce existing structures and provide additional protection; and 

4. installation of 2.5-inch thick binder course asphalt base layer instead of the 2-inch 
thickness specified. 
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4.4 SPRING REPAIR ACTIVITIES 

Based on pre-final inspections completed in the spring of 2006, and it was determined 
that a number of repair activities were required.  The spring repair activities commenced 
on April 4, 2006 and were completed by May 4, 2006 and consisted of the following 
activities:   
 

1. regrading of soil cap and perimeter areas; 

2. repair/reconstruction of the drainage swale (i.e., repair of erosion rills, 
installation of additional hay bales, and silt fence);  

3. cleaning of sediment from riprap; and 

4. repair of asphalt binder course. 

 
As part of the spring repair activities, certain additional QC and QA activities were 
completed (see Section 5.0).  
 
 
4.5 REMEDIAL DESIGN CHANGES 

The following subsections outline activities that were completed differently than as 
proposed in the Phase IV RIP, or were completed in addition to the specifications of the 
Phase IV Rip based on actual Site conditions related to the stormwater sewer and the 
North Pond.  
 
 
4.5.1 SUBBASE/ASPHALT CHANGES 

A structural enforcement geotextile was used to allow installation of the binder course 
before the end of 2005 construction activities during wet and cold conditions.  The 
binder course thickness also was increased from 2 to 2.5 inches.  Additional quantities of 
subbase granular and a leveling asphalt course also were installed and these were not 
specified.  
 
 
4.5.2 STORMWATER SEWER 

Based on actual Site conditions, a video inspection, cleaning, and a post-cleaning video 
inspection, it was determined that additional storm sewer rehabilitation activities were 
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required.  The results of these investigation and rehabilitation activities are described 
below. 
 
Initial Storm Sewer Video Inspections 
 
Storm sewer features that transect the Site and connect Wetland A with Beaverdam 
Brook were inspected by Underground Technologies on July 15, 2005.  Due to the 
accumulation of concrete fragments, large gravel and stone, and sediment within the 
storm sewer, the track-mounted video equipment could not pass through all sewer 
system reaches.  Groundwater infiltration was identified at all joints, and a lateral round 
concrete pipe was identified in storm manhole STM-01A. 
 
Storm Sewer Cleaning 
 
The Site storm sewers were cleaned of accumulated sediment, rocks, rubble, and debris 
by National Water Main Cleaning Co. from November 9 to December 16, 2005.  The 
storm sewer cleaning included approximately 956 feet of storm sewer pipe between 
manholes STM-05, STM-04, STM-03, STM-02, STM-01A, STM-01, and the headwall at 
Wetland A.  The sediment, rocks, rubble, and debris in the storm sewer were removed 
by a combination high pressure water jet and vacuum truck.  Approximately 
231,000 gallons of storm sewer water from the cleaning activities were temporarily 
collected in 20,000-gallon portable tanks and disposed of at a permitted off-Site disposal 
facility (See Section 4.6). 
 
Post-Cleaning Storm Sewer Video Inspections 
 
Once the storm sewer pipe sections were dewatered and cleaned, storm sewer features 
that transect the Former Landfill and connect Wetland A with Beaverdam Brook were 
video inspected by National Water Main Cleaning Co. on November 18 and 29, 2005.  
The closed-circuit television (CCTV) inspection included storm sewer pipes between 
manholes STM-05, STM-04, STM-03, STM-02, STM-01A, STM-01, and the storm 
headwall at Wetland A. National Water Main Cleaning Co. provided a sewer line video 
and measurement of approximate sewer length from the storm manholes.  The results of 
these activities are detailed in National Water Main Cleaning Co.'s CCTV Inspection of 
Sewers Report dated November 18 and 29, 2005.  Groundwater infiltration was 
identified at all joints. 
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Storm Sewer Grouting and Manhole Lining 
 
Sewer manhole abandonment activities for STM-01 and STM-02 were completed by 
D'Allessandro Corporation on January 27 and 30, 2006.  D'Allessandro Corporation 
constructed a brick wall in front of the 56-inch lateral in sewer manhole STM-01A and 
bulkheads for the injection of grout into the annular space between the concrete sewer 
pipe and the cured in-place pipe (CIPP) liner from STM-02 to STM-01A and STM-01A to 
the Wetland A headwall.  Grouting of the storm sewer annular space and the storm 
manholes was completed by Tresca Trucking & Grouting on January 31, 2006.  Guerin 
Concrete Pumping Company provided approximately 86 CY of grout mix.  
 
Sevenson extended storm sewer manhole STM-01 to surface grade of the engineered 
barrier with concrete cinder block and cement grout.  Lining of storm sewer manhole 
STM-01A was completed by National Water Main Cleaning Co. on April 18, 2006.  The 
existing manhole walls were pressure washed with water, all joints were patch sealed 
with concrete, and two coats of the cementitious based epoxy liner was spray-applied.  
The patching materials, wall sealing, and liner mix were applied according to 
manufacturer's specifications. 
 
 
4.5.3 NORTH POND ACTIVITIES 

Two bedrock outcrops were uncovered in the North Pond (stormwater detention pond 
no. 1 of the North Pond) during excavation and grading activities.  One outcrop was 
located in the area of the discharge riprap apron on the east side of the pond.  The 
second bedrock outcrop was located in the area of the discharge riprap apron at the 
southern end of the pond where the swale enters the pond.  Pond capacity calculations 
were performed to determine if modifications to the design of the pond would be 
required to meet the capacity specifications. 
 
Waste and/or impacted soil was encountered in the south bank of the North Pond 
during the pond expansion activities on ADESA’s property.  The limits of waste were 
determined by ADESA and based on characterization sampling.  The waste pile was 
removed by ADESA in accordance with a Release Abatement Measures (RAM) Plan 
submitted to MADEP by ADESA.  The removal of ADESA's waste pile resulted in some 
modifications to the pond contours to meet the remedial design objectives for 
stormwater capacity and erosion control.  ADESA also completed the erosion control 
measures with CRA’s guidance. 
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The as-constructed volume/capacity of the North Pond was determined to be within 
one percent of the design volume/capacity and, therefore, no expansion of the pond was 
required to accommodate the bedrock outcrops and the removal of the waste pile.  
Additionally, the bedrock outcrops were incorporated into the design and construction 
of the pond inlet and discharge features. 
 
 
4.6 WASTE DISPOSAL 

4.6.1 SITE DEBRIS 

Approximately 520 tons of vegetation waste and railroad ties were generated and 
temporarily stored during the cleaning and preparing of the Site to construct the landfill 
engineered barrier and during the construction and implementation of stormwater 
management controls (i.e., North Pond swale and upgrades).  The collected materials 
were sampled and sent for analysis at Accutest Laboratories of New England (Accutest).  
The debris was categorized as contaminated media, contaminated debris, and non-
hazardous uncontainerized debris.  The collected vegetation waste, railroad ties, and 
other debris (e.g., large rocks, rubble, wooden shipping pallets) were not soil, and could 
not be reused as part of the engineered barrier remedy. 
 
The details of the waste characterization, analytical laboratory reports, and the Bill of 
Lading (BOL) documentation are provided in a technical memorandum dated March 1, 
2006 (Appendix H). 
 
 
4.6.2 STORMWATER SEWER CLEANING AND LINING WASTEWATER 

As part of storm sewer cleaning activities, 29 tanks of wastewater (total 258,000 gallons) 
were generated and temporarily stored on Site. The wastewater batches were sampled 
by Sevenson/CRA and submitted for chemical analysis by Waste Stream Technology 
Inc. (WST) for VOCs, SVOCs, metals, PCBs, and general chemistry [pH and total 
suspended solids (TSS)]. Based on the characterization of the wastewater it was 
characterized as non-hazardous wastewater and transported and disposed of at a 
permitted off-site treatment/disposal facility from November 16 to 30, 2005.  The details 
of the wastewater characterization, analytical laboratory reports, and the BOL 
documentation are provided in a Technical Memorandum dated March 13, 2006 
(Appendix H). 
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During the liner installation/curing activities approximately 52,500 gallons of 
wastewater were generated and temporarily stored in 20,000-gallon storage tanks.  The 
wastewater batches were sampled by Sevenson/CRA and submitted for chemical 
analysis by WST for VOCs, SVOCs, metals, PCBs, and general chemistry (pH and TSS) 
Based on the characterization of the wastewater it was characterized as non-hazardous 
wastewater and transported and disposed of at a permitted off-site treatment/disposal 
facility on April 24, 2006. The details of the wastewater characterization, analytical 
laboratory reports, and the BOL documentation are provided in a Technical 
Memorandum dated June 6, 2006 (Appendix H). 
 
 
4.6.3 STORMWATER SEWER CLEANING DEBRIS AND SEDIMENT 

Approximately 300 CY of debris and sediment were generated from the stormwater 
sewer cleaning activities.  The collected materials were sorted (potentially reusable 
sediment and unusable rocks and debris), temporarily stockpiled on-Site and 
characterized by sampling and chemical analysis by Accutest for Target Compound 
List/Target Analyte List (TCL/TAL) parameters (VOCs, metals, and PCBs).  The storm 
sewer sediment data was evaluated and was placed on-Site beneath the engineered 
barrier (soil cap).  Storm sewer debris was categorized as non-hazardous waste and sent 
off-Site. 
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5.0 REMEDIAL CONSTRUCTION QUALITY  
CONTROL AND QUALITY ASSURANCE 

GM/CRA and their RC contractor, Sevenson, implemented the QC/QA program 
throughout RC activities.  The QC/QA program was conducted in accordance with the 
Construction Quality Assurance Plan (CQAP) (Appendix E of the Phase IV RIP) from 
September 2005 to September 2006.  This section provides the details of the QC/QA 
program in the following subsections: 
 
5.1 Remedial Construction Project Organization; 
5.2 Construction QC; 
5.3 Construction QA; 
5.4 Construction QC and QA Results, Issues and Resolutions; 
5.5 Pavement Structural Number and Loading; 
5.6 OMM Considerations; and 
5.7 Construction QC and QA Summary. 
 
 
5.1 REMEDIAL CONSTRUCTION PROJECT ORGANIZATION 

Sevenson employed several subcontractors and suppliers for RC activities.  The major 
subcontractors and suppliers for QC were as follows: 
 
1. Briggs Engineering & Testing (Briggs); 

2. GZA Geoenvironmental, Inc. (GZA); 

3. Aggregate Industries; 

4. Funari Trucking (Funari); 

5. Kimball Sand Company, Inc. (Kimball); 

6. P.J. Keating; 

7. Waste Stream Technology Inc. (WST); 

8. Insituform Technologies Inc.  (Insituform); and 

9. Franny's Landscaping Co. Inc. 

 
Sevenson's primary QC subcontractors were Briggs and GZA. 
 
CRA provided design and engineering, construction supervision, QA and related 
contract administration activities on behalf of GM/REALM.  CRA’s major 
subcontractors and suppliers for QA were ATC Associates, Inc. (ATC) and Accutest.  
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ADESA and their subcontractors also conducted waste material removal and grading, 
repairs and erosion controls in the North Pond area as activities separate from but 
supporting the Phase IV RIP activities.  As previously indicated, ADESA implemented a 
RAM Plan approved by MADEP to manage the waste material as part of disposal site 
RTN: 3-0317. 
 
The project organization for the Phase IV RIP implementation activities is provided on 
Figure 5.1.   
 
 
5.2 CONSTRUCTION QUALITY CONTROL 

Sevenson implemented the QC program throughout RC activities.  The QC program 
consisted of inspection and testing of construction materials, procedures and 
constructed components of the remedy, as well as the preparation and issuance of 
submittals regarding QC components (e.g., shop drawings, manufacturer's information, 
and installation specifications).  The QC program was documented by: QC reports; 
inspection and testing logs; submittals and transmittals; technical memorandum; 
laboratory reports and surveys.   
 
The Phase IV RIP Technical Specifications detailed the requirements for the submittal of 
shop drawings, work plans, survey information, data, technical and other information 
for equipment and materials supplied used to install or construct RC components.  
Sevenson prepared and issued approximately 125 submittals of information to CRA 
throughout RC activities.  CRA reviewed and accepted or approved the submittals, 
provided conditional acceptance or approval, or rejected the submittals.  The submittal 
tracking log was prepared in accordance with the CQAP and was updated throughout 
the RC activities.  The final submittal tracking log is provided as Table 5.1 and includes a 
complete listing of the submittals required by the Phase IV RIP Technical Specifications.  
These submittals essentially provide the complete package of documentation of the 
supply and installation, QC certification, and QA verification of the RC component 
materials.  Copies of the transmittal and submittal forms with CRA QA approval or 
approval conditions are maintained in the project/Site files.  Some of the required 
documentation that was not submitted or contained deficiencies as identified and 
documented as part of QC/QA review are discussed in Section 5.4. 
 
The materials were inspected by Sevenson and/or their subcontractor and verified to be 
acceptable for use prior to importing or installation.  Sevenson and/or their 
subcontractors prior to QC testing also inspected the installed or placed materials.  There 
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were specified frequencies of QC/QA testing required (based on the Table E2 of the 
Phase IV RIP) prior to importing materials and during the placement of materials.  The 
required QC frequencies were generally based on the quantity of material or the size of 
field placement areas.  Table 5.2 presents the imported material quantities for all of the 
construction activities.  The required and actual frequencies of QC/QA testing are 
summarized for both imported materials and material placement, organized by area or 
layers constructed, and are presented in Tables 5.3 (imported materials) and 5.4 
(installed materials), respectively.   
 
The majority of the QC inspections and testing were fully conducted and indicated 
compliance with the QC program.  Certain deficiencies, issues and resolutions occurred 
in the QC program and these are discussed in Section 5.4. 
 
 
5.3 CONSTRUCTION QUALITY ASSURANCE  

CRA engineers and qualified technical staff performed QA inspections and testing 
throughout the RC activities, in accordance with the CQAP, to supplement the QC 
inspections and other activities.  CRA’s LSP conducted frequent inspections of the 
construction activities and QC/QA program to verify compliance with MCP 
requirements.  The QA program consisted primarily of ongoing inspections, testing of 
materials and placement by CRA’s subcontractors, as well as ongoing field supervision 
and oversight and project management.  The QA activities also included liaison and 
coordination with MADEP, FCC, Sevenson, ADESA, subcontractors, and the local 
community.  The following analytical data collection and assessment activities were 
performed as part of QC and QA activities: 
 
• field and laboratory soil geotechnical, chemical analysis and other testing;  

• engineered barrier materials physical testing; 

• asphalt paving field and laboratory testing; 

• sewer cleaning and lining wastewater laboratory analysis; and 

• waste characterization laboratory analysis. 

 
The scope of work, requirements, and the data collected/data assessments for each of 
these activities were discussed at regular Site progress meetings.  The QA program was 
documented by the review and tracking of contractor submittals as documented in the 
submittal tracking log (Table 5.1), by CRA Site oversight personnel daily logs and 
through collection of confirmatory materials samples for geotechnical and chemical 
analysis by QA subcontractors.  The CRA daily logs included observations and 
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information regarding construction activities, QC and QA inspections and testing, and 
copies of the logs from October 3, 2005 to December 23, 2005 and April 4, 2006 to June 1, 
2006 are provided in Appendix I.  
 
QA testing was required to be completed at a minimum frequency of 10 percent of the 
frequency of the required QC testing, as required by the CQAP, for all RC components 
that were QC tested.  The frequency of the material and placement QA testing are 
presented in Tables 5.3 and 5.4, respectively.   
 
The majority of the QA inspections and testing were fully conducted and indicated 
compliance with the QA program.  The QC/QA program was verified by a review of all 
the QC/QA results.  Certain deficiencies, issues and resolutions occurred in the QA 
program and these are discussed in Section 5.4 and summarized in Section 5.5. 
 
 
5.4 CONSTRUCTION QUALITY CONTROL AND QUALITY 

ASSURANCE RESULTS, ISSUES AND RESOLUTIONS  

During the execution of RC activities, certain of QC/QA issues were identified.  Issues 
included missing contractor submittals, inadequate testing frequencies, and deficiencies 
in both imported materials and material placement test results.  Certain imported 
materials were rejected for use, were reconstructed and or retested and certain areas 
required repair, or design modifications or retesting before acceptance. 
 
The following subsections discuss the QC/QA program results, the specific deficiencies 
which occurred and the corrective actions and rationale and technical justification for 
final acceptance of the remedial components in the QC/QA program, and the issues and 
resolution approaches for the following areas: 
 
5.4.1 Submittals 
5.4.2 Spoils Layer 
5.4.3 Common Fill and Asphalt Subbase Layers 
5.4.4 Asphalt Base Layer 
5.4.5 Asphalt Binder Course 
5.4.6 Stormwater Sewer Lining 
5.4.7 Asphalt Leveling Course 
5.4.8 Asphalt Top Course 
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5.4.1 SUBMITTALS 

As shown on the submittal tracking log (Table 5.1), the majority of the required 
submittals by Sevenson were submitted on time and approved by CRA, either through 
email correspondence or through verbal confirmation.  The following is a discussion of 
the items that were not submitted by Sevenson. 
 
 
5.4.1.1 CONSTRUCTION MEETING MINUTES 

Weekly progress meetings were held between CRA, Sevenson and active subcontractors 
to review the activities for the week, resolve issues and discuss health and safety.  These 
meeting minutes should have been documented in more detail, however, only the 
occurrence of the meeting and brief summary descriptions of the meeting topics were 
described in the CRA’s Daily Logs or field log books as approved by the CRA Project 
Manager.  
 
 
5.4.1.2 TRANSPORTATION ROUTES 

As required by Section 02120 1.4.F of the Technical Specifications, Sevenson did not 
submit the off-Site transportation routes for off-Site disposal of materials as required by 
the approved Transportation and Disposal Plan.  All of the materials that were 
transported and disposed of at off-Site facilities and were loaded, labeled and 
transported by licensed transportation companies that were contracted to perform the 
work in accordance with the appropriate local, State and Federal transportation, 
regulations and requirements.  Additionally, there was not a significant amount of 
materials transported for off-Site disposal, and the transportation activities were 
scheduled at reasonable frequencies and times so that the transportation activities would 
not significantly affect the surrounding community.   
 
 
5.4.1.3 AGGREGATE AND RIPRAP MATERIAL PROPERTIES 

Geotechnical (gradation) testing and chemical analysis of the imported aggregates A1, 
A2 and A3 were not submitted as required by Sections 02316 2.5.C and 2.5.D of the 
Technical Specifications.  Also, gradation testing of both riprap Types I and II materials 
was not completed as required by Section 02370 2.1.G. of the Technical Specifications.  
Rather material supplier gradation specification sheets were provided and represented 
as providing accurate properties of the supplied materials and were reviewed/approved 
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as part of the submittal process.  As shown on the imported quantities table (Table 5.2) 
the following quantities of aggregates and riprap materials were brought to the Site: 
 

Material Type Aggregate 
Material 

Supplier Imported Quantity 
(tons) 

Riprap Type 1 & II 12 -24” Stone P.J. Keating 330 
Riprap Type II 6-10” Stone P.J. Keating 96 
Aggregate A1 ¾” Stone Aggregate Industries 35 

Aggregate A1/A2 6” Minus Stone Aggregate Industries 71 
 
Upon submission of the material source for the aggregate types, Sevenson submitted 
samples of the materials for QA evaluation.  QA sample inspections and QA field 
measurements of imported materials provided verification that the materials complied 
with the Technical Specifications.   
 
It is not general industry practice, nor practically feasible to perform chemical analysis 
on aggregates and, therefore, the QC/QA requirement to analyses aggregate was 
waived based on review of the proposed sources, material specifications and inspections 
at the time of receiving at the Site indicating no foreign materials or potentially 
deleterious substances were present.  
 
 
5.4.1.4 PROGRESS SUBMITTALS FOR FLEXIBLE PAVEMENT 

As required by Section 02740 1.3.C, a viscosity-temperature chart was not submitted 
prior to asphalt production and was not required to be submitted since it was not a 
significant technical property of the imported asphalt.  
 
 
5.4.2 SPOILS LAYER 

Approximately 5,714 CY of sediment/bank materials from the north pond and small 
wetland areas at the Site were stabilized and placed in a 9-inch thick layer under the 
area of the asphalt barrier below the definition layer.  The stabilization process used 
cement kiln ash as described in the approved Solidification/Stabilization Plan. 
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5.4.2.1 MATERIAL PROPERTIES 

As shown in Table 5.3, the maximum numbers of maximum dry density/optimum 
moisture content QC/QA tests required were exceeded.  Additionally, grain size 
analysis, soil classification, and atterberg limits were performed.  Copies of the QC 
(GZA, samples NP.01, silt pond and organic fill) and QA (CRA, sample: 
S-12618-110905-JC-100) geotechnical laboratory reports are provided in Appendix J. 
 
In September and October 2005, eight samples of north pond sediment/bank and 
off-Site North Pond materials were collected and submitted for laboratory chemical 
analysis by Accutest.  Chemical included Toxicity Characteristic Leaching Procedure 
(TCLP) SVOCs, VOCs, pesticides, herbicides and metals, total PCBs and Resource 
Conservation and Recovery Act (RCRA) characteristics (corrosivity, ignitability, and 
reactivity).  Copies of the analytical laboratory reports and the CRA data compliance 
assessments are provided in Appendix L, except for Accutest Report Number M52588 
which is provided in Appendix H as part of waste disposal documentation.  The sample 
key is as follows: 
 

Accutest Report Number Sample Identification Sample Location 
   

M51212 S-12618-092905-CA-001 North Pond #2 North 
 S-12618-092905-CA-002 North Pond #2 South 
 S-12618-092905-CA-003 North Pond #1 Northeast 

M51311 S-12618-100305-CA-004 North Pond #1 Northwest 
 S-12618-100305-CA-005 North Pond #1 Southwest 
 S-12618-100305-CA-006 North Pond #1 Southeast 

M51505 S-12618-100705-CA-007 Southeast of North Pond #1 
M51683 S-12618-101305-CA-008 Southeast of North Pond #1 

 
310 CMR 40.0032(3) states that: 
 

soils that contain one or more hazardous materials at less than a release 
notification threshold, and are not a hazardous waste may be transported from a 
disposal site … provided that such soils: 
 
a) are not disposed or reused at locations where the concentrations of oil or 

hazardous materials in the soil would be in excess of a release notification 
threshold applicable at the receiving site, as delineated in 
310 CMR 40.0300 and 40.1600; and 
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b) are not disposed or reused at locations where existing concentrations of oil and/or 
hazardous material at the receiving site are significantly lower than the levels of 
those oil and/or hazardous materials present in the soil being disposed or reused.   

 
The analytical data were reviewed and confirmed that the sediment/bank materials 
contained certain OHM.  Consistent with the MCP requirements, the types and 
concentrations of OHM were not significantly different than those associated with the 
Site and would not change the release notification threshold.  Therefore, these data 
provided confirmation that materials could be used to achieve the necessary subgrades 
for the engineered barrier construction but had to be placed below the definition layer. 
 
 
5.4.2.2 MATERIAL PLACEMENT 

Maximum dry density and optimum moisture content tests were performed for each 
type of material to be placed.  Materials were excavated from four different areas (North 
Pond Sediment, North Pond banks, wetlands and ADESA supplied fill material) and 
therefore four QC proctors were required and completed by GZA as documented in 
GZA field reports one and two [samples: North Pond-1, North Pond-2 (two samples), 
and organic fill].  The frequency requirement for the QA testing of one maximum dry 
density and optimum moisture content test was met, as documented in ATC Report 
from November 13, 2005 (sample: Pond Silt).  
 
The QC/QA testing requirements for the placement of the north pond stabilized 
sediment/bank materials included in-place density.  The total number of QC tests 
required for in-place compaction and moisture content was 105 based on the 
approximate area of material placed beneath the asphalt barrier.  The number of QC 
tests performed was 103, which is slightly below the requirement.  Additionally, the 
estimated area is approximate and less than two percent difference is not considered 
significant.  Therefore, the actual frequency of QC for compaction and moisture contents 
is considered acceptable.  The number of required QA compaction and moisture content 
was 11 and only 10 tests were performed by ATC.  Since this is approximately 10% of the 
QC tests performed, the QA program frequency also is considered acceptable. 
 
The QC results were documented in GZA Field Reports One and Two and the results 
are summarized in Table K-1 and Figures 1 through Figure 21 of Appendix K.  The QA 
results are documented in the ATC Report dated November 13, 2005, included in 
Appendix K.    
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There were 103 QC compaction tests performed on the stabilized sediment/bank 
material on November 2, 4, 7, 8, 9, 14, 18 and 21, 2005.  The compaction results indicate 
that 77 of the samples had an initial compaction of 95% or greater.  Five areas (FD-7, 
FD-8, FD-20, FD-84, and FD-85) had an initial compaction of less than 95%, but the areas 
were allowed to dry, recompacted and retested (FD-16, FD-15, FD-51, FD-86 and FD-89) 
achieving a compaction greater than 95%.  One area (FD-19) need two rounds of drying, 
recompacting and testing (FD-23 and FD-50) before it achieved the desired compaction 
of 95%.   
 
Four areas (FD-21, FD-28, FD-32 and FD-35) were allowed to dry, recompacted and 
restested (FD-49, FD-48, FD-47 and FD-46) but still did not meet the compaction 
requirements with compaction results ranging from 92% to 93%.  There were 
additionally five areas that had compaction results ranging from 88.3% to 92.1% and 
therefore did not meet the compaction specifications criteria but were not retested (FD-
72, FD-73, FD-74, FD-75 and FD-87).  Therefore, from the 88 different sampling locations, 
eight of the locations did not achieve a final compaction greater than the required 95%.  
Materials that could not be compacted to 95% was relocated to the soil barrier area.  
 
All ten of the QA compaction tests that ATC performed met the specification of 95% 
with compaction results ranging from 97.5% to 100%.  
 
Collectively, the majority of the QC and QA compaction tests for the stabilized material 
met the specification and the locations that slightly failed were deemed acceptable.  
 
 
5.4.3 COMMON FILL AND ASPHALT SUBBASE LAYER 

The common fill layer consisted of excavated fill (stockpile fill), imported 
common fill from Funari and imported 3 inch common fill gravel from Kimball.  
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As part of the Phase II CSA, CRA conducted sampling and analysis of the existing 
approximately one ft of cover soil overlying the OHM impacted waste/soil.  The 
geotechnical and chemical characterization of the cover soil was established from 
samples collected from eleven test pits excavated in representative locations across the 
Site.  Twelve samples were analyzed for VOCs, SVOCs, Extractable Petroleum 
Hydrocarbons (EPH) and metals.  The analytical data results were presented in Table 5.5 
in the Phase II CSA (July 2005, CRA).  The one ft of Site cover soil had five exceedances 
of the MCP S-2/GW-3 numerical standard (beryllium, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, and Indeno(1,2,3-cd)pyrene),  at two of the 11 
test pit locations but were below Reportable Concentrations.  The Method 3 Risk 



 
 

Characterization conducted as part of the Phase II CSA confirmed that these OHM did 
not result in a condition of significant risk.  Approximately 178,837 SF (4.1 acres) of soil, 
at an average depth of 1.2 ft bgs (7,950 CY) was excavated from above the impacted 
waste/soil in the area of the asphalt barrier and stockpiled on Site, for use as common 
fill under the engineered barrier. 
 
In 2005, approximately 480 CY of Funari common fill was also used in the area of the 
asphalt barrier, even though it was approved only for use in the berm and soil cover 
areas.  Since the quantity of stockpiled fill was not sufficient to bring the common fill 
layer up to the design grades, the 3 inch common fill gravel was used to augment the 
common fill.  The as-recorded volume of the common fill layer in the area of the asphalt 
barrier was surveyed to be 3,913 CY; the remaining approximately 4,040 CY were used 
in the soil barrier and berm construction.   
 
After the initial placement of the common fill layer, a significant number of compaction 
tests were not meeting the specified criteria of 95%.  These deficiencies were primarily 
due to the wet and cold weather conditions during placement.  In order to stabilize the 
Site and provide appropriate structural support and technically equivalent stability, it 
was determined that certain construction methods a structural reinforcing geotextile 
would be placed between the 12 inch common fill layer and the 8 inch subbase layer (see 
Section 5.4.3.3).  The specifications for the structural geotextile were provided from the 
manufacturer on the physical properties of the structural geotextile and these 
specifications were reviewed and approved by CRA for use. 
 
An 8 inch asphalt subbase layer was placed over the structural geotextile, which 
consisted of 3 inch common fill gravel from Kimball.  The as-recorded volume of the 
subbase layer in the area of the asphalt barrier was 4,328 CY.    
 
For the purposes of the QC and QA data tabulation (Tables 5.3 and 5.4) program, the 
testing of the common fill and subbase layers below the asphalt barrier were combined 
(8,241 CY).  This was for convenience since the frequency of material property and field 
testing were the same. 
 
 
5.4.3.1 MATERIAL PROPERTIES 

As shown in Table 5.3, the required geotechnical analyses for the common fill and 
subbase materials included maximum dry density, optimum moisture content , grain 
size, atterberg limits, and soil classification.  Since there were three sources (stockpile fill, 
Funari common fill and 3 inch common fill gravel) three QC tests were required by the 
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contractor and one QA test was required to verify the contractor results.  The QC 
geotechnical laboratory results are documented in GZA reports (samples: ON-CF-01, 
FUN-CF-01 and 3-in Processed) but no atterberg limits were completed.  The QA 
geotechnical laboratory results are documented in CRA lab reports (samples: 
S-12618-120105-JC-101 and S-12618-120205-JC-102).  There were three additional QA 
samples collected and tested in April 2006 as part of asphalt repair evaluation.  The QC 
and QA geotechnical laboratory reports are provided in Appendix J.  
 
Two QC samples of Funari common fill (FUN CF.1 and FUN.TS.1) and one sample of 
3 inch common fill gravel (KIM GR.1) were submitted for laboratory chemical analysis 
by WTS. QC analytical parameters included VOCs, SVOCs, metals, pesticides, PCBs, 
EPH and general chemistry (cyanide and percent solids).  One sample each of the Funari 
common fill (S-12618-120105-CA-020) and three inch common fill gravel 
(S-12618-120205-CA-021) were collected and submitted to Accutest for laboratory 
chemical analysis as documented in Accutest reports M-52997 and M-53041.  QA 
analytical parameters included TCLP VOCs, SVOCs and metals, total petroleum 
hydrocarbons (TPH), herbicides, pesticides, PCBs, metals and general chemistry 
(cyanide and percent solids).  Copies of the QC and QA analytical data reports are 
provided in Appendix L.  
 
There were no deficiencies in the frequency or results of QA/QC testing with the 
exception that no atterberg limits QC testing was completed.  This was considered a 
minor deficiency since the geotechnical properties of the majority of the common fill 
were extensively tested as part of the Phase II CSA and QA testing.  
 
 
5.4.3.2 MATERIAL PLACEMENT 

The required QC/QA tests for the common fill and subbase layers placement included 
maximum dry density, optimum moisture content, in-place density, in-place moisture 
content, confirmatory moisture content and layer thickness.  The required frequency of 
QC/QA testing of materials was complete with the exception that neither Sevenson nor 
CRA completed any confirmatory moisture content analysis.  This deficiency was 
determined to not be significant due to the large number of QC/QA tests conduction the 
consistency of the results, and the use of the structural geotextile.  The layer thickness 
for both the common fill and subbase was continually being measured and monitored in 
the field by both Sevenson and CRA staff.  
 
GZA performed 82 QC compaction and in-place moisture content tests as documented 
in GZA Field Reports 1, 2, and 3 (Appendix K).  There were 14 out of 22 tests of stockpile 
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fill material that had a compaction greater than 95%, and the remaining compaction 
results ranged from 89.2% to 94.9%.  All three of the compaction test for the Funari 
common fill had compaction results greater than 95%.  All 57 compaction tests 
completed on the 3 inch common fill gravel failed to meet the compaction requirement 
of 95% with compaction results ranging from 79.9% to 91.2% with the majority being in 
the higher compaction range.  The failed compaction results due to weather and Site 
conditions were addressed by certain construction methods and a structural geotextile to 
provide adequate common fill layer/subbase construction (see Section 5.4.3.3).  
 
ATC performed ten QA compaction tests as documented in the December 13, 2005 
reports.  The results of the compaction testing were consistent with the QC results in that 
all ten tests had failed compaction with results ranging from 87.3% to 91.5%.  A copy of 
the ATC report is provided in Appendix K.  The failed compaction results due to 
weather and Site conditions were addressed by certain construction methods and a 
structural geotextile to provide adequate common fill layer/subbase construction (see 
Section 5.4.3.3). 
 
The QC deficiencies indicated above and associated with the compaction of the common 
fill/spoils subgrade layer and base and subbase layers in December 2005 over 
approximately 1/3 of the asphalt barrier area due to wet and freezing conditions were 
evaluated in detail to determine the appropriate corrective actions.  The technical 
deficiency evaluations are detailed in the Technical Memorandum dated April 25, 2006 
provided in Appendix G and the corrective actions are detailed in Section 5.4.3.3. 
 
 
5.4.3.3 STRUCTURAL REINFORCEMENT GEOTEXTILE 

To address the areas where compaction was not being achieved, CRA approved the use 
of the COMTRAC P 80/80 High Strength Geotextile. In general, the steps and additional 
actions implemented to adequately complete the grading and prepare the asphalt barrier 
area for the asphalt binder course placement were as follows:  
 
1. Remove mud/water, to the extent practicable, from the areas where the 

geotextile will be applied.   

2. Apply cement kiln dust, as necessary, in areas that are wet and muddy. 

3. Conduct compaction tests consistent with QA/QC requirements although 95% 
compaction likely would not be achieved (the placement of the geotextile will 
achieve the same result).  
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4. Place geotextile down across the Site except isolated areas that are up to grade 
and have met compaction requirements as determined in the field.  

5. Add Type C Gravel (specified for the 8-inch base course) or substitute with Type 
M2.01.7 crushed stone (preferred) to bring the grade up to the bottom of the 
4-inch subbase course in one lift regardless of thickness.  

6. Compact Type C gravel/M2.01.7 crushed stone to 95%.  

7. Apply 4-inch subbase course consisting of Type M2.01.7 crushed stone as 
specified and compact to 95%.  

8. Apply 2.5-inch asphalt binder course instead of 2-inch binder course. 

9. Implement additional erosion control measures as part of Site stabilization for 
the winter months. 

10. Conduct technical evaluations and repairs, as necessary, in spring 2006.  

 
 
5.4.4 ASPHALT BASE LAYER 

The asphalt engineered barrier included a 4 inch thick crushed stone base layer above 
the asphalt subbase layer.  The crushed stone was imported 1 ½-inch State DS mix from 
Aggregate Industries.  The as-recorded volume of the base layer under the asphalt 
barrier was 2,568 CY. 
 
 
5.4.4.1 MATERIAL PROPERTIES 

GZA performed one grain size analysis test for QC and CRA collected one sample 
(CRA-12618-1109-05-JC-103) for QA which was analyzed for maximum dry density, 
optimum moisture content, grain size, soil classification and atterberg limits.  The 
QC/QA analysis confirmed that the 1 ½ inch State DS Mix was appropriate for base 
material.  Copies of the QC and QA geotechnical laboratory reports are provided in 
Appendix K.  
 
One sample of 1 ½ inch State DS Mix base material (sample: DG-01) was submitted for 
laboratory chemical analysis at WST for quality control and the results were presented 
in WST’s November 4, 2005 report.  A QA sample was submitted for laboratory chemical 
analysis at Accutest and the results were presented in Accutest report number M53283 
(CRA-12618-121505-CA-022).  Copies of the QC and QA analytical laboratory reports are 
presented in Appendix L.  
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There were no deficiencies in the frequency of QC and QA testing.  There were three 
additional QA tests completed beyond the specified project requirements.  
 
 
5.4.4.2 MATERIAL PLACEMENT 

GZA performed the QC compaction and moisture content field tests as documented in 
GZA Field Report Number Three and summarized in Table K-1 provided in 
Appendix K.  All 57 of the compaction tests completed were less than the required 95%, 
with compaction results ranging from 73.2% to 87.4%.  The compaction deficiencies were 
fully addressed (Section 5.4.3.3).    
 
ATC performed ten QA compaction tests as documented in the December 13, 2005 
reports.  The results of the compaction testing confirmed the QC results from GZA in 
that all ten of the test failed compaction with results ranging from 87.5% to 92.6%.  A 
copy of the ATC report is provided in Appendix K. The compaction deficiencies were 
fully addressed (Section 5.4.3.3).    
 
There were no deficiencies in the frequency of QC and QA testing of the base material.  
There were 31 additional QC compaction tests and seven QA tests completed beyond 
the specified project requirements.  
 
 
5.4.5 ASPHALT BINDER COURSE 

5.4.5.1 JOB MIX FORMULA 

Sevenson retained Aggregate Industries as the paving contractor.  Aggregate Industries 
supplied the asphalt concrete from their Stoughton and Saugus batch plants as shown 
on the imported material quantities table (Table 5.2).  Prior to the placement of the 
binder course in 2005, the Job Mix Formulas (JMF) for asphalt concrete from the two 
plants were submitted and approved and copies are included in Appendix M.  The two 
JMFs met the aggregate gradation and asphalt content requirements of the Phase IV RIP 
Technical Specifications.  Aggregate Industries proposed using the Performance Grade 
(PG) 52-34 rather than the specified viscosity grade asphalt cement AC-20.  The PG 52-34 
asphalt cement is designed to be used for a 7-day average maximum pavement 
temperature of 52°C (126°F) during summer and a minimum pavement temperature of 
-34°C (-29°F) during winter.  The change in specified material was approved since it is 
more acceptable and typical practice in northern more cold weather climates. 
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5.4.5.2 BINDER COURSE PLACEMENT 

The supply and installation of the asphalt binder course was conducted in accordance 
with the Phase IV RIP Technical Specifications, which included the Massachusetts 
Highway Department (MHD) 1995 Standard Specifications for Highway and Bridges 
(Standard Specifications).  The bases of the MHD Standard Specifications are the 
gradation of mineral aggregate and asphalt cement content.  Marshall volumetric 
properties are not specified in the MHD Standard Specifications but were included in 
the Phase IV RIP Technical Specifications.  For the purposes of the QA/QC program, 
tests of the supplied asphalt materials and the installed asphalt layers were generally 
considered to meet the project requirements if the test results met the MHD Standard 
Specifications. 
 
In December 2005, frost and cold weather conditions during the base and subbase 
aggregate layers placement caused concern about whether the asphalt concrete binder 
course should be installed (Section 5.4.3.3).  It was determined that the paving of the 
binder course would be completed in December 2005 in order to stabilize the Site for 
winter months, and that the binder course and subbase and base layers would be 
inspected, tested and evaluated in the spring of 2006 to determine the appropriate 
repairs prior to construction completion. 
 
On December 22 and December 23, 2005 a 2.5 inch thick asphalt binder course was 
placed instead of the proposed thickness of 2 inches since the thicker layer would 
provide improved protection from the cold weather conditions over the winter months 
and a more durable layer over the long term.  The quantity of imported asphalt binder 
course material was 3,096 tons (Table 5.2).  The measured compacted thickness ranged 
from 2.5 inches to 2.75 inches. 
 
The ambient temperature at the time of placement on the two days of paving 
(December 22 and 23, 2005) ranged from 18°F to 36°F.  Due to the cold weather 
conditions, the temperature of the asphalt for the first five truck loads placed was 
approximately 150°F which was below 167°F, the minimum specified temperature for 
proper placement and compaction.  QC field measurements indicated that the asphalt 
temperature at the time of compaction ranged from 140°F to 260°F.  The lower than 
specified temperatures were accepted in order to stabilize the Site for the winter months 
due to being only slightly lower than the specifications and only for a low proportion of 
the total loads of materials.   
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5.4.5.3 IN-PLACE QA/QC 

Two bulk (uncompacted) samples of the binder asphalt concrete were collected during 
the paving operation on December 22, 2005.  The samples were tested for Marshall Bulk 
Specific Gravity.     
  
QC thickness measurements were performed at sixteen locations.  The compacted 
measured thickness ranged from 2.5 to 2.75 inches, which exceeded the specified 
2.0 inches. 
 
 
5.4.5.4 SPRING 2006 OBERVATIONS AND REPAIRS 

In April 2006, detailed technical evaluations including field and laboratory testing were 
conducted based on spring 2006 inspections (as described in the Technical 
Memorandum provided in Appendix E).  The technical evaluations documented the 
subbase, base and asphalt binder course conditions and were used to determine 
appropriate repairs.  The major field observations are summarized as follows: 
 
1. Frequent localized (sinkhole shaped) settlements up to and exceeding six inches; 

2. Some trench like settlements; 

3. Segregated asphalt concrete resulting in an extensive pock-marked surface in a few 
paving lanes; and 

4.  Pavement settlements along the unsupported southern and western edges. 

 
The total area observed to have severe settlement issues (greater than six inches) was 
approximately 7,500 SF and the remaining 203,000 SF was characterized by extensive 
localized shallow depressions of relatively small area and shallow depth (less than six 
inches).  The repairs and completion of earthwork construction along the western and 
southern edges of the asphalt layer to provide support to the structure were completed 
in April 2006.  Upon completion of these repairs, Sevenson completed proof rolling of 
the entire asphalt layer was conducted using a tri-axial truck with a total estimated 
weight (including fill material) of 73,000 pounds to verify the structural adequacy of the 
majority of the subbase, base and binder course and ensure that all areas requiring 
repair were identified. 
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5.4.5.5 ASPHALT BASE COURSE REPAIRS QA/QC  

The asphalt repairs were completed on May 8, 2006, in accordance with the proposed 
methodology.  JMFs were provided by Sevenson/Aggregate Industries for the binder 
course repair material to be imported from the Ashland and Wrentham Plants 
(Appendix M).  A quantity of 411 tons of Class 1, Type 1 Binder Course asphalt concrete 
was imported from Aggregate Industries Ashland and Wrentham plants for binder 
course repairs. 
 
On May 1, 2006 seven binder course samples were collected and analyzed for 
compaction.  Three samples had compaction results ranging from 92.8% to 94.4% which 
are less than the specified of 95% and the remaining four samples had compaction 
results ranging from 95.2% to 99.5%.   
 
On May 1, 2006, Briggs collected six 6-inch diameter cores from the binder asphalt.  The 
QC results are summarized in Table N-1-1, and the laboratory reports are provided in 
Appendix N.  Based on the laboratory test results, the degree of the in-situ compaction 
of the six core samples with respect to the laboratory Marshall bulk density ranged from 
92.2% to 99.5%, with three values exceeding the specification of 95%.  Core samples four 
and five were collected from segregated surface areas and had compaction results of 
93.1% and 92.2%, respectively.  Core samples six was collected from a non-segregated 
area and the compaction was 94.3%.  A composite of the six samples was also analyzed 
for gradation and asphalt content and the results are summarized on Table N-1-2 and 
lab reports provided in Appendix N.  The asphalt cement content and mineral aggregate 
gradation were in conformance with the project specifications.   
 
On May 22, 2006 after the placement of the leveling and top course, Briggs collected six 
core samples from the binder course and the results are summarized on Table N-1-1 and 
copies of the laboratory reports are provided in Appendix N.  The core samples were 
tested for Marshall bulk specific gravity and compaction and the degree of compaction 
ranged from 95.1% 98.7%, meeting the specified requirement of 95%.   
 
After the further evaluation of asphalt conditions after proof rolling and the Spring 
QC/QA test results, the asphalt repair methodology was finalized and consisted of the 
following: 
 
1. Removal of the asphalt in areas where the observed settlement exceeded 

six inches (7,500 SF), replace the granular base layer, compact, and repave these 
areas with 2.5 inch thick binder asphalt instead of the specified 2 inch think layer; 
and  
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2. Install a tack layer and a 1 inch thick asphalt concrete leveling course, using a 
machine paver across the entire 4.5 acre asphalt binder course layer. 

 
 
5.4.5.6 DEFICIENCIES IN QC AND QA FREQUENCY TESTING 

As shown in Table 5.4, there were certain deficiencies in the QC and QA testing 
requirements.  There were 12 bulk specific gravity tests completed on both uncompacted 
and compacted samples in comparison to the 24 tests required.  Based on the binder 
course area, there were 105 required compaction tests and only 19 tests were performed.  
Material properties such as asphalt content and gradation were only tested on one 
sample when two were required.  There was no QA testing completed for the binder 
course. 
 
The QC and QA deficiencies were deemed acceptable based on the construction 
methods implemented to allow adequate subbase and base layer construction as 
described in Section 5.4.3.3.  Additionally, the subbase, base and binder course layers 
were completed in cold weather conditions in order to stabilize the Site for the winter 
months and since technical evaluations and repairs would be conducted in spring 2006 
to address the less than optimum construction conditions.  The design of the pavement 
structure also was altered to make it longer lasting and more durable by increasing the 
thickness (Section 5.4.3.3).  Additionally, the final OMM Plan would be prepared and 
implemented to identify and effect necessary repairs over the life of the asphalt barrier.  
 
 
5.4.6 STORMWATER SEWER LINING 

The storm sewer from the Wetland A headwall to manhole STM-02 (approximately 
365 LF) was lined by Insituform from January 25 to 30, 2006.  The Vinylflow liner (Series 
No. VF-300) is a CIPP that consists of a needled polyester felt tube that is impregnated 
with a vinyl ester resin.  As described in the Phase IV RIP (CRA, October 2005), the 
installed liner is technically equivalent, with ongoing OMM, to the provision of a 4 ft 
separation barrier around a utility as recommended in the Guidance on the Use, Design, 
Construction, and Monitoring of Engineered Barriers (MADEP, November 2002). 
 
Insituform conducted liner leak testing on February 1, 2006 in accordance with the 
protocols and procedures provided by the American Society for Testing and Materials 
(ASTM) Standard Practice for Rehabilitation of Existing Pipelines and Conduits by 
Inversion and Curing of a Resin Impregnated Tube.  The liner failed to meet the leak test 
ASTM criteria.  The installed liner was video inspected by Insituform on February 2, 
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2006, and the detailed inspection results and failure analysis are provided in the 
Investigation Summary Regarding Failure/Seam Separation in the CIPP Tube report 
(Insituform, March 7, 2006) (Appendix M).   
 
The storm sewer from the Wetland A headwall to manhole STM-02 (approximately 
365 LF) was relined by Insituform on April 4 and 5, 2006.  The liner was installed inside 
the liner that was installed in February 2006, which failed to meet the ASTM leak test 
criteria.  Insituform conducted the liner leak test and video inspection on April 5 and 6, 
2006.  The leak test results met the ASTM criteria. 
 
 
5.4.7 ASPHALT LEVELING COURSE 

5.4.7.1 JOB MIX FORMULAS 

Sevenson/Aggregate Industries, supplied asphalt concrete from their Ashland and 
Wrentham batch plants for the leveling and top course layers.  The JMF for asphalt 
concrete from the two plants was submitted to CRA in May 2006.  The two JMF met or 
exceeded the aggregate gradation and asphalt content requirements of the Phase IV RIP 
Technical Specifications.  Aggregate Industries proposed using the PG 64-28 instead of 
the specified viscosity grade asphalt cement AC-20. The PG 64-28 asphalt cement is 
designed to be used for a 7-day average maximum pavement temperature of 64°C 
(147°F) during summer and a minimum pavement temperature of -28°C (-18°F) during 
winter.  The proposed asphalt cement PG 64-28 is one grade higher than the asphalt 
cement typically used in northern regions for fast transient loads.  When the loads 
change from fast transient to slow transient, the grade of the asphalt cement is moved 
up by one grade to enhance the ability of the asphalt concrete to resist rutting.  Since the 
engineered barrier will be used as a parking lot subjected to slow moving transient 
loads, the use of PG 64-28 was accepted as a design change.  
 
 
5.4.7.2 LEVELING COURSE PLACEMENT 

A tack coat was applied on the binder course surface and then an asphalt leveling course 
was placed on May 8, 9, and 10, 2006.  A total of 2,040 tons of Class I Type 1 asphalt 
concrete was imported (Table 5.2), was placed over an area of 209,600 SF with an 
average thickness of 1.5 inches.   
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5.4.7.3 IN-PLACE QC/QA 

On May 8, 2006, Sevenson did not schedule Briggs to be on Site and therefore in-place 
compaction testing was not completed as documented in the Daily Logs (Appendix I).  
Sevenson was directed to stop the paving work, however the remaining truck load of 
411 tons was allowed to be placed and was compacted (Table 5.2).   
 
On May 9, 2006, Briggs performed QC compaction tests from 16 locations and the data 
are summarized in Table N-1-3 and copies of the Briggs reports (including test location 
sketches) are provided in Appendix N.  All 16 compaction results were greater than the 
95% MHD Standard Specification requirement, with results ranging from 95.8% to 
98.5%.  Briggs and ATC both collected one core sample each on May 9, 2006 and the 
samples were submitted for analysis of Marshall properties (Table N-1-3) and grain size 
analysis and asphalt content (Table N-1-4).  The percent air voids of both the QC and QA 
samples were slightly higher than the MHD Standard Specifications.   
 
On May 10, 2006, Briggs collected one core sample for analysis of Marshall properties 
(Table N-1-3) and grain size analysis and asphalt content (Table N-1-4).  The results of 
the QC samples indicate that the percent air voids were slightly lower than the MHD 
Standard Specifications and two intervals of the gradation results did not the MHD 
Standard Specifications but were within the allowable tolerance range.   
 
On May 11, 2006, Briggs did not arrive on time to the Site and the field technician did 
not have a nuclear gage; CRA notified Sevenson of this deficiency and it was 
documented in the Daily Logs (Appendix I).  ATC collected three QA core samples on 
May 11, 2006, and the compaction results ranged from 90.6 to 94.3 and, therefore, did not 
meet the 95% requirement.    
 
Briggs collected eighteen core samples from the completed leveling course on May 22, 
2006 after the placement of the top course.  The samples were tested for Marshall bulk 
specific gravity and compaction and the results are summarized in Table N-1-3.  All of 
the 18 samples had compaction results greater than the required 95%, ranging from 
95.0% to 100.0%.  
 
 
5.4.7.4 DEFICIENCIES IN QC AND QA FREQUENCY TESTING 

As shown in Table 5.4, there were certain deficiencies in the frequency of bulk specific 
gravity and compaction tests.  Although the paving was completed on three separate 
days, the frequency requirements were based on the actual two full days (8-hours) as 
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documented in the Daily Logs.  The significantly lower number of QC tests for 
compaction (105 required and 34 completed) is mostly due to the absence of Briggs 
during one day of placement as Sevenson was notified of.  There were no deficiencies in 
QC testing for material properties of the leveling course materials. 
 
The only deficiency in QA frequency was that only three samples of compaction were 
taken and 11 samples were required which was based on the actual number of QC tests.  
 
 
5.4.8 ASPHALT TOP COURSE 

The top course was placed on May 11, 12, and 17, 2006.  A total of 2,335 tons of asphalt 
concrete was placed over 209,600 SF (Table 5.2), with an average thickness of 1.75 inches 
which exceeded the specification of 1.5 inches.   
 
 
5.4.8.1 MATERIAL PLACEMENT 

The QC and QA results are summarized in Tables N-1-5 and N-1-6 and the reports are 
provided in Appendix N. 
 
During placement on May 11, 12 and 17, 2006, 79 QC compaction tests and two QA 
compaction tests were completed.  All of the compaction tests were above the 95% 
specification with the exception of seven tests, collected from the lanes paved with top 
mix materials imported from Aggregate Industries Wrentham batch plant, that ranged 
in compaction from 88.8% to 92.6%.  The compaction results above 95% ranged from 
95.0% to 100.0%.  Additionally, 28 compaction tests were completed on May 20 and 22, 
2006 and six of the samples, collected from the Wrentham lanes, had compaction results 
ranging from 92.6% to 94.5%.  The remaining 22 compaction results were greater than 
the specification of 95%, ranging from 95.0% to 99.8%.  Based on all of the QC/QA test 
results the compaction of the top course was deemed to be acceptable, except the areas 
where asphalt from the Wrentham plant was placed.  
 
Air content in the four QC samples and two QA tested for Marshall volumetric 
properties was ranged from 4.1%  to 5.3% with one low value of 0.2%, in comparison to 
the specified minimum 5.5%.  Two of the six bulk samples tested for Marshall flow met 
the specified range of 10 to 16, and four samples ranged from 8.2 to 9.8, slightly lower 
than the minimum specification.  Voids in mineral aggregate (VMA) met the 
specification for five out of the six samples; VMA in one sample was 14.3% which is 
slightly below the specified minimum 14.5%.  The Marshall stability of all the six 
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samples ranged from 2,450 pounds to 3,530 pounds which exceeds specification of 
1,190 pounds.  The tensile strength ratio (TSR) of the one sample tested for resistance to 
moisture induced damage was 80.3% which exceeds the minimum specification of 75%.  
 
Five QC core samples were collected on May 20, 2006 by Aggregate Industries from 
Wrentham locations and Briggs collected four QC samples on May 11, 12, 15 and 22 
from the Ashland top course asphalt and the cores were submitted for gradation and 
asphalt content analysis and results summarized in Table N-1-6.  Only one of the nine 
QC core samples (Core 5 from Aggregate Industries) met the Technical Specifications for 
gradation and asphalt content parameters.  The remaining eight samples did not meet 
the Technical Specifications for either mineral aggregate gradation or asphalt cement 
content or both.  The mineral aggregate gradation for the ‘fine aggregate' fraction 
passing the # 8 sieve ranged from 32% to 35% which is slightly less than the specified 
37% to 54%.  The asphalt content of the four Ashland samples ranged from 5.3% to 5.4% 
which is slightly less than the specified range of 5.5% to 7.0%.   
 
ATC collected two samples of top course from Ashland for gradation and asphalt 
content and both of them did not meet the Technical Specifications and one did not meet 
the asphalt content requirements. The mineral aggregate gradation for the ‘fine 
aggregate' fraction passing the # 8 sieve was 35% in one sample which is slightly less 
than the specified 37% to 54%.  The asphalt content of number samples was 5.3%, which 
is slightly less than the specified range of 5.5% to 7.0%. 
 
Based on all of the QC/QA tests, the results were generally met the Technical 
Specifications or were slightly outside the specified ranges, and were acceptable, except 
for samples of top course asphalt collected from the areas where Wrentham asphalt were 
used.  
 
 
5.4.8.2 ASPHALT WARRANTY 

Due to the deficiencies identified and discussed above and the low compaction in the 
two areas paved with 597.14 tons of Wrentham asphalt the warranty for this asphalt area 
(approximately 53,000 SF, was increased from the specified one-year period to a 
five-year period.  The extended warranty is provided in Appendix O, including a survey 
showing the area covered. 
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5.5 PAVEMENT STRUCTURAL NUMBER AND LOADING 

The structural number for the pavement structure installed was calculated as part of the 
Phase IV RIP and the calculation was updated based on the design/construction 
changes which were implemented.  The typical structural coefficients used in the 
industry are 0.44, 0.14, and 0.1 for asphalt concrete, granular base and subbase layers, 
respectively.  For the design pavement structure consisting of 4 inch thick asphalt 
concrete over a 4 inch thick crushed stone base and an 8 inch thick granular subbase, the 
structural number is 3.12. 
 
The as-constructed pavement structure consists of 5.75 inches of asphalt, 4 inches of 
crushed stone base and 8 inches of granular subbase.  The subbase were wetter than 
optimum and also could not be compacted to the specified compaction due cold weather 
conditions.  To address the areas where compaction was not being achieved, certain 
construction methods and a structural reinforcement geotextile were used.  In general, 
the steps to complete the grading and prepare the cap for the application of the 2.5 inch 
asphalt binder course were as discussed in Section 5.4.3.3.  
 
The base and subbase layers as well as the asphalt layers in failure areas which 
comprised approximately of 15% of the total asphalt area, were evaluated and repaired 
in April and May 2006.  An additional asphalt leveling course was also installed over the 
entire asphalt binder course layer to address the deficiencies identified based on 
technical evaluations of field inspections and testing.  The asphalt layers also contained 
certain deficiencies in material and placement specifications for a portion of the 
pavement structure.  Based on a literature review and professional experience, reduced 
structural coefficients of 0.40, 0.10, and 0.06 were used to account for the deficiencies for 
the purposes of calculating the structural number for the installed asphalt.  The 
calculated structural number is 3.18, which exceeds the structural number for the design 
pavement structure (3.1.2).  
 
The prepared subgrade is expected to have a minimum Resilient Modulus Mr of 
4500 pounds per square inch (psi), which corresponds to a California Bearing Ratio 
(CBR) of 3%.  Based on the Guide for Design of Pavement Structures (AASHTO, 1993), 
the allowable 18,000 pounds.  Equivalent Single Axle Load (ESAL) repetitions on a given 
section of the pavement over its design life are calculated to be approximately 294,000 
repetitions in comparison to the 260,000 repetitions for the Phase IV remedial design 
pavement structure.  The ESAL calculations with the estimated/assumed input data are 
provided in Table N-1-7. 
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5.6 OMM CONSIDERATIONS 

Although the binder course was installed in less than optimum wet and cold weather 
conditions in 2005 and there were certain QC/QA deficiencies in the asphalt layer 
installation activities, the asphalt engineered barrier is technically equivalent to the 
Phase IV RIP design based on the following: 
 
1. Changes to the pavement structure design (binder course 2.5 inches versus 

2.0 inches, additional 1.5 inch leveling course, top course 1.75 inches versus 1.5 
inches); 

2. Changes to the pavement structure installation/construction wetlands 
(Section 5.4.3.3); 

3. The spring 2006 inspection testing, technical evaluation and repair program 
completed to replace/address approximately 15% of the asphalt placed in 2005 
that was determined to be deficient; 

4. The QC/QA inspection and testing information and technical evaluation; 

5. The calculated actual versus design structural number and loading repetitions; 
and 

6. The extended (five years versus one year) warranty provided for the 
approximately 53,000 SF Wrentham asphalt area.   

 
This conclusion is also contingent on the asphalt barrier pavement structure being 
regularly monitored and maintained in accordance with the guidelines provided below 
which are incorporated in the final OMM Plan.  The OMM Plan provides the specific 
inspection and routine and unscheduled maintenance activities required to maintain the 
asphalt barrier and was developed in part, based on these guidelines.  
 
Asphalt pavement structures deteriorates over time due to the environmental effects 
such as freeze-thaw cycle, exposure to moisture during wet weather conditions, drying 
out of the natural oils in the asphalt cement during dry weather etc., in addition to the 
traffic effects.  In order to achieve as long a life as practical and feasible, it is essential 
that the inspection and maintenance activities provided by the OMM are conducted.  
The pavement structure should be regularly monitored for cracks, settlements, pothole 
formations, and other defects.  Early detection and repair of minor defects will reduce 
propagation of the defects over larger areas. Defects, which are identified, should be 
addressed relatively quickly to prevent further deterioration.  Water should not be 
allowed to pond over the asphalt surface or adjacent to the pavement structure. 
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Drying out of asphalt, combined with traffic movement results in raveling, which is 
progressive separation of mineral aggregate particles in a pavement from the surface 
downwards.  If allowed to progress, raveling will lead to structural weakness in the 
pavement structure resulting in structural failures such as alligator cracks, potholes, etc.  
Seal coat applications at regular time intervals, typically about 6 to 8 years will prevent 
raveling and will prolong the pavement life significantly. 
 
 
5.7 CONSTRUCTION QUALITY CONTROL AND 

QUALITY ASSURANCE SUMMARY  

Based on the review of the transmittals/submittals and the Submittal Tracking Log 
issued during RC activities, the provision of CRA and LSP review and verification 
throughout RC activities, and the final Submittal Tracking Log provided herein, the RIP 
submittal requirements were completed. 
 
Based on the satisfactory completion of the QA program for the Phase IV activities, the 
QC inspection program was verified as being completed in accordance with the intent 
and scope of the Phase IV RIP, including the CQAP. 
 
Based on the review of the QC and QA inspections and testing, the provision of CRA 
and LSP review and verification throughout RC activities, and the final QC and QA 
information provided herein, the RIP CQAP requirements were met.  
 
The data quality objectives (DQOs) established in the Phase IV RIP (including the 
Technical Specifications and the CQAP) are verified as being met.  For QA chemical 
analyses data, a CRA chemist independently verified the achievement of DQOs in 
accordance with MADEP regulations and guidance. 
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6.0 FCC ORDERS OF CONDITIONS/SITE INSPECTIONS 

The FCC issued two orders of conditions regarding the comprehensive response actions 
for the Site.  Monthly inspections were completed after substantial completion of the 
remedial construction activities in May 2006 until the final 2006 inspection completed in 
October 2006. 
 
 
6.1 OCTOBER 2004 ORDER OF CONDITIONS 

In September 2004, a Phase II CSA Work Plan and a Notice of Intent was submitted to 
MADEP and the FCC regarding proposed Phase II CSA investigation activities for the 
Site as well as two other sites [Beaverdam Brook (RTN: 3-4356) and the Former Settling 
Lagoon (RTN: 3-3940)] at 63 Western Avenue.  The FCC issued Order of Conditions 
(MADEP File Number 158-1033) for the Site on October 1, 2004.  The Phase II CSA 
activities were completed by submission of the Final Phase II CSA Reports for the: 
 

Site (RTN: 3-3939) (CRA, August 2005); • 

• 

• 

Former Settling Lagoon (RTN: 3-3940) (CRA, September 2006); and 

Beaverdam Brook (RTN: 3-4356) (CRA, December 2006). 

 
All of the October 2004 order conditions were met for the Phase II CSA Activities.  In 
January 2007, a request for a Certificate of Compliance was submitted to the FCC upon 
completion of the Brook Phase II CSA activities for all three sites to closeout the October 
2004 Order of Conditions.  Based on discussions with the FCC a Certificate of 
Compliance will be issued in February 2007.  
 
 
6.2 AUGUST 2005 ORDER OF CONDITIONS 

In August 2005, a Notice of Intent was submitted to the MADEP and FCC to govern the 
implementation of the Phase IV RIP activities.  On August 3, 2005, the FCC issued an 
Order of Conditions for the RC activities.  Based on the October 11, 2006 Final Inspection 
by the FCC and LSP, a final inspection is required in the Spring of 2007 to confirm 
adequate establishment of vegetation and to address any substantive further erosion 
that occurred over the winter months as documented in the FCC’s memorandum 
(Appendix E) as detailed below.  
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6.3 PRE-FINAL SITE INSPECTION 

During the week of May 22-28, 2006 prior to Sevenson's demobilization from the Site, a 
Pre-Final Site Inspection was performed to identify work items required to complete RC 
activities.  Attendees at the Pre-Final Site Inspection were as follows: 
 
Name Representing 
 
Jason Rice GM/CRA 

Mike Wass Sevenson 

Mike Tristany Sevenson 

 

A Pre-Final Site Inspection Punch List was prepared and distributed to all attendees in 
May 2006 and the Punch List items were to be completed prior to the Final Site 
Inspection.  These items were completed from May 22 to June 3, 2006 as verified by 
CRA's QA/Oversight Engineer. 
 
Additional pre-final Site inspections were conducted by the LSP of Record on July 19, 
August 30, September 12, and October 11, 2006.  The additional pre-final Site inspections 
were conducted to verify the establishment of vegetative growth, review the status of 
work items identified during the inspections to complete the response action activities, 
and verify items were completed to support a Request for Certificate of Compliance for 
the August 2005 FCC Order of Conditions DEP No. 158-1061.  The detailed deficiencies 
identified and observations during the pre-final inspections are documented in a 
Technical Memorandum provided in Appendix E. 
 
 
6.4 FINAL 2007 SITE INSPECTION 

All of the outstanding items identified in the pre-final Site inspections were verified as 
being completed during the final 2006 Site inspection conducted by the FCC and the LSP 
of Record on October 11, 2006, except one item.  Since one of the outstanding pre-final 
inspection items required some final erosion repairs and landscaping in the area of the 
North Pond and hydroseeding was conducted late in the growing season the vegetation 
had not become fully established at the time of the October 11, 2006 inspection.  Based 
on this condition, the FCC indicated that they believed that the vegetation would 
become fully established, however, a final inspection would be required in the Spring of 
2007 to confirm adequate establishment and address any substantive further erosion that 
occurred over the winter months. The FCC documented this determination in a 
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December 6, 2006 memorandum (Appendix E).  No further items were identified that 
are required to be addressed to provide construction completion. 
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7.0 HEALTH AND SAFETY 

The remedial activities were implemented in accordance with the Health and Safety 
Technical Specifications.  Sevenson prepared a Site-specific HASP (Sevenson, 
September 2005) to govern all Site remedial construction activities.  The implementation 
of the HASP ensured that the remedial activities were performed safely, in accordance 
with applicable regulatory requirements, and all persons on the Site, the general public, 
and the environment were protected from potential hazards during the remedial 
activities.  The Site construction and oversight personnel were 40-hour trained in 
accordance with 40 CFR 1910.  The Framingham Board of Health was notified of 
activities that required workers to use respirators and the results of air monitoring in 
accordance with the MCP requirements. 
 
Daily Health and Safety meetings were conducted by the Sevenson's Health and Safety 
Officer (HSO) and documented in the Daily Construction Reports.  Daily Health and 
safety activities were documented in the Daily Safety Checklist and Daily Safety Log 
Reports.  
 
An air monitoring program was implemented by Sevenson, including both real time air 
monitoring and air sampling and analysis at an off-Site laboratory to determine worker 
exposure to particulates, VOCs and lead during certain construction activities.  The 
construction activities were designed and sequenced to minimize potential exposures of 
construction workers to OHM at the Site.  Monitoring activities were documented on the 
Daily Field Monitoring Result Forms. 
 
The real time monitoring program consisted of monitoring for respirable particulate and 
VOCs on a daily basis to evaluate workers exposure and verify the adequacy of personal 
protective equipment (PPE).  The respirable particulate and VOC monitoring were 
conducted daily at a frequency of every two hours (starting on October 18, 2005 and 
ending on January 31, 2006) in the exclusion zone during RC activities.  The area and 
workers who had the greatest potential for exposure were monitored.  Work practices 
such as closed cabs, only necessary workers in the work areas, limiting excavation 
quantities and accelerating removal and replacement of clean soil cover to minimize 
exposure to OHM.  A water truck was used when appropriate to control dusts.  No 
respirable particulate or VOC exceedances occurred above the action levels provided in 
the Site –specific HASP. 
 
Air monitoring of lead levels was conducted once a week for the first month of work in 
which OHM impacted soil and waste were handled.  A total of six samples (October 18, 
27, and 31, 2005) were collected and submitted to an off-Site laboratory for lead analysis.  
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Each of the six samples were non-detect at a detection limit below the HASP prescribed 
action level.  Based on the monitoring and the replacement and covering of all Site waste 
with the subgrade of the engineered barrier, Sevenson downgraded the requirements for 
respirator use but conducted additional monthly monitoring to provide ongoing 
verification of no potential unacceptable lead exposures during Site activities.  The 
sampling and analysis procedures provided by the National Institute for Occupational 
Safety and Health (NIOSH) Method 7082 were followed for the air monitoring. 
 
In cases where Sevenson employed subcontractors for certain RC activities (e.g., storm 
sewer rehabilitation activities), Sevenson's HASP was followed in addition to a 
subcontractor HASP.   
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8.0 NOTICE OF ACTIVITY AND USE LIMITATION AND OMM PLAN 

8.1 NOTICE OF ACTIVITY AND USE LIMITATION 

Consistent with a Class A-4 RAO and to ensure that a level of NSR is maintained at the 
Site, an AUL is necessary to restrict future Site activities and uses consistent with the 
conclusions of the Phase II Risk Characterization and maintain the response actions 
implemented in accordance with the Phase IV RIP, and MCP requirements. 
 
The AUL has been developed in accordance with the MCP and the Guidance on 
Implementing AULs, Interim Final Policy BWSC 99-300 (MADEP, May 1999).  Two 
separate but identical AUL’s were prepared and registered for the Site.  One AUL is for 
a portion of the Site owned by GM (5.46 acres) and one for the portion of the on ADESA 
property (0.19 acres).  Both AUL’s were registered at the Middlesex South County 
Registry of Deeds by Schofiled on January 16, 2006 and the BWSC Forms 113 and 113a 
were submitted to the MADEP electronically on January 25, 2006.  Copies of the 
registered AUL packages and the BWSC edep transaction copies are provided in 
Appendix C.  Both of the GM and ADESA AULs include the following components: 
 

BWSC Form 113: AUL Transmittal Form; • 

• 

• 

• 

• 

• 

• 

Form 1075 (Notice of AUL); 

Exhibit A -  Legal Description of the Property; 

Exhibit A-1 – Legal Description of the Portion of the Property Subject to the AUL; 

Exhibit B -  Sketch Plan;  

Exhibit C – AUL Opinion; and 

Exhibit D - BWSC 113a: AUL Opinion Form. 

 
The AUL’s define permitted and restricted Site uses and activities and outline conditions 
and obligations associated with future Site activities, which are summarized below.   
 
 
8.1.1 PERMITTED USES AND ACTIVITIES 

The following is a summary of the permitted uses and activities at the Site as stated in 
the both the GM and ADESA Form 1075 and the AUL Opinions (Exhibit C):  
 
• vehicular parking and vehicular traffic which do not compromise the structural integrity of 

the asphalt pavement and/or do not disturb contaminated soil located beneath the asphalt 
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cover.  To meet this requirement, no more than 3 trucks with a maximum GVW (gross 
vehicle weight) of 40 tons can use the parking lot in any 24-hour period and no truck with a 
GVW exceeding 40 tons can use the parking lot;  

• excavation associated with emergency or short term (three months or less) underground 
utility and/or construction work, provided it is conducted in accordance with a Soil 
Management Plan and a HASP and involves the repair and replacement of the soil and 
asphalt barrier and storm sewer lining with a comparable barrier immediately following the 
completion of the project; 

• activities and uses which are not identified by the AUL Opinion as being inconsistent with 
maintaining a condition of NSR; and 

• such other activities and uses which, in the Opinion of an LSP shall present no greater risk or 
harm to health, safety, public welfare, or the environment than the activities and uses set 
forth in this paragraph.  

 
 
8.1.2 RESTRICTED USES AND ACTIVITIES 

The following is a summary of the restricted uses and activities at the Site as provided in 
both the GM and ADESA Form 1075 and the AUL Opinions (Exhibit C):  
 
• use of a portion of the property as a residence, school (except adult education), daycare, 

nursery, recreational area, and/or any other use at which a child's presence is likely; 

• any activity including, but not limited to excavation and removal of the soil and asphalt 
barrier and the storm sewer lining, which is likely to disturb contaminated soil/waste located 
below the engineered barrier, associated with underground utility and/or construction work, 
without prior development and implementation of a Soil Management Plan and a HASP; and 

• any activity which is likely to disturb contaminated soil/waste located beneath the engineered 
barrier (asphalt cover and soil cover) and the storm sewer lining, unless such activity is first 
evaluated by an LSP who renders an Opinion stating such activity is consistent with 
maintaining a condition of NSR. 

 
 
8.1.3 OBLIGATIONS AND CONDITIONS 

The following is a summary of the obligations and conditions of future Site activities as 
stated in both the GM and ADESA the Form 1075 and the AUL Opinions (Exhibit C): 
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• Continued Operation, Maintenance and Monitoring of the Site remedy must be conducted in 
accordance with the Final OMM Plan as provided in an Appendix of this report; 

• A Health and Safety Plan and a Soil Management Plan must be prepared and implemented 
prior to the commencement of any excavation and removal of the soil and asphalt barrier 
which is likely to disturb contaminated soil/waste located below the engineered barrier, 
associated with underground utility and/or construction work within the AUL area.  The 
Health and Safety and Soil Management plans must be developed and implemented in 
accordance with the following guidelines: 

− The Soil Management Plan must be prepared and overseen by an LSP and should 
describe appropriate excavation, handling, waste management, storage, transport and 
disposal procedures and include a description of engineering controls and air monitoring 
procedures to ensure that there is no greater risk or harm to health, safety, public welfare, 
or the environment due to the activities and uses set forth in this paragraph.  On-Site 
workers must be informed of the requirements of the Soil Management Plan, and the plan 
must be readily available throughout the course of the project,  

− A Certified Industrial Hygienist must oversee the preparation of the Health and Safety 
Plan. The plan should clearly identify the location of contamination and specifically 
identify the types of PPE, monitoring devices, and engineering controls necessary to 
ensure that the workers are not exposed to unacceptable levels of contamination in 
through any routes of exposure. Workers who may come into contact with the 
contaminated soil/waste must be trained in the requirements of the Health and Safety 
Plan, and the plan must be available on Site throughout the course of the project; and 

• Contaminated soil/waste located below the engineered barrier must remain within the AUL 
Area and may not be relocated, unless such activity is first evaluated by an LSP who renders 
an Opinion that such relocation is consistent with maintaining a condition of NSR. 

 
 
8.2 FINAL OMM PLAN 

A preliminary OMM Plan was provided in the Phase IV RIP.  The OMM Plan has been 
revised following the completion of remedial construction activities and is necessary to 
maintain the engineered barrier/AUL’s and continue the achievement of NSR for the 
Class A-4 RAO.  The final OMM Plan is provided in Appendix D. 
 
 
8.2.1 AUL FINANCIAL ASSURANCE 

The requirements for financial assurance mechanisms (FAM) are generally indicated in 
the MCP (40.40996) and the Guidance on the Use, Design, Construction and Monitoring 

 
  
 

012618 (33) 65 CONESTOGA-ROVERS & ASSOCIATES 



 
 

of Engineered Barriers – Public Comment Draft (MADEP, November 2002).    In order to 
determine the specific requirements, GM/CRA has had a number of discussions with 
MADEP to finalize a mutually agreed upon FAM.  The FAM value is based on the 
estimated present worth cost of 30 years of operation and monitoring activities, to be 
conduction in accordance with the OMM plan.  In December 2006, GM obtained a surety 
bond and discussions are ongoing with MADEP regarding the potential changes to the 
FAM to satisfy MADEP requirements.  A copy of the surety bond obtained by GM is 
enclosed after the OMM in Appendix D. 
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9.0 RESPONSE ACTION OUTCOME STATEMENT 

CRA has prepared an RAO Statement for the comprehensive response actions 
completed for the Former Landfill.  The RAO Statement includes a Data Usability and 
Representativeness Evaluation.  The Site has been investigated and remediated in 
accordance with the MCP under the supervision of Mr. Fred K. Taylor of CRA, a 
MADEP LSP.  The RAO Statement indicates that a Class A-4 RAO has been achieved for 
the Site, and is included in Appendix B. 
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TOP OF BEDROCK IS ESTIMATED BASED ON
AUGER REFUSAL (ASSUMING BEDROCK WAS
CAUSING REFUSAL).

NOTE:
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TOP OF BEDROCK IS ESTIMATED BASED ON
AUGER REFUSAL (ASSUMING BEDROCK WAS
CAUSING REFUSAL).

NOTE:
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figure 2.6
ECOLOGICAL EXPOSURE SITE MODEL SCHEMATIC
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TABLE 1.1

CHRONOLOGY OF EVENTS
FORMER LANDFILL SITE

FRAMINGHAM, MASSACHUSETTS

Page 1 of 2

Year Month Event

2004
August Notice of Intent Wetlands and Waterways (Phase II CSA)

Notice of  Intent (Phase II CSA) Supplement 

September Phase II CSA Scope of Work

October FCC/MADEP Phase II Order of Conditions (DEP 158-1033) 
Phase II CSA Activities

November Phase II CSA Activities

2005
March Phase II CSA Scope of Work Addendum No. 1 

April  Phase II CSA Interim Report No.1 (Wetland Delineation Report) and Phase II CSA Work Plan Addendum No. 2 

July Phase II CSA Interim Report No. 2 (Characterization and Tier 1C Permit Application)
Notice of Intent (Phase IV CRA) Wetlands and Waterways 
Notice of Intent (Phase IV CRA) Supplement
Storm Sewer Video Inspections

August Final Phase II CSA Report (Risk Characterization)
FCC/MADEP Phase IV Order of Conditions (DEP 158-1061) 

September Phase III Remedial Action Plan (RAP)

October Phase IV Remedy Implementation Plan (RIP)
Mobilization and Site Preparation
Clearing and Grubbing
Installation of Silt Fencing/Erosion Controls
Soil Cover Excavation
Rough Grading
North Pond Bank and Sediment Excavation/Stabilization
Vegetation and Debris Consolidation, Transportation and Disposal

November Storm Sewer Cleaning/Post-Cleaning Video Inspection
Storm Sewer Sediment Stabilization
Storm Sewer Debris Consolidation
Storm Sewer Cleaning Wastewater Transportation and Off-Site Disposal
Spoils and Defining Layer Placement

December Common Fill Placement
Subgrade Layers Placement
Structural Geotextile Installation
Asphalt Binder Course Paving
Request for Certificate of Compliance August 2005 Phase II Order of Conditions
Winterization Plan Implementation

CRA 012618 (33)



TABLE 1.1

CHRONOLOGY OF EVENTS
FORMER LANDFILL SITE

FRAMINGHAM, MASSACHUSETTS

Page 2 of 2

Year Month Event

2006
January Storm Sewer Manhole Abandonment Activities

Storm Sewer Rehabilitation 
Wastewater Transportation and Off-Site Disposal

March Debris Transportation and Off-Site Disposal
Site Erosion Repairs

April Second Sewer Lining 
Stormwater Management Features Final Grading/Construction
Asphalt Binder Course Inspections and Repairs

May Asphalt Leveling Course Paving
Asphalt Top Course Paving
Soil Barrier Construction
Soil Berm Construction
Topsoil Placement and Hydroseeding (Barrier, Berm and Stormwater Management Features)

June Site Cleaning and Demolition

July First Site Pre-Final Inspection

August Second Site Pre-Final Inspection
North Pond Bank Repairs

September Site Pre-Final Inspection with FCC

October Site Final Inspection with FCC

December OMM/AUL Financial Assurance Obtained

2007
January Notices of AULs Registered

As-Built Construction and RAO

CRA 012618 (33)



TABLE 2.1

SUMMARY OF RISK ASSESSMENT COPC'S 
FORMER LANDFILL

FRAMINGHAM, MASSACHUSETTS

Page 1 of 3

Groundwater Surface Water Sediment Surficial Soil North Pond Surficial Soil Surface Water Wetlands Sediment

(0-3 ftbgs) (0-6 ftbgs) (0-15 ftbgs)

Metals

Aluminum X X X X X X - - X -
Antimony X X X X - X - X - -
Arsenic X X X X - X - - - X
Barium X X X X X X - - - -
Beryllium X X X X - X - - - -
Cadmium X X X - - - - X - -
Chromium Total X X X X - X - X - -
Cobalt X X X X - X - - - -
Copper X X X X X X X X X -
Iron X X X X X X X X X -
Lead X X X X X X - X - X
Manganese X X X X X X X - - -
Mercury - - X - - X - - - -
Nickel X X X X X X - X - -
Selenium X X X X - - - - - -
Silver - - - X - - - - - -
Vanadium X X X X - X X X - -
Zinc X X X X - X X X X X

SVOCs

2,4-Dimethylphenol - - - X - - - - - -
2-Methylnaphthalene - X X - - - - - - -
3&4-Methylphenol X X X - - - - - - -
Acenaphthene X X X - - - - - - X
Anthracene X X X - - - - - - -
Benzo(a)anthracene X X X - - - - - - X
Benzo(a)pyrene X X X - - X - - - X
Benzo(b)fluoranthene X X X - - - - - - X
Benzo(g,h,i)perylene X X X - - - - - - X
Benzo(k)fluoranthene X X X - - - - - - X
Benzoic acid X X X - X X - - - -
bis(2-Ethylhexyl)phthalate X X X - - - - - - -
Butyl benzylphthalate X X X - - X - - - -
Carbazole X X X X - - - - - -
Chrysene X X X - - - - - - X
Dibenz(a,h)anthracene X X X - - - - - - X
Dibenzofuran X X X - - - - - - -
Diethyl phthalate X X X - - - - - - -
Di-n-butylphthalate X X X X - - - - - -
Di-n-octyl phthalate X X X - - - - - - -
Fluoranthene X X X - - - - - - X
Fluorene X X X - - - - - - X
Hexachlorobenzene X X X - - - - - - -
Indeno(1,2,3-cd)pyrene X X X - - - - - - X
Naphthalene X X X - - - - - - -

Soil

HHRA ERA

CRA 012618 (33)



TABLE 2.1

SUMMARY OF RISK ASSESSMENT COPC'S 
FORMER LANDFILL

FRAMINGHAM, MASSACHUSETTS

Page 2 of 3

Groundwater Surface Water Sediment Surficial Soil North Pond Surficial Soil Surface Water Wetlands Sediment

(0-3 ftbgs) (0-6 ftbgs) (0-15 ftbgs)

Soil

HHRA ERA

Pentachlorophenol - X X - - - - - - -
Phenanthrene X X X - - - - - - X
Phenol X X X - - - - - - -
Pyrene X X X - - - - - - X

VOCs

1,1,2,2-Tetrachloroethane - - X - - - - - - -
1,1-Dichloroethene - - - X - - - - - -
1,2,4-Trichlorobenzene - - X - - - - - - -
2-Butanone (Methyl Ethyl Ketone) X X X - - X - - - -
2-Hexanone - X X - - - - - - -
4-Methyl-2-Pentanone (Methyl Isobutyl Ketone) - - X - - - - - - -
Acetone X X X - - X - - - X
Benzene X X X X - - - - - -
Carbon disulfide X X X - - - - - - -
cis-1,2-Dichloroethene - - X X - - - - - -
Ethylbenzene X X X X - - - - - -
Isopropylbenzene (Cumene) - - X X - - - - - -
Methyl Tert Butyl Ether - - - X - - - - - -
Methylene chloride X X X - - - - - - -
Tetrachloroethene X X X - - - - - - -
Toluene X X X X - X - - - -
Trichloroethene - - X - - - - - - -
Trifluorotrichloroethane (Freon 113) X X X - - - - - - -
Xylene (total) X X X X - - - - - -

Pesticides

4,4'-DDD X X X - - - - - - -
4,4'-DDE X X X - - - - - - -
4,4'-DDT X X X - - - - - - -
Aldrin - - X - - - - - - -
alpha-BHC - X X X - - - - - -
alpha-Chlordane X X X - - - - - - -
beta-BHC - - X - - - - - - -
delta-BHC X X X - - - - - - -
Dieldrin - X X - - - - - - -
Endosulfan I - - X - - - - - - -
Endosulfan II X X X - - - - - - -
Endosulfan sulfate X X X - - - - - - -
Endrin X X X - - - - - - -
Endrin aldehyde X X X - - - - - - -
Endrin ketone X X X - - - - - - -
gamma-Chlordane X X X - - - - - - -
Heptachlor - X X - - - - - - -
Heptachlor epoxide X X X - - - - - - -
Methoxychlor X X X - - - - - - -
Toxaphene - - - - - - - - - -

CRA 012618 (33)



TABLE 2.1

SUMMARY OF RISK ASSESSMENT COPC'S 
FORMER LANDFILL

FRAMINGHAM, MASSACHUSETTS

Page 3 of 3

Groundwater Surface Water Sediment Surficial Soil North Pond Surficial Soil Surface Water Wetlands Sediment

(0-3 ftbgs) (0-6 ftbgs) (0-15 ftbgs)

Soil

HHRA ERA

PCBs

Aroclor-1254 (PCB-1254) X X X - - - - - - -
Aroclor-1260 (PCB-1260) X X X - - - - - - -

Petroleum Products

Total Petroleum Hydrocarbons (C11-C22)  Aromatic X X X - - X - - - -
Total Petroleum Hydrocarbons (C19-C36)  Aliphatic X X X - - X - - - -
Total Petroleum Hydrocarbons (C9-C18)  Aliphatic X X X - - - - - - -
Total Petroleum Hydrocarbons (C5-C8) Aliphatic X X X - - - - - - -
Total Petroleum Hydrocarbons (C9-C12) Aliphatic - - X - - - - - - -

CRA 012618 (33)



TABLE 3.1

CHRONOLOGY OF CSA/REMEDIAL CONSTRUCTION ACTIVITIES
FORMER GENERAL MOTORS LANDFILL SITE

FRAMINGHAM, MASSACHUSETTS

Page 1 of 2

Date Event

2004
September Submittal of Phase II CSA Scope of Work

October/NovemberPhase II CSA Activities

2005
March Submittal of Interim Phase II Report (Wetlands Delineation)

April Storm Sewer Survey (visual and video)

July Submittal of Phase II CSA Interim Report No. 2 (Characterization and Tier Reclassification)

August Submittal of Final Phase II CSA Report (Risk Characterization)

September Submittal of Phase III Remedial Action Plan (RAP)

October Submittal of Phase IV Remedy Implementation Plan (RIP)
Mobilization and Site Preparation

-- Clearing and Grubbing
-- Installation of Silt Fencing
-- Equipment Decontamination Area Setup
-- Removal of Soil Cover

Spoil Consolidation and Site Grading North Pond Sediment Removal

November Sewer Cleaning/Inspection

December Debris Removal and Off-Site Disposal
-- Common Fill Placement
-- Subgrade Layers Installation
-- Structural Geotextile Installation
-- Base Course Asphalt Paving

CRA 012618 (33)
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TABLE 3.1

CHRONOLOGY OF CSA/REMEDIAL CONSTRUCTION ACTIVITIES
FORMER GENERAL MOTORS LANDFILL SITE

FRAMINGHAM, MASSACHUSETTS

Page 2 of 2

Date Event

2006
January Sewer Rehabilitation 

Asphalt Repairs and Leveling Course Soil Cap Repairs

April Second Sewer Lining Stormwater Management Feature Repairs
Completion of drainage swales

May Asphalt Topcoat Paving
Soil Cap Completion
Cap, Berm, Guiderail and curb completion
Topsoil Placement and Hydroseeding
Punchlist Completion

July First Site Pre-Final Inspection

August Second Site Pre-Final Inspection

September Third Site Pre-Final Inspection with the FCC representative

October Fourth Site Pre-Final Inspection with the FCC representative
Site Final Inspection

CRA 012618 (33)

DRAFT FOR REVIEW
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TABLE 5.1

SUBMITTAL TRACKING LOG
FORMER LANDFILL

FRAMINGHAM, MASSACHUSETTS

Page 1 of 3

SPEC 
SECTION SCOPE OF ACTIVITY SPEC 

PARAGRAPH SUBMITTAL DESCRIPTION SEVENSON'S 
SUBMITTAL DATE

CRA'S 
RESPONSE 

DATE

SUBMITTAL RESPONSE 
ACTION Comments

01300 Administrative Requirements 1.6 Progress Meetings Weekly - - Daily meetings; tasks completed/progress and action items documented in daily reports
1.9 Submittal Schedule and Progress schedules Weekly - - Verbally approved as project progressed and documented in daily reports
1.10 Construction Quality Control Reports - - - QC tests and reports submitted in the field/after received from laboratory
1.11 Proposed Products list - - - Product information provided as required by specification section
1.12 Shop Drawings - - - Shop drawings provided and approved as required by specification section
1.14 Samples - - - Product submitted in field by requirements of specification section
1.15 Manufacturers Installation Instructions - - - Manufacturers installation instructions provided as required by specification section
1.16 Manufacturers Certificates - - - Manufacturers certificates instructions provided as required by specification section
1.17 Project organization 9/19/05 - - Project organization as proposed at kick-off meeting
1.18 Submittals for Progress Meetings Weekly - - As project progressed and documented in daily reports
1.19 Site Layout - - - Verbally approved as project progressed and documented in daily reports
1.20 Submittals Schedule 9/19/05 - - Submittals schedule as proposed at kick-off meeting and as project progressed

01351 Health and Safety 1.6.B Health and Safety Plan 10/4/05 10/11/05 Approved -
1.6.C Proof of OSHA Training 10/4/05 10/11/05 Approved -
1.6.D Medical Surveillance 10/4/05 10/11/05 Approved -
1.6.E Respirator Fit Test 10/4/05 10/11/05 Approved -
1.6.F Air Monitoring Reporting (Daily) Daily - - Verbally approved as project progressed and documented in daily reports

01400 Quality Requirements 1.5.D.1.a. Identification of Analytical Laboratory 10/19/05 11/1/05 Approved -
1.5.D.1.b. Identification of Geotechnical Laboratory 10/19/05 11/1/05 Approved -
1.5.D.2.a. Analytical Laboratory Certification 10/19/05 11/1/05 Approved -
1.5.D.2.b. Geotechnical Laboratory Certification 10/19/05 11/1/05 Approved -

01500 Temporary Facilities and Controls 1.3.G.4 Analytical results of containerized wastewater - - - See Section 02120

01571 Temporary Soil Erosion and Sediment Control 1.3.B.a Product Data: Filter Soxx 10/19/05 10/21/05 Approved -
1.3.B.b Product Data: Heavy Duty Silt Fence 11/3/05 11/3/05 Approved as Noted Replaced with double silt fence
1.3.B.c Product Data: Standard Silt Fence 10/20/05 11/3/05 Approved as Noted Foot spacing greater than specified - Contractor to ensure that fence is maintained in good repair.
1.3.C Soil Erosion and Sediment Control Plan 10/14/05 - - Verbally approved as project progressed and documented in daily reports

01700 Execution Requirements 1.2 Examination/Verification of Existing Conditions 9/19/05 - - Verbally approved
1.3 Registered Site Drawing and Surveyor Certificate - - - Provided by GM/CRA and based on As-Built drawings

1.10 Record Documents (including as-built drawings) - - - Interim surveys performed and submitted throughout project.  As-built drawings were submitted upon project completion.  
CRA provided verification and comments and surveys were revised accordingly. Final approval November 17, 2006.

1.11 Warranties - - - Product warrantees provided as required by specification section

02117 Material Handling and On-Site Transportation 1.4.B Material Handling and On-Site Transportation Plan 10/24/2005 - - Initial submittal
10/28/05 11/3/05 Approved as Noted Material cut from wetland area within the landfill may require stabilization before placement in the landfill.  Engineer to 

approve decontaminated water prior to use for dust control.

02120 Loading, off-Site Transportation and Disposal 1.4.B Transportation and Disposal Plan 10/28/05 11/9/05 Revise & resubmit Requires conformance with 40.0030
11/11/05 11/13/06 Revise & resubmit Requires conformance with 40.0030
11/14/05 11/14/06 Approved Verbally approved

1.4.C TSDF Requirements (including agency approvals) - - - As presented in Transportation and Disposal Plan
1.4.E TSDF Compliance Letter, Licenses and Permits - - - As presented in Transportation and Disposal Plan
1.4.F Transportation Routes Not Submitted - - -

1.4.G.1 Signed Affidavit stating that all vehicle operators are HAZMAT trained - - - Photocopies of driver's license and Hazmat training certificates submitted
1.4.G.2 Statement that motor vehicle operators meet requirements - - - Photocopies of driver's license and Hazmat training certificates submitted
1.4.H Storage Time Limits - - - As presented in Transportation and Disposal Plan
1.4.I Shipping and Disposal Documents 11/2/05 - - Included as part of Generator Waste Profile Forms and completed Bill's of Lading

11/11/05 - - Included as part of Generator Waste Profile Forms and completed Bill's of Lading
11/15/05 - - Included as part of Generator Waste Profile Forms and completed Bill's of Lading
11/20/05 - - Included as part of Generator Waste Profile Forms and completed Bill's of Lading

2/7/06 - - Included as part of Generator Waste Profile Forms and completed Bill's of Lading

1.4.K Weigh Scale Documentation - - - Included as part of Generator Waste Profile Forms and completed Bill's of Lading

1.4.L Analytical Test Results 11/2/05 - - Included as part of Generator Waste Profile Forms and completed Bill's of Lading
11/11/05 - - Included as part of Generator Waste Profile Forms and completed Bill's of Lading
11/15/05 - - Included as part of Generator Waste Profile Forms and completed Bill's of Lading
11/20/05 - - Included as part of Generator Waste Profile Forms and completed Bill's of Lading

2/7/06 - - Included as part of Generator Waste Profile Forms and completed Bill's of Lading

02161 Solidification and Stabilization 1.4.B Stabilization/Solidification Plan 10/24/05 11/3/05 Approved as Noted Procedures for mechanical/chemical stabilization vary from the specs but are acceptable.
1.4.C Daily Field Installation Report - - - Verbally approved as documented in daily reports

3.6.B Field Quality Control - In-Place Density  and Moisture Content 11/1/05 - Field approvals GZA Field Reports #1 and #2
3.6.C Field Quality Control - Maximum Dry Density and Optimum Moisture Content 1/11/06 - Field approvals GZA Field Reports #1 and #2

10/31/05 - Field approvals GZA Report 10/25/05 - NP.01
11/3/05 - Field approvals GZA Report 11/3/05 – Silt Pond & Organic Fill

02200 Site Preparation 2.1 Low Strength Concrete Product Data NA NA NA Not used
2.2 Cement-bentonite Grout Product Data 1/31/06 - - Verbally Approved
3.9 City Approval/Permit to Extend Existing Hydrant NA NA NA Removed from Scope of Work

02316 Fill 1.4.B Material Source: Common Fill (Northgate) 9/30/05 10/26/05 Approved Not Used
1.4.B Material Source: Common Fill (Funari) 10/31/05 11/8/05 Rejected, Resubmit -
1.4.B Material Source: Common Fill (Funari) 10/31/05 11/11/05 Approved as Noted Rejected for landfill - can only be used in berm and soil cover area.
1.4.B Material Source: Common Fill (Kimball 3" Gravel) 11/28/05 12/3/05 Approved -
1.4.B Material Source: A1 (Filter Stone) 9/30/05 10/6/05 Rejected, Resubmit -
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1.4.B Material Source: A1 (Filter Stone) (3/4" Clean Stone) 10/10/05 10/14/05 Approved -
1.4.B Material Source: A2 (Clear Stone) (Surge Stone) 10/10/05 10/14/05 Rejected, resubmit -
1.4.B Material Source: A2 (Clean Stone) (24" Shot Rock) 10/26/06 10/26/05 Approved as Noted Remove 24" rock
1.4.B Material Source: A3 (Bedding Stone) (1 1/2" Clean Stone) 10/10/05 10/14/05 Rejected, resubmit -
1.4.B Material Source: A3 (Bedding Stone) (Surge Stone) 10/10/05 10/26/2005 Approved Not Used

1.4.C Geotechnical and Chemical Data - - - See 2.5
1.4.D Material Samples - - - Submitted in field prior to use and evaluated as part of submittal reviews.
1.4.E Identification of Geotechnical and Analytical Testing Firm - - - See Section 01400
1.4.F Supplier Certificates - - - Not submitted since materials proposed were provided with geotechnical information
1.4.G Delivery Weigh Tickets - - - Submitted in field as documented in daily reports
1.4.H Weigh Scale Calibration - - - No scale used on Site

2.5.B Source Quality Control: Geotechnical: Common Fill (Funari) 10/31/05 As required -  GZA Report 10/25/05 - Funari FUN-CF-01
2.5.B Source Quality Control: Geotechnical: Common Fill (Stockpile Fill) 10/31/05 As required -  GZA Report 10/25/05 - On-Site ON-CF-01
2.5.B Source Quality Control: Geotechnical: Common Fill (Kimball 3" Gravel) 01/11/06 As required - GZA Report 12/6/05 - On-Site Kimball 1

2.5.C Source Quality Control: Geotechnical Aggregate Types A1, A2, and A3 Not Submitted - - -

2.5.D Source Quality Control: Chemical Analysis: Common Fill (Funari) 11/01/05 As required - Waste Stream Technologies Report 11/1/05 - Fun CF.1
2.5.D Source Quality Control: Chemical Analysis: Common Fill (Funari) 11/07/05 As required - Waste Stream Technologies Report 11/4/05 - FUN.TS.1
2.5.D Source Quality Control: Chemical Analysis: Common Fill (Stockpile Fill) N/A As required - Completed as part of Phase II Comprehensive Site Assessment/Phase IV Remedial Implementation Plan 
2.5.D Source Quality Control: Chemical Analysis: Common Fill (Kimball 3" Gravel) 11/01/05 As required - Waste Stream Technologies Report 11/1/05 - Kim GR.1
2.5.D Source Quality Control: Chemical Analysis: Aggregate Types A1, A2, and A3 Not Submitted As required -

3.6.D Field Quality Control 1/11/06 As required - GZA Field Report #1: Maximum Dry Density, Optimum Moisture Content, In-Place Density, In-Place Moisture Content
1/12/06 As required - GZA Field Report #3:  Maximum Dry Density, Optimum Moisture Content, In-Place Density, In-Place Moisture Content
5/18/06 As required - GZA Field Report #4:  Maximum Dry Density, Optimum Moisture Content, In-Place Density, In-Place Moisture Content

02317 Excavation 1.4 Excavation Plan 10/24/05 11/3/05 Approved -

02370 Permanent Erosion and Sedimentation Control 1.4.B Material Source: Riprap Type 1 (Aggregate Surge Stone) 10/10/05 10/14/05 Rejected, resubmit Not Used
1.4.B Material Source: Riprap Type 1 (Aggregate 24" Shot Rock) 10/24/05 10/26/05 Resubmit with gradation Not Used
1.4.B Material Source: Riprap Type 1 (P.J. Keating 12-24") 10/31/05 11/3/05 Approved -

1.4.B Material Source: Riprap Type 2 (Aggregate 24" shot rock) 10/10/05 10/14/06 Resubmit with gradation -
1.4.B Material Source: Riprap Type 2 (Aggregate 24" shot rock) 10/24/05 10/26/05 Approved as noted 24" rocks removed - Not used
1.4.B Material Source: Riprap Type 2 (P.J. Keating 6-10") 10/31/05 11/3/05 Rejected -
1.4.B Material Source: Riprap Type 2 (P.J. Keating 12-24") 10/31/05 11/3/05 Approved as noted Use if remove >18" stone

1.4.C Product Data: Geotextile 12/1/05 12/1/05 Approved -
1.4.C Manufacturer's Installation Instructions: Geotextile - - - -
1.4.C Manufacturer's Certifications: Geotextile - - - -
1.4.C Manhole Shop Drawing - - - Removed from Scope of Work
1.4.C Manhole Certificates - - - Removed from Scope of Work
1.4.C Manufacturer's Data: Manhole - - - Removed from Scope of Work

2.1 Geotechnical: Riprap Type 1 and Type 2 (P.J. Keating 12-24") Not submitted - - -
2.2 Geotextile 12/1/05 - - Verbally approved as documented in daily reports
2.4 Manhole - - - Removed from Scope of Work

2.6.B Source Quality Control: Riprap - - - Source quality assurance completed in field as documented in daily reports.
2.6.C Source Quality Control: Geotextile - - - See 1.4

3.6.D Field Quality Control: Manhole Leakage Test - - - Removed from Scope of Work
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02740 Flexible Pavement 1.3.B Material Source: Base Course (1 1/2" T-Base; Aggregate) 10/10/05 10/28/05 Approved as noted Must meet Massachusetts highway specifications
10/26/05 11/11/05 Approved as noted Must meet Massachusetts highway specifications

1.3.B Material Source: Subbase (Kimball 3" Gravel) 10/10/05 10/28/05 Approved -
10/26/05 11/11/05 Approved

1.3.C Viscosity-Temperature Chart Not submitted - - -
1.3.D Certification and Test Data N/A - - Asphalt cement not used (See 2.1.A)

1.3.E.1 Job Mix Formula (Wrentham/Bourne & Peabody/Swampscott) 12/19/05 12/20/05 Approved Verbally approved 
1.3.E.2 Job Mix Formula (Ashland/Plymouth & Wrentham/Bourne) 5/9/06 5/10/05 Approved Verbally approved 

2.1.A Product Data: Asphalt Cement N/A - - Not Used
2.1.B Product Data: Subbase (Kimball 3" Gravel) 10/10/05 11/11/05 Approved

10/26/05
2.1.B Product Data: Base (1 1/2" T-Base; Aggregate) 10/10/05 11/11/05 Approved as noted Must meet Massachusetts highway specifications

10/26/05

2.1.D Product Data: Asphalt Binder Course - - - See Job Mix Formula
2.1.E Product Data: Asphalt Top Course - - - See Job Mix Formula

- Asphalt Top Course Warranty 7/12/06 - - In addition to Scope of Work
2.1.F Product Data: Mineral Filler - - - See Job Mix Formula
2.1.G Product Data: Combined Aggregate 10/27/05 11/9/05 Rejected Removed from Scope of Work
2.1.H Product Data: Emulsified Asphalt - - - See Job Mix Formula
2.1.I Product Data: Primer 10/27/05 11/9/05 Rejected Removed from Scope of Work
2.1.J Product Data: Tack Coat 10/27/05 11/9/05 Approved as noted Tack Coat is not required if Top Coat is placed immediately on top of the Base Coat
2.1.K Product Data: Seal Coat 10/27/05 11/9/05 Approved as noted Seal Coat to be applied 7 to 9 months after completion of Top Coat. - Not completed

2.3.C Source Quality Control: Subbase (Kimball 3" Gravel) 01/11/06 - - Geotechnical: GZA Report 12/6/05 - Kimball 1
11/01/05 - - Chemical Analysis: Waste Stream Technologies Report 11/1/05 - Kim GR.1

2.3.C Source Quality Control: Base (1 1/2" T-Base; Aggregate) 1/11/06 - - Geotechnical: GZA Report 12/6/05 - AI0
11/7/05 - - Chemical Analysis: Waste Stream Technologies Report 11/4/05 - DG-01

3.3 C.a Field Quality Control Tests: Briggs Uncompacted Asphalt 12/30/05 As required - Briggs Report: 12/30/05
3.3 C.b Field Quality Control Tests: Briggs Compacted Asphalt 5/4/06 As required - Briggs Report: 5/3/06

5/16/06 As required - Briggs Report: 5/9/06 and 5/12/06
5/30/06 As required - Briggs Report: 5/17/06
5/31/06 As required - Briggs Reports: 5/10/06, 5/12/06, 5/15/06, 5/17/06 and 5/18/06

02841 Guide Rail 1.3.B Shop Drawings 5/9/06 5/9/06 Approved -
1.3.C Product Data 5/9/06 5/9/06 Approved -
1.3.D Manufacturer's Installation Instructions - - - Verified in field and documented in daily reports.

02921 Hydroseeding 1.4.B Seeding and Erosion Control Plan 10/20/05 10/31/05 Approved -
1.4.C Seed Certifications 5/9/06 5/9/06 Approved -
1.4.D Fertilizer Certificates 5/9/06 5/9/06 Approved -

1.4.E Erosion Control Blanket: Berm and Soil Cover Cap (Greenstreak PEC-Mat) 9/30/05 10/4/05 Rejected, resubmit Does not meet P550
1.4.E Erosion Control Blanket: Ditches and Stormwater Ponds (Eastcoast ECC-2) 9/30/05 10/4/05 Approved -
1.4.E Erosion Control Blanket: P550 (CPG3000) 10/10/05 10/14/05 Rejected, resubmit -
1.4.E Erosion Control Blanket: P550 (CPG3000) 10/18/05 10/21/05 Rejected, resubmit -
1.4.E Erosion Control Blanket: P550 (North American Green) 10/24/05 11/3/05 Approved Verbally approved as documented in daily reports
1.4.E Erosion Control Agent: (ConTack) 5/4/06 5/5/06 Approved -

1.4.F Topsoil Sample (Funari) - - - Submitted in field prior to use and evaluated as part of submittal reviews.

1.4.G Topsoil Characteristic Properties Test Results (Funari) 11/1/05 11/11/05 Approved -
1.4.G Topsoil Chemical Test Results (Funari) 11/1/05 11/7/05 Approved -

4/12/06 - - Geotechnical: GZA Report 4/12/2006 - FUN 06-1 and FUN 06-2
4/13/06 - - Chemical Analysis: Waste Stream Technologies Report 4/13/06 - Furnace Fill

1.5.B Maintenance Instructions - - - Addressed as part of OMM Plan

1.6 Seed Producer, Fertilizer Vendor, and Installer Qualifications 5/9/06 5/9/06 Approved -

02957 Sewer Rehabilitation 1.3.B Material Coupon Test Information 10/18/05 - - Verbally approved as documented in daily reports
1.4.C Manufacturer's Certificates 10/18/05 - - Verbally approved as documented in daily reports

1.3.D.a.1 Renovation Plan - Sewer 10/18/05 - - Verbally approved as documented in daily reports
2/23/05 - - Verbally approved as documented in daily reports

1.3.D.a.2 Cleaning Plan - Sewer 11/5/05 11/11/05 Approved -
1.3.D.b Renovation Plan - Manhole 10/18/05 11/3/05 Approved -
3.6.D Report and Video Cassette from Video Inspection of Rehabilitated Sewers 12/2/05 - - Verbally approved as documented in daily reports
3.8.C Field Quality Control Tests Report of Leakage Testing 2/1/06 2/1/06 Rejected Failed specifications; to be relined and retested

4/5/06 4/5/06 Approved Passed specifications

- Soil Stabilization Geotextile - Comtrac P80/80 12/1/05 12/2/05 Approved Required in addition to specifications
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Cement Kiln Dust Lafarge 1-Nov-05 25.10
4-Nov-05 25.00

11-Nov-05 25.00
14-Nov-05 25.11
16-Nov-05 25.00
17-Nov-05 23.22
18-Nov-05 25.20
7-Dec-05 25.10

Total (2005) 198.73

3" Common Fill Gravel Kimball Sand Co. 2-Dec-05 753.00
3-Dec-05 1,271.84
5-Dec-05 714.19
6-Dec-05 806.70
7-Dec-05 1,453.39
8-Dec-05 1,307.92

12-Dec-05 1,307.86
13-Dec-05 1,194.27
14-Dec-05 1,237.11
15-Dec-05 2,174.55
16-Dec-05 422.64
17-Dec-05 1,583.81
19-Dec-05 659.89

Total (2005) 14,887.17

1 1/2" State DS Mix Aggregate Industries 7-Dec-05 1004.11
9-Dec-05 34.22

12-Dec-05 1282.96
13-Dec-05 1321.86
14-Dec-05 973.56
15-Dec-05 1750.96
16-Dec-05 674.05
19-Dec-05 1559.56
20-Dec-05 770.68
21-Dec-05 758.17

Total (2005) 10130.13

Binder Mix - Stoughton Aggregate Industries 22-Dec-05 1,351.07
23-Dec-05 740.46

Total (2005) 2,091.53

Binder Mix - Saugus Aggregate Industries 23-Dec-05 1,004.35
Total (2005) 1,004.35
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3" Common Fill Gravel Kimball Sand Co. 26-Apr-06 1,256.87
27-Apr-06 1,131.45
28-Apr-06 1,282.06
4-May-06 445.89
5-May-06 831.45

10-May-06 562.54
17-May-06 699.84
18-May-06 606.75

Total (2006) 6,816.85

1 1/2" State DS Mix Aggregate Industries 4-May-06 100.39
Total (2006) 100.39

12-24" Stone P.J. Keating 19-Apr-06 65.38
26-Apr-06 132.46
28-Apr-06 131.28

Total (2006) 329.12

3/4" Stone Aggregate Industries 3-May-06 34.86
Total (2006) 34.86

6" Minus Stone Aggregate Industries 20-Apr-06 71.01
Total (2006) 71.01

6-10" Stone P.J. Keating 19-Apr-06 63.60
12-May-06 32.50

Total (2006) 96.10

Binder Mix - Ashland Aggregate Industries 8-May-06 192.29
Total (2006) 192.29

Binder Mix - Wrentham Aggregate Industries 8-May-06 218.79
Total (2006) 218.79

Concrete (3000 3/4 AE) Aggregate Industries 29-Apr-06 4.50
Total (2006) 4.50

Fill Funari Trucking 29-Nov-05 480
7-Dec-05 656

Total (2005) 1,136

Flow Fill (Pumpable) Heated Ready Mix Concrete Tresca Bros. 31-Jan-06 82
Total (2006) 82
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Top Mix - Ashland Aggregate Industries 8-May-06 312.01
9-May-06 574.79

10-May-06 168.89
11-May-06 723.50
12-May-06 577.90
17-May-06 570.55

Total (2006) 2,927.64

Top Mix - Wrentham Aggregate Industries 8-May-06 387.29
9-May-06 597.14

12-May-06 463.26
Total (2006) 1,447.69

Top Soil Funari Trucking 14-Apr-06 600
18-Apr-06 300
20-Apr-06 240
24-May-06 460

Total (2006) 1,600
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Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons

Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons

Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons

Tons
Tons
Tons

Tons
Tons
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Tons
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Tons
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Cubic Yards

Cubic Yards
Cubic Yards
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Section Material (s) Test Standard Frequency of Quality Control Tests Required Quantity Unit QC Tests 

Required
QC Tests 

Performed

QA Tests 
Required 

(1)

QA Tests 
Performed Key Acceptance Criteria

Spoils Under Asphalt Cover 2161 North Pond Stabilized Bank/Sediment Maximum Dry Density/Optimum Moisture Conten ASTM D698 1 test per 4,800 cu. yd. (source) 5714 cu. yd. 1 3 1 1 -
Grain Size ASTM D422 Completed in addition to specifications 5714 cu. yd. - 3 - 1 Completed in addition to specifications

Soil Classification AASHTO M145 Completed in addition to specifications 5714 cu. yd. - 3 - 1 Completed in addition to specifications
Atterberg Limits ASTM D4318 Completed in addition to specifications 5714 cu. yd. - - - 1 Completed in addition to specifications

Chemical Analysis - Completed in addition to specifications 5714 cu. yd. - - - 8 Completed in addition to specifications

Common Fill and Subbase Under Asphalt Cover 2316 & 2740 Stockpile Fill, Common Fill (Funari) and Subbase (Kimball 3" Common Fill GravMaximum Dry Density/Optimum Moisture Conten ASTM D698 1 test per 4,000 cu. yd. (source) 8,241 cu. yd. 3 3 1 5 -
Grain Size ASTM D422 1 test per 4,500 cu. yd. (source) 8,241 cu. yd. 3 3 1 5 Maximum particle size 150 mm nominal

Atterberg Limits ASTM D4318 1 test per 4,500 cu. yd. (source) 8,241 cu. yd. 3 0 1 2 AASHTO M145
Soil Classification AASHTO M145 1 test per 4,500 cu. yd. (source) 8,241 cu. yd. 3 3 1 5 AASHTO M145
Chemical Analysis Section 02316-2.5.D 1 test per source 8,241 cu. yd. 3 3 1 2 MCP 310CMR40.0000

Aggregates 2316 Maximum Dry Density/Optimum Moisture Conten ASTM D698 1 test per 500 cu. yd. (source) 154 tons 3 0 1 0 See Specification Section 02316
Grain Size ASTM C136 1 test per 500 cu. yd. (source) 154 tons 3 0 1 0 See Specification Section 02316

Chemical Analysis Section 02316-2.5.D 1 test per source 154 tons 3 0 1 0 MCP 310CMR40.0000

Riprap 2370 Type 1 (PJ Keating 6-10") and Type 2 (PJ Keating 12-24") Gradation Section 02370-2.1.G 3 tests per each type of riprap per source 378 tons 6 0 1 0 Section 02370 2.1.G and 02370 2.1.H

Structural Geotextile 2370 Comtrac P 80/80 Unit Weight ASTM D5261 1 test per 100,000 sq. ft. - - 1 1 - - 8 ounces per sq. yd.
Ultra Violet Degradation ASTM D4355 Per manufacturer's standard QC testing frequency - - 1 1 - - 50/500 percent retained per number of hours

Tensile Strength ASTM D4632 1 test per 100,000 sq. ft. - - 1 1 - - 200 pounds
Elongation at Break ASTM D4632 1 test per 100,000 sq. ft. - - 1 1 - - greater than 50 percent

Mullen Burst Strength ASTM D3786 Per manufacturer's standard QC testing frequency - - 1 1 - - 450 pounds per square inch (psi)
Puncture Strength ASTM D4833 Per manufacturer's standard QC testing frequency - - 1 1 - - 130 pounds

Permittivity ASTM D4491 Per manufacturer's standard QC testing frequency - - 1 1 - - 1.5 seconds-1

Coefficient of Permeability See 02370 2.2.D Per manufacturer's standard QC testing frequency - - 1 1 - - 0.2 cm/s 
Apparent Opening Size ASTM D4751 Per manufacturer's standard QC testing frequency - - 1 1 - - 100 sieve size

Base 2740 Aggregate Industries 1/2" State DS Mix Grain size ASTM D422 1 test per source 2,568 cu. yd. 1 1 1 4 MHD Standard Specifications
Maximum Dry Density/Optimum Moisture Conten ASTM D698 Completed in addition to specifications 2,568 cu. yd. - 1 - 4 Completed in addition to specifications

Soil Classification AASHTO M145 Completed in addition to specifications 2,568 cu. yd. - 1 - 4 Completed in addition to specifications
Atterberg Limits ASTM D4318 Completed in addition to specifications 2,568 cu. yd. - - - 1 Completed in addition to specifications

Chemical Analysis - Completed in addition to specifications 2,568 cu. yd. 1 1 1 1 Completed in addition to specifications

Berm, Barrier, Stormwater Ponds and Swales 2921 Topsoil (Funari) pH ASTM D4972 1 test per 2 acres (source) 2.86 acres 1 1 1 0 6 to 8
Organic Content ASTM D2974 1 test per 2 acres (source) 2.86 acres 1 1 1 0 2% to 10%

Phosphorus, potassium, calcium, and magnesium State accredited method 1 test per 2 acres (source) 2.86 acres 1 1 1 0 In accordance with State accredited criteria
Maximum Dry Density/Optimum Moisture Conten ASTM D698 Completed in addition to specifications 1,600 cu. yd. - 2 - - Completed in addition to specifications

Grain Size ASTM D422 Completed in addition to specifications 1,602 cu. yd. - 2 - - Completed in addition to specifications
Soil Classification AASHTO M145 Completed in addition to specifications 1,603 cu. yd. - 2 - - Completed in addition to specifications
Chemical Analysis - Completed in addition to specifications 1,600 cu. yd. 1 1 1 0 Completed in addition to specifications

Notes:
(1) 10% of Required QC Tests
- AASHTO (American Association of State Highway and Transportation Officials)
- AI (Asphalt Institute)
- ASTM (American Society for Testing and Materials.)
- cu.yd. (cubic yard)
- QA (Quality Assurance)
- QC (Quality Control)
- MCP (Massachusetts Contingency Plan)
- MHD (Massachusetts Highway Department)
- sq.ft. (square feet)
- SMDD (Standard Maximum Dry Density)

A1 (Aggregate Industries 3/4" Stone), A2 (P.J. Keating 6-10" Stone) and A3 
(Aggregate Industries 6" Minus Stone)
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TABLE 5.4

SUMMARY OF QUALITY CONTROL AND QUALITY ASSURANCE TESTING FOR MATERIAL PLACEMENT
FORMER LANDFILL SITE

FRAMINGHAM, MASSACHUSETTS

Page 1 of 1

Area/Layer Specification 
Section Material (s) Test Standard Frequency of Quality Control Tests Required Quantity Unit QC Tests 

Required QC Tests Performed
QA Tests 

Required (1)
QA Tests 

Performed Key Acceptance Criteria

Spoils Under Asphalt Cover 2161 North Pond Stabilized Bank/Sediment Maximum Dry Density/Optimum Moisture ContASTM D698 Completed in addition to specifications 5,714 cu. yd. 4 4 1 1 N/A
In-Place Density ASTM D2922 1 test per lift per 2,000 sq. ft. 210,000 sq. ft. 105 103 11 10 Minimum 95% of SMDD
In-Place Moisture content ASTM D3017 Completed in addition to specifications 210,000 sq. ft. 105 103 11 10 Optimum moisture content plus or minus 2%

 Common Fill and Sub-base Under Asphalt Cover 2316 & 2740 Stockpile Fill, Common Fill (Funari) and Sub-base (Kimball 3" Common FilMaximum Dry Density/Optimum Moisture ContASTM D698 1 test per 4,000 cu. yd. (per source) 8,241 cu. yd. 3 3 1 2 N/A
In-Place Density ASTM D2922 1 test per 100 cu. yd. or per 2,500 sq. ft. 8,241 cu. yd. 82 82 8 10 Minimum 95% SMDD 
In-Place Moisture content ASTM D3017 1 test per 100 cu. yd. or per 2,500 sq. ft. 8,241 cu. yd. 82 82 8 10 Optimum moisture content plus or minus 2%
Confirmatory moisture content ASTM D2216 10% of ASTM D3017 tests 8,241 cu. yd. 11 0 1 0 Optimum moisture content plus or minus 2%
Layer thickness Section 02316 3.3 1 test per each node point of 100x100-foot grid over the landfill - - - Periodic - Daily Maximum 8 inches (common fill) and 8 inches (sub-ba

Aggregates 2316 Relative Density ASTM O4253 and O4255 1 test per each aggregate type per source 154 tons 3 0 1 1 See Section 02316
Layer thickness Section 02316 3.3.D 1 test per each node point of 100x100-foot grid over the landfill - - - Periodic - Daily Maximum 6 inches

RipRap 2370 Type 1 (PJ Keating 6-10")  QA Measurements See 02370 2.6.B See 02370 2.6.B 48 tons 1 0 1 1 See 02370 2.6.B
Type 2 (PJ Keating 12-24") QA Measurements See 02370 2.6.B See 02370 2.6.B 330 tons 1 0 1 0 See 02370 2.6.B

Base Under Asphalt Cover 2740 Aggregate Industries 1/2" State DS Mix Maximum Dry Density/Optimum Moisture ContASTM D698 1 test per 4,000 cu. yd. (per source) 2,568 cu. yd. 1 1 1 1 N/A
In-Place Density ASTM D2922 1 test per 100 cu. yd. or per 2,500 sq. ft. 2,568 cu. yd. 26 57 3 10 Minimum 95% SMDD
In-Place Moisture content ASTM D3017 1 test per 100 cu. yd. or per 2,500 sq. ft. 2,568 cu. yd. 26 57 3 10 Optimum moisture content plus or minus 2%
Layer thickness Section 02740 1 test per source - - - Periodic 1 Daily Maximum 4 inches

Asphalt Mix 2740 Binder Course (2005 and 2006) Bulk Specific Gravity (Marshall Density) ASTM D1188 Daily during placement (6 each compacted and uncompacted) 2 day 24 12 1 0 N/A
In-Place Density ASTM D2922 1 test per 2000 sq.ft. 210,000 sq.ft. 105 19 11 0 95% Density of Mix Design
Asphalt Content AASHTO T-164 1 test per day 2 day 2 1 1 0 Must meet mix design (MHD Master Range)
Mineral Aggregate Gradation (Sieve Analysis) AASHTO T-30 1 test per day 2 day 2 1 1 0 Must meet mix design (MHD Master Range)
Stability, Flow, Air Voids, VMA - 1 test per day 2 day 2 0 1 0 -
Tensile Stress Ratio AASHTO T-283 As required - - - 0 - 0 -

Leveling Course (2006) Bulk Specific Gravity (Marshall Density) ASTM D1188 Daily during placement (6 each compacted and uncompacted) 2 day 24 18 2 3 N/A
In-Place Density ASTM D2922 1 test per 2000 sq.ft. 210,000 sq.ft. 105 34 11 3 95% Density of Mix Design
Asphalt Content AASHTO T-164 1 test per day 2 day 2 2 1 1 Must meet mix design (MHD Master Range)
Mineral Aggregate Gradation (Sieve Analysis) AASHTO T-30 1 test per day 2 day 2 2 1 1 Must meet mix design (MHD Master Range)
Stability, Flow, Air Voids, VMA - 1 test per day 2 day 2 2 1 1 -
Tensile Stress Ratio AASHTO T-283 As required - - - 2 - 0 -

Top Course (2006) Bulk Specific Gravity (Marshall Density) ASTM D1188 Daily during placement (6 each, compacted and uncompacted) 3 day 36 28 4 1 N/A
In-Place Density ASTM D2922 1 test per 2000 sq.ft. 210,000 sq.ft. 105 107 11 2 95% Density of Mix Design
Asphalt Content AASHTO T-164 1 test per day 3 day 3 9 1 2 Must meet mix design (MHD Master Range)
Mineral Aggregate Gradation (Sieve Analysis) AASHTO T-30 1 test per day 3 day 3 9 1 2 Must meet mix design (MHD Master Range)
Stability, Flow, Air Voids, VMA - 1 test per day 3 day 3 4 1 2 -
Tensile Stress Ratio AASHTO T-283 As required - - - 1 - 0 -

Berm, Tear Drop Soil Cover, South Pond, North Pond (including swale) 2921 Topsoil (Funari) Layer thickness Section 02921 1 test per each hydroseeded area 4 areas 4 Periodic 1 Daily Minimum 4 inches

Berm and Soil Cover Area - Kimball 3" Common Fill Gravel Maximum Dry Density/Optimum Moisture ContASTM D698 1 test per 4,000 cu. yd. 2,567 cu. yd. 1 1 1 0 N/A
In-Place Density ASTM D2922 1 test per 100 cu. yd. or per 2,500 sq. ft. 2,567 cu. yd. 26 50 3 0 Minimum 95% SMDD
In-Place Moisture content ASTM D3017 1 test per 100 cu. yd. or per 2,500 sq. ft. 2,567 cu. yd. 26 50 3 0 Optimum moisture content plus or minus 2%

2006 Repair Areas of Asphalt Cover - Base (Aggregate Industries 1/2" State DS Mix) Maximum Dry Density/Optimum Moisture ContASTM D698 1 test per 4,000 cu. yd. - - 1 1 1 0 N/A
In-Place Density ASTM D2922 1 test per 100 cu. yd. or per 2,500 sq. ft. 19,422 sq.ft. 8 8 1 0 Minimum 95% SMDD
In-Place Moisture content ASTM D3017 1 test per 100 cu. yd. or per 2,500 sq. ft. 19,422 sq.ft. 8 8 1 0 Optimum moisture content plus or minus 2%

Sewer Lining 2957 - Hydrostatic pressure and leakage test See Section 02957, Article 3.8Sewer to be tested at least once - - 2 3 Visual Visual See Section 02957, Article 3.8

Notes:
(1) 10% of Required QC Tests - QC (Quality Control)
- AASHTO (American Association of State Highway and Transportation Officials) - MCP (Massachusetts Contingency Plan)
- AI (Asphalt Institute) - MHD (Massachusetts Highway Department)
- ASTM (American Society for Testing and Materials.) - sq.ft. (square feet)
- cu.yd. (cubic yard) - SMDD (Standard Maximum Dry Density)
- QA (Quality Assurance)

A1 (Aggregate Industries 3/4" Stone), A2 (P.J. Keating 6-10" Stone) and 
A3 (Aggregate Industries 6" Minus Stone)
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TABLE 6.1

REMEDIAL CONSTRUCTION IMPORTED QUANTITIES

Truck Company Description Year Unit Quantity Spec # Description

Funari Top Soil 2005 Cubic Yards 1136 2316 Common Fill
2006 Cubic Yards 1600 2921  Topsoil 

Kimball Sand Co. 3" Common Fill Gravel 2005 Tons 14887 2316 Common Fill
2006 Tons 6817 02740-2.1 C Base Course

P.J. Keating 6-10" Stone 2006 Tons 93.08 02370-2.1 H Type 2 Riprap

12-24" Stone 2006 Tons 65 2316 Aggregate Type A2
2006 Tons 264 02370-2.1 G Type 1 Riprap 

Lafarge Cement Kiln Dust 2005 Tons 173.73 02161-2.2 Stabilization Additives

Aggregate Industries 1 1/2" State DS Mix 2005 Tons 6307.04 2316 Common Fill
2005 Tons 8580.13 02740-2.1 B Subbase Course
2006 Tons 100.39 02740-2.1 B Subbase Course

3/4" Stone 2006 Tons 34.86 02316-2.3 A Aggregate Type A1

6" Minus Stone 2006 Tons 71.01 02316-2.3 A Aggregate Type A2

Binder Mix - MHD State Dense Binder 2005 Tons 2091.53 02740-2.1 D/E Asphaltic Binder/Top Course
Binder Mix - State Dense Binder 2005 Tons 1004.35 02740-2.1 D/E Asphaltic Binder/Top Course

Binder Mix - Ashland 2006 Tons 767.08 02740-2.1 D/E Asphaltic Binder/Top Course
Binder Mix - Wrentham 2006 Tons 815.93 02740-2.1 D/E Asphaltic Binder/Top Course

Concrete (3000 3/4 AE) 2006 Cu. Yrds 4.5 South Pond Structure Base and Manhole Repair

Top Mix - Ashland Plant 2006 Tons 2040.84 2740 Asphaltic Binder/Top Course
Top Mix - Wrentham Plant 2006 Tons 463.26 2740 Asphaltic Binder/Top Course
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TABLE 6.2

LABORATORY COMPACTION AND MARSHALL TEST RESULTS
REMEDIAL IMPLEMENTATION PLAN - LANDFILL

63 WESTERN AVENUE FRAMINGHAM, MA
012618-20

s
s
s
s
s

Compaction(1) Marshall Volumteric Properties(2) Tensile 
Strength 

Ratio (2)  (%)
Tested By Sample/

Lab#
Batch Plant Date 

Placed
Date Sample 

Collected
Core 

Thickness 
(inch)

Core  Bulk 
Specific 
Gravity

Core 
Density (3) 

lbs/ft 3

Marshall 
Bulk Specific 

Gravity

Marshall 
Density (3) 

lbs/ft 3

Compaction 
(%)

Stability 
kN (lbs)

Flow 
(25/100 

mm)

% Air 
Voids

Voids in 
Mineral 

Aggregate (%)

Binder Course
Briggs Sample 1 22-Dec-05 22-Dec-05 - bulk sample 2.406 150.1 - - - - - -
Briggs Sample 2 22-Dec-05 22-Dec-05 - bulk sample 2.401 149.8 - - - - - -
Briggs M13554-1 22-Dec-05 1-May-06 3.44 2.373 148.1 2.385 148.8 99.5 - - - - -
Briggs M13554-2 22-Dec-05 1-May-06 2.25 2.268 141.5 2.385 148.8 95.1 - - - - -
Briggs M13554-3 22-Dec-05 1-May-06 2.50 2.318 144.6 2.385 148.8 97.2 - - - - -
Briggs M13554-4 22-Dec-05 1-May-06 2.88 2.220 138.5 2.385 148.8 93.1 - - - - -
Briggs M13554-5 22-Dec-05 1-May-06 2.38 2.200 137.3 2.385 148.8 92.2 - - - - -
Briggs M13554-6 22-Dec-05 1-May-06 2.38 2.249 140.3 2.385 148.8 94.3 - - - - -
Briggs 2B Wrentham 22-May-06 - 2.322 144.9 2.385 148.8 97.4 - - - - -
Briggs 6B Wrentham 22-May-06 - 2.354 146.9 2.385 148.8 98.7 - - - - -
Briggs 9B Wrentham 22-May-06 - 2.273 141.8 2.385 148.8 95.3 - - - - -
Briggs 11B Wrentham 22-May-06 - 2.298 143.4 2.385 148.8 96.4 - - - - -
Briggs 14B Wrentham 22-May-06 - 2.277 142.1 2.385 148.8 95.5 - - - - -
Briggs 16B Wrentham 22-May-06 - 2.268 141.5 2.385 148.8 95.1 - - - - -

Levelling Course
Briggs M-13566 Ashland 9-May-06 9-May-06 - bulk sample 2.484 155.0 - 10.8 (2430) 11.2 4.8 18.3 83.33
Briggs M-13575 Ashland 10-May-06 10-May-06 - bulk sample 2.521 157.3 - 12.0 (2700) 11.3 5.0 18.2 85.58
Briggs 1M Wrentham 22-May-06 - 2.414 150.6 2.501 156.1 96.5 - - - - -
Briggs 2M Wrentham 22-May-06 - 2.429 151.6 2.501 156.1 97.1 - - - - -
Briggs 3M Wrentham 22-May-06 - 2.435 151.9 2.501 156.1 97.4 - - - - -
Briggs 4M Wrentham 22-May-06 - 2.409 150.3 2.501 156.1 96.3 - - - - -
Briggs 5M Wrentham 22-May-06 - 2.422 151.1 2.501 156.1 96.8 - - - - -
Briggs 6M 22-May-06 - 2.397 149.6 2.501 156.1 95.8 - - - - -
Briggs 7M 22-May-06 - 2.469 154.1 2.501 156.1 98.7 - - - - -
Briggs 8M 22-May-06 - 2.416 150.8 2.501 156.1 96.6 - - - - -
Briggs 9M 22-May-06 - 2.455 153.2 2.501 156.1 98.2 - - - - -
Briggs 10M 22-May-06 - 2.377 148.3 2.501 156.1 95.0 - - - - -
Briggs 11M 22-May-06 - 2.430 151.6 2.501 156.1 97.2 - - - - -
Briggs 12M 22-May-06 - 2.461 153.6 2.501 156.1 98.4 - - - - -
Briggs 13M 22-May-06 - 2.471 154.2 2.501 156.1 98.8 - - - - -
Briggs 14M 22-May-06 - 2.462 153.6 2.501 156.1 98.4 - - - - -
Briggs 15M 22-May-06 - 2.462 153.6 2.501 156.1 98.4 - - - - -
Briggs 16M 22-May-06 - 2.449 152.8 2.501 156.1 97.9 - - - - -
Briggs 17M 22-May-06 - 2.385 148.8 2.501 156.1 95.4 - - - - -
Briggs 18M 22-May-06 - 2.500 156.0 2.501 156.1 100.0 - - - - -
ATC C-158 - - - - - - 15.2 (3410) 13 3.5 16.4
ATC Core 1 - - 133.7 - 147.5 90.6
ATC Core 2 - - 135.2 - 147.5 91.7
ATC Core 3 - - 139.1 - 147.5 94.3

Top/Surface Course -
Briggs M-13586 Ashland 11-May-06 11-May-06 - bulk sample 2.498 155.9 - 15.0 (3375) 8.8 5.3 18.2 -
Briggs M-13587A Ashland 12-May-06 12-May-06 - bulk sample 2.503 156.2 - 15.7 (3530) 9.8 4.1 17.3 -
Briggs M-13605 Ashland 15-May-06 15-May-06 - bulk sample 2.409 150.3 - 10.9 (2450) 10.0 4.8 17.9 -

Agg. Indu Core 1 Wrentham 20-May-06 1.60 2.188 136.5 2.353 146.8 93.0 - - - - -
Agg. Indu Core 2 Wrentham 20-May-06 1.50 2.208 137.8 2.353 146.8 93.8 - - - - -
Agg. Indu Core 3 Wrentham 20-May-06 1.50 2.180 136.0 2.353 146.8 92.6 - - - - -
Agg. Indu Core 4 Wrentham 20-May-06 1.75 2.260 141.0 2.353 146.8 96.0 - - - - -
Agg. Indu Core 5 Ashland 20-May-06 2.50 2.538 158.4 2.560 159.7 99.1 - - - - -

Briggs 1T Wrentham 22-May-06 - 2.446 152.6 2.501 156.1 97.8 - - - - -
Briggs 2T Wrentham 22-May-06 - 2.478 154.6 2.501 156.1 99.1 - - - - -
Briggs 3T Wrentham 22-May-06 - 2.446 152.6 2.501 156.1 97.8 - - - - -
Briggs 4T Wrentham 22-May-06 - 2.438 152.1 2.501 156.1 97.5 - - - - -
Briggs 5T Wrentham 22-May-06 - 2.391 149.2 2.501 156.1 95.6 - - - - -
Briggs 6T 22-May-06 - 2.489 155.3 2.501 156.1 99.5 - - - - -
Briggs 7T 22-May-06 - 2.478 154.6 2.501 156.1 99.1 - - - - -
Briggs 8T 22-May-06 - 2.431 151.7 2.501 156.1 97.2 - - - - -
Briggs 9T 22-May-06 - 2.378 148.4 2.501 156.1 95.1 - - - - -
Briggs 10T 22-May-06 - 2.448 152.8 2.501 156.1 97.9 - - - - -
Briggs 11T 22-May-06 - 2.426 151.4 2.501 156.1 97.0 - - - - -
Briggs 12T 22-May-06 - 2.426 151.4 2.500 156.0 97.0 - - - - -
Briggs 13T 22-May-06 - 2.381 148.6 2.501 156.1 95.2 - - - - -
Briggs 14T 22-May-06 - 2.454 153.1 2.501 156.1 98.1 - - - - -
Briggs 15T 22-May-06 - 2.423 151.2 2.501 156.1 96.9 - - - - -
Briggs 16T 22-May-06 - 2.496 155.8 2.501 156.1 99.8 - - - - -
Briggs 17T 22-May-06 - 2.444 152.5 2.501 156.1 97.7 - - - - -
Briggs 18T 22-May-06 - 2.412 150.5 2.501 156.1 96.4 - - - - -
Briggs 19T Wrentham 22-May-06 - 2.181 136.1 2.353 146.8 92.7 - - - - -
Briggs 20T Wrentham 22-May-06 - 2.190 136.7 2.353 146.8 93.1 - - - - -
Briggs 21T Wrentham 22-May-06 - 2.224 138.8 2.353 146.8 94.5 - - - - -
Briggs 22T Wrentham 22-May-06 - 2.236 139.5 2.353 146.8 95.0 - - - - -
Briggs 23T 22-May-06 - 2.521 157.3 2.560 159.7 98.5 - - - - -
Briggs M-13639 Wrentham Composite of cores 19 - 23 - bulk sample 2.409 150.3 - 11.0 (2475) 8.2 4.1 16.8 80.26
ATC C-162a Ashland 11-May-06 11-May-06 - bulk sample - - - 12.4 (2790) 9.0 4.3 17.0 -
ATC C-162b Ashland 11-May-06 11-May-06 - bulk sample - - - 11.8 (2660) 12 0.2 14.3 -
ATC Core 4 - - 154.6 - 157.8 98.0 - - - - -
ATC Core 5 - - 152.1 - 157.8 96.4 - - - - -

Notes:
(1) Minimum Copaction Required 95% - Section 460.63 Massachusetts Highway Department 1995 Standard Specifications for Highway and Bridges
(2) Specifications not available in Massachusetts Highway Department 1995 Standard Specifications for Highway and Bridges

Project Specifications (Section 2740)
Minimum Marshall Stability at 140 o  F = 5.3 kN
Tensile Strength Ratio/Immersion Loss, maximum =75%

(3) Density obtained by multiplying the specific gravity by 62.4 lbs.ft3 (unit weight of water)
Bold indicates values not meeting Massachusetts Highway Department 1995 Standard Specifications for Highway and Bridges
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TABLE 6.3

LABORATORY ASPHALT CONTENT AND GRADATION TEST RESULTS
REMEDIAL IMPLEMENTATION PLAN - LANDFILL

63 WESTERN AVENUE, FRAMINGHAM, MA
Sieve No. Sieve Size (mm) Binder Course (1) Levelling Course (1) Top Course

Sample No. JMF Allowable 
Tolerances 

(+/-%)

Master Range (3) Sample No./Batch JMF

Briggs
M-13544 (2)

Briggs
M-13566/
Ashland

Briggs
M-13575/
Ashland

ATC 
C-158

Briggs
M-13586/
Ashland

Briggs
M-

13587A/
Ashland

Briggs
M-13605/
Ashland

Briggs
M-

13639 (4)

Aggregate 
Industries 

Core 1/
Wrentham

Aggregate 
Industries 

Core 2/
Wrentham

Aggregate 
Industries 

Core 3/
Wrentham

Aggregate 
Industries 

Core 4/
Wrentham

Aggregate 
Industries 

Core 5/
Ashland

ATC 
C-162a/
Ashland

ATC 
C-162b/
Ashland

Wrentham
(Ashland)

Allowable 
Tolerances 

(+/-%)

Master Range (3)

% passing
1" 25.4 100 100 100

3/4" 19 87 94 80 - 100
5/8" 16.0 74 - 7.0 - 100 100.0 100.0 100.0 100.0 100.0 100 100 100 (100) 7.0 100
1/2" 12.5 62 70 7.0 55 - 75 99.6 98.3 98 98.8 98.6 99.8 99.3 97.5 97.6 98.6 98.0 99.8 99 97 97 (97) 7.0 95 - 100
3/8" 9.5 52 - 7.0 - 84.6 83.5 85 88.2 85.0 83.2 90.3 89.4 89.7 91.7 92.4 89.1 84 80 90 (90) 7.0 80 - 100
# 4 4.75 42 40 7.0 28 - 50 53.9 51 56 51.4 51.1 62.5 50.3 51.4 50.0 51.2 51.2 53.9 52 50 60 (60) 7.0 50 - 76
# 8 2.36 34 32 4.0 20 - 38 39.4 40.8 39 40.3 40.2 46.3 31.6 32.4 31.7 30.0 31.8 39.9 39 35 43 (43) 4.0 37 - 54

# 16 1.18 25 - 4.0 - 33.2 26.9 31 29.7 26.5 28.9 26.3 26.6 25.9 24.4 26.7 32.7 32 27 33 (33) 4.0 26 - 40
# 30 0.60 17 17 4.0 8 - 22 23.6 19.5 22 21.7 18.1 21.2 19.6 20.2 19.5 18.6 19.9 25.0 22 20 23 (23) 4.0 17 - 29
# 50 0.30 10 11 4.0 5 - 15 11.5 10.3 12 11.9 10.2 11.9 10.3 11.2 10.8 10.7 10.2 16.2 9 12 14 (14) 4.0 10 - 21

# 100 0.15 5 - 4.0 - 5.3 5.0 6.0 6.0 5.0 6.4 4.9 5.4 5.2 5.3 4.7 9.5 4 7 9 (9) 4.0 5 - 16
# 200 0.075 2.7 3 2.0 0 - 5 3.3 2.7 3.5 3.6 2.2 3.9 2.8 3.4 3.3 3.3 3.0 5.6 3 5 4 (4) 2.0 2 - 7

Asphalt Content 5.1 5.0 0.4 4.5 - 5.5 5.6 5.7 5.5 5.3 5.4 5.4 5.3 5.5 6.6 6.1 5.9 5.6 5.3 5.6 6.0 (5.7) 0.4 5.5 - 7.0

Notes:
(1) Levelling and Top course, both of Top course specifications
(2) Composite sample made from Cores 1 to 6
(3) Section M3, Table A , Massachusetts Highway Department 1995 Standard Specifications for Highways and Bridges
(4) Composite sample made from Cores 19 to 23
Asphalt Content - Top course: 5.5% to 7% - Massachusetts Highway Department 1995 Standard Specifications for Highway and Bridges Section M3 Table A
Asphalt Content - Binder course - 4.5% to 5.5% - Massachusetts Highway Department 1995 Standard Specifications for Highway and Bridges Section M3 Table A
Bold indicates values not meeting Massachusetts Highway Department 1995 Standard Specifications for Highway and Bridges

6.6 value meeting MHD Master Range requirement but outside allowable tolerance range.
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TABLE 6.4

ASPHALT CONCRETE FIELD COMPACTION TEST RESULTS
REMEDIAL IMPLEMENTATION PLAN - LANDFILL

63 WESTERN AVENUE, FRAMINGHAM, MA

Page 1 of 4

Source Material Data 
d Compaction Results

Test Source Report No. Source Test Test Report No. Field Percent Pass/
Date ID or Date ID Laboratory Method or Date Density Compaction Fail FD Test Number

(PCF) (%)

CONSTRUCTION QUALITY CONTROL TESTING (Briggs Data)
1-May-06 Binder Course 152.5 Briggs ASTM D2922 Report 151.7 99.5 Pass 1
1-May-06 Binder Course 152.5 Briggs ASTM D2922 148.7 97.5 Pass 2
1-May-06 Binder Course 152.5 Briggs ASTM D2922 145.2 95.2 Pass 3
1-May-06 Binder Course 148.8 Briggs ASTM D2922 143.9 96.7 Pass 4
1-May-06 Binder Course 148.8 Briggs ASTM D2922 141.5 95.1 Pass 5
1-May-06 Binder Course 148.8 Briggs ASTM D2922 142.7 95.9 Pass 6
1-May-06 Binder Course 148.8 Briggs ASTM D2922 147.0 98.8 Pass 7

9-May-06 Leveling Course 159.5 Briggs ASTM D2922 155.5 97.5 Pass 1
9-May-06 Leveling Course 159.5 Briggs ASTM D2922 156.6 98.2 Pass 2
9-May-06 Leveling Course 159.5 Briggs ASTM D2922 156.5 98.1 Pass 3
9-May-06 Leveling Course 159.5 Briggs ASTM D2922 155.5 97.5 Pass 4
9-May-06 Leveling Course 159.5 Briggs ASTM D2922 156.0 97.8 Pass 5
9-May-06 Leveling Course 159.5 Briggs ASTM D2922 153.9 96.5 Pass 6
9-May-06 Leveling Course 159.5 Briggs ASTM D2922 154.4 96.8 Pass 7
9-May-06 Leveling Course 159.5 Briggs ASTM D2922 155.5 97.5 Pass 8
9-May-06 Leveling Course 159.5 Briggs ASTM D2922 156.0 97.8 Pass 9
9-May-06 Leveling Course 159.5 Briggs ASTM D2922 154.9 97.1 Pass 10
9-May-06 Leveling Course 159.5 Briggs ASTM D2922 156.2 97.9 Pass 11
9-May-06 Leveling Course 159.5 Briggs ASTM D2922 154.4 96.8 Pass 12
9-May-06 Leveling Course 159.5 Briggs ASTM D2922 152.8 95.8 Pass 13
9-May-06 Leveling Course 159.5 Briggs ASTM D2922 157.1 98.5 Pass 14
9-May-06 Leveling Course 159.5 Briggs ASTM D2922 156.5 98.1 Pass 15
9-May-06 Leveling Course 159.5 Briggs ASTM D2922 155.4 97.4 Pass 16

Marshall 
Laboratory 

Density (pcf)
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TABLE 6.4

ASPHALT CONCRETE FIELD COMPACTION TEST RESULTS
REMEDIAL IMPLEMENTATION PLAN - LANDFILL

63 WESTERN AVENUE, FRAMINGHAM, MA

Page 2 of 4

Source Material Data 
d Compaction Results

Test Source Report No. Source Test Test Report No. Field Percent Pass/
Date ID or Date ID Laboratory Method or Date Density Compaction Fail FD Test Number

(PCF) (%)

Marshall 
Laboratory 

Density (pcf)

12-May-06 Top Course 146.5 Briggs ASTM D2922 142.5 97.3 Pass 1
12-May-06 Top Course 146.5 Briggs ASTM D2922 146.1 99.7 Pass 2
12-May-06 Top Course 146.5 Briggs ASTM D2922 146.1 99.7 Pass 3
12-May-06 Top Course 146.5 Briggs ASTM D2922 143.6 98.0 Pass 4
12-May-06 Top Course 146.5 Briggs ASTM D2922 146.5 100.0 Pass 5
12-May-06 Top Course 146.5 Briggs ASTM D2922 140.3 95.8 Pass 6
12-May-06 Top Course 146.5 Briggs ASTM D2922 142.0 96.9 Pass 7
12-May-06 Top Course 146.5 Briggs ASTM D2922 144.7 98.8 Pass 8
12-May-06 Top Course 146.5 Briggs ASTM D2922 144.4 98.6 Pass 9
12-May-06 Top Course 146.5 Briggs ASTM D2922 142.0 96.9 Pass 10
12-May-06 Top Course 146.5 Briggs ASTM D2922 143.9 98.2 Pass 11
12-May-06 Top Course 146.5 Briggs ASTM D2922 140.2 95.7 Pass 12
12-May-06 Top Course 146.5 Briggs ASTM D2922 139.9 95.5 Pass 13
12-May-06 Top Course 146.5 Briggs ASTM D2922 142.5 97.3 Pass 14
12-May-06 Top Course 146.5 Briggs ASTM D2922 133.6 91.2 Fail 15
12-May-06 Top Course 146.5 Briggs ASTM D2922 132.1 90.2 Fail 16
12-May-06 Top Course 146.5 Briggs ASTM D2922 131.4 89.7 Fail 17
12-May-06 Top Course 146.5 Briggs ASTM D2922 140.8 96.1 Pass 18
12-May-06 Top Course 146.5 Briggs ASTM D2922 143.4 97.9 Pass 19
12-May-06 Top Course 146.5 Briggs ASTM D2922 142.0 96.9 Pass 20
12-May-06 Top Course 146.5 Briggs ASTM D2922 142.5 97.3 Pass 21
12-May-06 Top Course 146.5 Briggs ASTM D2922 139.9 95.5 Pass 22
12-May-06 Top Course 146.5 Briggs ASTM D2922 140.2 95.7 Pass 23
12-May-06 Top Course 146.5 Briggs ASTM D2922 143.9 98.2 Pass 24
12-May-06 Top Course 146.5 Briggs ASTM D2922 143.4 97.9 Pass 25
12-May-06 Top Course 146.5 Briggs ASTM D2922 142.0 96.9 Pass 26
12-May-06 Top Course 146.5 Briggs ASTM D2922 141.4 96.5 Pass 27
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TABLE 6.4

ASPHALT CONCRETE FIELD COMPACTION TEST RESULTS
REMEDIAL IMPLEMENTATION PLAN - LANDFILL

63 WESTERN AVENUE, FRAMINGHAM, MA

Page 3 of 4

Source Material Data 
d Compaction Results

Test Source Report No. Source Test Test Report No. Field Percent Pass/
Date ID or Date ID Laboratory Method or Date Density Compaction Fail FD Test Number

(PCF) (%)

Marshall 
Laboratory 

Density (pcf)

12-May-06 Top Course 146.5 Briggs ASTM D2922 143.9 98.2 Pass 28
12-May-06 Top Course 146.5 Briggs ASTM D2922 132.6 90.5 Fail 29
12-May-06 Top Course 146.5 Briggs ASTM D2922 130.1 88.8 Fail 30
12-May-06 Top Course 146.5 Briggs ASTM D2922 135.7 92.6 Fail 31
12-May-06 Top Course 146.5 Briggs ASTM D2922 134.3 91.7 Fail 32
12-May-06 Top Course 146.5 Briggs ASTM D2922 139.8 95.4 Pass 33
12-May-06 Top Course 146.5 Briggs ASTM D2922 140.2 95.7 Pass 34
12-May-06 Top Course 146.5 Briggs ASTM D2922 144.3 98.5 Pass 35
12-May-06 Top Course 146.5 Briggs ASTM D2922 142.3 97.1 Pass 36
12-May-06 Top Course 146.5 Briggs ASTM D2922 142.8 97.5 Pass 37
12-May-06 Top Course 146.5 Briggs ASTM D2922 143.0 97.6 Pass 38
12-May-06 Top Course 146.5 Briggs ASTM D2922 143.6 98.0 Pass 39
12-May-06 Top Course 146.5 Briggs ASTM D2922 141.5 96.6 Pass 40
12-May-06 Top Course 146.5 Briggs ASTM D2922 140.9 96.2 Pass 41
12-May-06 Top Course 146.5 Briggs ASTM D2922 141.7 96.7 Pass 42
12-May-06 Top Course 146.5 Briggs ASTM D2922 139.9 95.5 Pass 43
12-May-06 Top Course 146.5 Briggs ASTM D2922 139.6 95.3 Pass 44
12-May-06 Top Course 146.5 Briggs ASTM D2922 144.9 98.9 Pass 45
12-May-06 Top Course 146.5 Briggs ASTM D2922 145.0 99.0 Pass 46
12-May-06 Top Course 146.5 Briggs ASTM D2922 144.3 98.5 Pass 47
12-May-06 Top Course 146.5 Briggs ASTM D2922 142.8 97.5 Pass 48
12-May-06 Top Course 146.5 Briggs ASTM D2922 142.1 97.0 Pass 49
12-May-06 Top Course 146.5 Briggs ASTM D2922 141.1 96.3 Pass 50
12-May-06 Top Course 146.5 Briggs ASTM D2922 141.2 96.4 Pass 51
12-May-06 Top Course 146.5 Briggs ASTM D2922 144.9 98.9 Pass 52
12-May-06 Top Course 146.5 Briggs ASTM D2922 144.3 98.5 Pass 53
12-May-06 Top Course 146.5 Briggs ASTM D2922 143.9 98.2 Pass 54
12-May-06 Top Course 146.5 Briggs ASTM D2922 142.8 97.5 Pass 55
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TABLE 6.4

ASPHALT CONCRETE FIELD COMPACTION TEST RESULTS
REMEDIAL IMPLEMENTATION PLAN - LANDFILL

63 WESTERN AVENUE, FRAMINGHAM, MA

Page 4 of 4

Source Material Data 
d Compaction Results

Test Source Report No. Source Test Test Report No. Field Percent Pass/
Date ID or Date ID Laboratory Method or Date Density Compaction Fail FD Test Number

(PCF) (%)

Marshall 
Laboratory 

Density (pcf)

12-May-06 Top Course 146.5 Briggs ASTM D2922 143.6 98.0 Pass 56
12-May-06 Top Course 146.5 Briggs ASTM D2922 139.2 95.0 Pass 57
12-May-06 Top Course 146.5 Briggs ASTM D2922 141.1 96.3 Pass 58
12-May-06 Top Course 146.5 Briggs ASTM D2922 143.0 97.6 Pass 59
12-May-06 Top Course 146.5 Briggs ASTM D2922 144.6 98.7 Pass 60
12-May-06 Top Course 146.5 Briggs ASTM D2922 143.9 98.2 Pass 61
12-May-06 Top Course 146.5 Briggs ASTM D2922 145.8 99.5 Pass 62

17-May-06 Top Course 146.5 Briggs ASTM D2922 142.7 97.4 Pass 1
17-May-06 Top Course 146.5 Briggs ASTM D2922 142.7 97.4 Pass 2
17-May-06 Top Course 146.5 Briggs ASTM D2922 142.3 97.1 Pass 3
17-May-06 Top Course 146.5 Briggs ASTM D2922 143.4 97.9 Pass 4
17-May-06 Top Course 146.5 Briggs ASTM D2922 143.7 98.1 Pass 5
17-May-06 Top Course 146.5 Briggs ASTM D2922 143.6 98.0 Pass 6
17-May-06 Top Course 146.5 Briggs ASTM D2922 142.7 97.4 Pass 7
17-May-06 Top Course 146.5 Briggs ASTM D2922 142.4 97.2 Pass 8
17-May-06 Top Course 146.5 Briggs ASTM D2922 142.1 97.0 Pass 9
17-May-06 Top Course 146.5 Briggs ASTM D2922 142.1 97.0 Pass 10
17-May-06 Top Course 146.5 Briggs ASTM D2922 143.0 97.6 Pass 11
17-May-06 Top Course 146.5 Briggs ASTM D2922 142.7 97.4 Pass 12
17-May-06 Top Course 146.5 Briggs ASTM D2922 143.7 98.1 Pass 13
17-May-06 Top Course 146.5 Briggs ASTM D2922 142.7 97.4 Pass 14
17-May-06 Top Course 146.5 Briggs ASTM D2922 143.4 97.9 Pass 15
17-May-06 Top Course 146.5 Briggs ASTM D2922 143.1 97.7 Pass 16
17-May-06 Top Course 146.5 Briggs ASTM D2922 144.3 98.5 Pass 17
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TABLE 6.5

ALLOWABLE EQUIVALENT SINGLE AXLE LOAD APPLICATIONS
REMEDIAL IMPLEMENTATION PLAN - LANDFILL

63 WESTERN AVENUE FRAMINGHAM, MA

Design pavement Structure As-Built Pavement Structure

Structural Number Calculation:

Asphalt concrete a1 = 0.44 Asphalt concrete a1 = 0.40
Granular Base a2 = 0.14 Granular Base a2 = 0.10
Granular Subbase a3 = 0.10 Granular Subbase a3 = 0.06
Subbase Drainage Coefficient m2 = 1.0 Subbase Drainage Coefficient m2 = 1.0
Subgrade Drainage Coefficient m3 = 1.0 Subgrade Drainage Coefficient m3 = 1.0
Asphalt thickness (inches) = 4.0 Asphalt thickness (inches) = 5.75
Granular base Thickness (inches) = 4.0 Granular base Thickness (inches) = 4.0
Granular Subbase Thickness (inches) = 8.0 Granular Subbase Thickness (inches) = 8.0

Structural Number = 3.12 Structural Number = 3.18

Allowable 18000 lbs Equivalent Single Axle Load (ESAL) Applications

Subgrade Resilient Modulus Mr (psi) = 4.50E+03 Subgrade Resilient Modulus Mr (psi) = 4.50E+03
Reliability = 0.9 Reliability = 0.9
Standard Normal Deviate Zr = -1.28 Standard Normal Deviate Zr = -1.28
Standard Deviation, So = 0.35 Standard Deviation, So = 0.35
Initial Pavement Servicibility Index, po = 4.6 Initial Pavement Servicibility Index, po = 4.6
Terminal Pavement Servicibility Index, pt = 2.5 Terminal Pavement Servicibility Index, pt = 2.5
DPSI = 2.1 DPSI = 2.1
Structural Number S.N. = 3.12 Structural Number S.N. = 3.18

ESAL (W18) = 259446 ESAL (W18) = 293793
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APPENDIX A 
 

BWSC FORMS AND PUBLIC NOTIFICATION LETTERS 
 

A-1: BWSC FORM 104 
A-2: BWSC FORM 108 
A-3: BWSC FORM 122 

A-4: PUBLIC NOTIFICATION LETTERS 
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1.0 RESPONSE ACTION OUTCOME STATEMENT 

1.1 INTRODUCTION 

Conestoga-Rovers & Associates (CRA) has prepared this Response Action Outcome 
(RAO) Statement in accordance with 310 CMR 40.1056 for the comprehensive response 
actions completed for the Former Landfill (Site) located at the 63 Western Avenue in the 
Town of Framingham, Middlesex County, Massachusetts (Property).  The Former 
Landfill Site consists of a 5.0-acre area located on an approximately 7-acre area on the 
southwest side of the Property.  The Former Landfill has been assigned Massachusetts 
Department of Environmental Protection (MADEP) Bureau of Waste Site Cleanup 
(BWSC) Release Tracking Number (RTN) 3-3939.  The Site has been investigated and 
remediated in accordance with the Massachusetts Contingency Plan (MCP) under the 
supervision of an MADEP Licensed Site Professional (LSP).  The LSP of Record is 
Mr. Fred K. Taylor of CRA. 
 
The Phase III Remedial Action Plan (RAP) (CRA, September 2005) determined that a 
Class A-4 RAO Permanent Solution was appropriate for the Site.  Based on the 
completion of the Phase IV Remedial Implementation (RIP) (CRA, October 2005) 
activities this RAO Statement supports the achievement of a Class A-4 RAO.  The final 
Conceptual Site Model (CSM) for the Site (Section 2.0) and the other sections of this 
report also support the RAO.  
 
The Class A-4 RAO is contingent upon the Activity Use and Limitation (AUL) and 
associated Operations and Maintenance (O&M) Plan that have been implemented for 
the Site to maintain a level of No Significant Risk.  
 
 
1.1.1 RELATED RTNS 

There also are two additional RTNs associated with the Property that GM has 
previously and is currently conducting environmental investigations and remediation 
under, as follows: 
 
Site Description Current Status 
 
3-3940 Former Settling Lagoon Tier II Classification Extension September 2004 
3-4356 Beaverdam Brook Tier II Classification Extension September 2006 
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In April 2006, GM entered into Administrative Consent Orders with Penalty (ACOPs) 
with MADEP, which governs the completion of comprehensive response actions for 
these two sites. 
 
GM currently owns the property where the majority of the Site  is located and a portion 
of the Site, approximately 0.2 acres, extends into adjacent ADESA Auction’s Inc. 
(ADESA) property.  There were four historic RTNs on other areas of ADESA's property 
for which GM or ADESA previously completed comprehensive response actions.  
 
RTN: 3-0317 is associated with the ADESA property adjacent to the Site.  During 
excavation activities conducted to provide increased stormwater management capacity 
for the North Pond, waste material/impacted soil was encountered on the southeast 
bank.  Approximately 1,000 CY of waste/soil was excavated, removed and managed by 
ADESA under a Release Abatement Measure (RAM) approved by MADEP.  The RAM 
was completed in April 2006.  
 
 
1.1.2 PREVIOUS SUBMITTALS 

The following are a list of recent submittals and agency approvals/permits completed as 
part of comprehensive response actions for the Site: 
 
August 03, 2004 Tier II Reclassification Extension  
August 03, 2004 Phase II Comprehensive Site Assessment (CSA) Notice of 

Intent Wetlands and Waterways 
August 31, 2004 Phase II CSA Notice of Intent Supplement Report  
September 27, 2004 Phase II CSA Scope of Work  
October 1, 2004 FCC/MADEP Phase II Order of Conditions (DEP 

158-1033)   
March 28, 2005 Phase II CSA Scope of Work Addendum No. 1 
April 06, 2005 Interim Phase II CSA Report (Wetland Delineation Report) 

and Phase II CSA Scope of Work Plan Addendum No. 2  
July 05, 2005 Phase IV CRA Notice of Intent Wetlands and Waterways 
July 29, 2005 Interim Phase II CSA Report/Tier 1C Permit Application 
July 2005 Phase IV CRA Notice of Intent Supplement – Additional 

Information for Remedial Design 
August 10, 2005 FCC/MADEP Phase IV Order of Conditions 

(DEP 158-1061) 
August 29, 2005 Final Phase II CSA Report 
September 23, 2005 MADEP notification of Permit approval 
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September 2005 Phase III RAP 
October 2005 Phase IV RIP 
November 28, 2006 Request for Certificate of Compliance August 2005 Phase II 

Order of Conditions (DEP 158-1033) 
January 16, 2007 Notice of Activity and Use Limitations Registrations 
 
On August 23, 2005, MADEP issued an Amended Notice of Non-Compliance requiring 
that a RAO Statement be submitted for the Site by January 1, 2006.  In a letter dated 
September 23, 2005, MADEP indicated presumptive approval of the Tier IC Permit and 
provided a completion deadline for the comprehensive remedial actions of 
September 27, 2007. 
 
On May 4, 2006, MADEP and GM entered into an ACOP (ACOP-NE-05-3A004) for the 
completion of MCP comprehensive response actions for the Site.  The submittal of this 
As-Built Construction Report and RAO Statement, including the AUL and other 
documentation provided herein provides full compliance with Section VII (Disposition 
and Order) of the ACOP.  No further actions are required with respect to the ACOP.  
The portion of the Site property owned by GM as been transferred to ADESA.  ADESA 
has the responsibility of maintaining the AUL and associated O&M Plan for the Site. 
 
The Comprehensive Response Actions for the Site have been conducted in accordance 
with the Public involvement requirements specified in CMR 40.1400 as provided in 
Section 1.4 of the Interim Phase II CSA Report (CRA, July 2005) and the Phase III RAP 
(CRA, September 2005). Certain public notices are required by the MCP for the 
implementation of comprehensive response actions and these have been followed for all 
submittals to date.  The previous notices provided to local officials [(Chief Municipal 
Officer (CMO) and the Board of Health (BOH)], the public by notices published in the 
Metro West Daily News, and the Environmental monitor are described and copies of the 
notices are provided in previous Phase I/II and III submittals.  Certain public notices 
also were required for the Phase IV RIP activities and the AUL activities.  
 
 
1.2  SITE DESCRIPTION 

The Former GM Assembly plant operated from the 1940s to 1994 when GM sold the 
approximately 90-acre Property to ADESA.  As part of the sale, GM retained ownership 
of the Site and approximately 30 acres of wetland located to the south of the Site, as well 
as the responsibility for addressing certain environmental issues.  An approximately 
0.2 acre portion of the Site extends into adjacent ADESA property (Property).  Prior to 
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and after the sale, GM conducted environmental investigation and remediation activities 
at the Site and other areas of the Property. 
 
The Property borders the Site to the north and east, and Beaverdam Brook runs along a 
Riverfront and buffer zone area on the west side of the Site (east side of the Brook).  The 
Consolidated Rail Corporation (Conrail), owned by CSX Corporation and Norfolk 
Southern Corporation, owns the properties to the west of Beaverdam Brook. 
 
 
1.2.2 PHYSICAL SETTING 

The Property can be accessed by Western Avenue located on the east border through the 
entrance of the east parking lot.  There is security with guard patrols present on the 
Property 24 hours a day, seven days a week.  A 6-foot (ft) high chain link perimeter 
fence topped with three strands of barbed wire restricts access to the Site. 
 
Former railroad tracks and track base materials substantially surround the Site on the 
west, north, and south boundaries and provide both physical and hydraulic barriers to 
the potential migration of waste.  Approximately 32,000 square feet of the Site is located 
within the 100 to 200 ft Riverfront Area located along the east bank of Beaverdam Brook.  
 
There are no protected open spaces or Areas of Critical Environmental Concern (ACEC) 
in the area of the Site.  There are no special-concern species or protected habitats within 
a one-mile radius of the Site.   
 
There are a number of wetlands in the area of the Site as presented in the Interim 
Phase II CSA Report (CRA, April 2005) and as amended in the Notice of Intent (NOI) 
(CRA, July 2005) and the Final Phase II CSA Report (CRA, August 2005).  Wetland 
delineation activities are presented in the Wetland Delineation Report submitted as the 
first Interim Phase II CSA Report (CRA, April 2005).  There is an approximately 30-acre 
wetland (Wetland "A") located adjacent to the south side of the Site.  As described in the 
Interim Phase II CSA (CRA, July 2005), the required comprehensive responses for 
Wetland "A" are being conducted as part of the response actions for RTN: 3-4356 
(Beaverdam Brook) since these features are hydraulically connected.  
 
Wetland areas "B" and "C" are located within the Former Landfill and total 
approximately 4,440 square feet (0.1 acres). Wetlands "B" and "C" have been replicated as 
part of ADESA's Wetland Replication project on a different portion of the Property.  
Additionally, Wetlands "D" and "E" located within the North Stormwater Pond (North 
Pond), a managed stormwater structure, were considered incidental and 
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non-jurisdictional wetlands.  Wetlands "B", "C", "D", and "E" were addressed as part of 
the Site comprehensive response actions.   
 
Stormwater runoff drains primarily by sheet flow to a historic stormwater retention 
pond (North Pond) located to the northeast of the Site and to a stormwater retention 
pond (South Pond) located to the southeast of the Site.  The South Pond was permitted 
by ADESA to control stormwater drainage from a newly paved area located to the east 
of the Site. 
 
There is some sheet flow from the Site to the south, towards Wetland "A".  There are no 
known discharges to municipal sewers, wastewater treatment plants, or any other 
disposal or treatment facility. 
 
A 3 to 4-ft diameter storm sewer transects the central portion of the Site, generally from 
south to north, and hydraulically connects Wetland "A" to Beaverdam Brook.  It is 
believed that the stormwater sewer was installed to maintain the drainage connection 
from the wetland to the Brook that existed prior to landfilling and to prevent both on 
and off-Site flooding. 
 
 
1.2.3 ENVIRONMENTAL SETTING 

The surface topography in the area of the Former Landfill is relatively flat.  There was 
some larger vegetative growth in the central area of Former Landfill, in the vicinity of a 
storm sewer manhole.  Larger vegetation is also present along the western boundary of 
the Site and in Wetland "A". 
  
The subsurface conditions in perimeter areas of the Former Landfill generally consists of 
from 4 to 14 ft of granular fill comprised of fine to coarse sand with varying amounts of 
silt, gravel and clay.  The underlying waste materials vary in thickness from 0 ft to 
approximately 20 ft.  A peat layer approximately 2 ft thick underlies a portion of the 
waste materials, consistent with the historical presence of water in a low-lying area.  A 
medium dense sand and silt deposit underlies most of the waste material to a thickness 
ranging from approximately 15 to 25 ft below the peat layer.  Bedrock underlies the sand 
and silt deposit and consists of an undulating surface covered with varying thicknesses 
of glacial till.  Auger refusals were encountered at 3 ft (northwest end) and 13.5 ft 
(southwest end) below ground surface (bgs) during historical drilling activities.  Bedrock 
coring was not conducted during drilling; however, the refusals encountered during 
drilling are likely indicative of the top of bedrock.  Bedrock outcrops are present to the 
northwest of the Site. 
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Shallow groundwater was encountered at approximate depths ranging from 3.4 to 14 ft 
 bgs depending on location and seasonal fluctuations.  Shallow groundwater generally 
flows to the east on the west side, and to the west on the east side of the Former Landfill 
towards the stormwater sewer that bisects the Site.  Groundwater in the vicinity of the 
Site is not located in a Drinking Water used Source Area and the groundwater 
classification is GW-3. 
 
A component of groundwater also flows to the south to Wetland “A”.  The shallow 
groundwater flow velocity is approximately 0.4 ft/day. 
 
 
1.2.4 CURRENT AND FUTURE LAND USE 

There were no historical buildings and there are no current buildings at the Site. Land 
uses surrounding the Property are primarily industrial and commercial with some 
residential use.  The Site is currently paved and used by ADESA for temporary parking 
of vehicles to be auctioned.  The Site will continue to be used for industrial/commercial 
purposes in the foreseeable future.  The development and subsequent use of the Site for 
residential purposes is not currently planned for the foreseeable future.  The Site also is 
not in a Current or Potential Drinking Water Source Area and municipal water supply is 
available. 
 
 
1.3 NATURE AND EXTENT OF CONTAMINATION  

Two railroad spurs bound the south, west and north ends of the Site and were installed 
when the Former GM Assembly Plant was constructed in the 1940s.  Between 1947 and 
1970, waste material from the Former GM Assembly Plant was placed into a depression 
in the ground between two rail spurs ranging from approximately 12 ft deep at the 
eastern end to level with the ground surface at the western end.  Between 1947 and 1964, 
waste materials deposited in the Former Landfill were reported to be burned.  The use of 
the former landfill for waste disposal was discontinued in 1970.  In approximately 1990, 
the Former Landfill was capped with 3 to 5 ft of an unspecified low permeability soil. In 
1992, the Former Landfill was closed and covered with low permeability soil. 
 
Historical investigations reported ash fill (bluish silt-like material, glass, metal, and soil) 
and debris fill (wood, asphalt, concrete, and soil) as being generally encountered in the 
western and eastern parts of the Site, respectively.  Based on previous environmental 
investigations, the nature of the waste at the Site is ash fill, and debris fill over an 
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approximately 5.0 acre area to a depth of up to 20 ft.  Approximately 170,000 CY of soil, 
fill, and solid waste containing oil and/or hazardous material (OHM) are present in the 
Former Landfill, of which approximately one-half of the volume is below the 
groundwater table.  The nature of the waste materials were solid waste that was typical 
of wastes generated from automotive assembly manufacturing operations and related 
activities.  The types of waste materials included: ash fill; fractured glass; fractured brick; 
refractory brick; asphalt; fractured railroad ties; corroded, rusty, crushed 55-gallon 
drums; fractured concrete slab; fractured 5-gallon pails; wood; plastic bottles; plastic 
bags; various paint waste; railroad slag; metal wires and pipes; cloth; metal drum lids; 
rebar; car parts; ceramics; and newspaper.  The waste and debris encountered are at 
locations and of types consistent with knowledge of historic waste disposal activities.  
The waste and debris are readily apparent in the field, generally as dark brown, grey or 
black material in comparison to light to medium brown or light grey native soil and fill 
adjacent to the waste. 
 
Detailed horizontal and vertical delineation and characterization evaluations of OHM 
associated with the Site are provided in the Interim Phase II CSA (CRA, April 2005), 
Interim Phase II CSA (CRA, July 2005) and the Final Phase II CSA (CRA, August 2005) 
and are briefly summarized herein.   
 
Soil 
 
Chemical analysis indicated that soils below the existing 12-inch cover material (0-3 feet 
bgs) have concentrations of lead and benzo(a)pyrene at concentrations which exceed 
S3/GW 3 and/or S-2/GW-3 numerical standards and lead, aluminum, and iron exceed 
Upper Concentration Limits (UCLs).  In subsurface soils, chemical analysis indicated 
that antimony, arsenic, benzo(a)pyrene, chrysene, lead, total chromium, and zinc were 
present at concentrations above MCP S3/GW 3 and/or S-2/GW-3 numerical standards 
and lead exceeded the UCLs.  The Phase II CSA activities concluded that surface and 
subsurface soil within the horizontal and vertical extent of the Former Landfill is 
impacted with OHM.  There were detections of PAHs and petroleum hydrocarbons 
unrelated to the Site in soil samples collected to the south and west of the Site on 
ADESA owned property.  
 
Sediment 
 
Chemical analysis indicated that sediment samples from the stormwater sewer have 
polycyclic aromatic hydrocarbons (PAHs) (benzo(a)anthracene, benzo(a)pyrene, 
fluoranthene, fluorene, phenanthrene, and pyrene), arsenic, lead, and zinc at 
concentrations exceeding the (MCP) freshwater sediment screening benchmark values.  
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The Phase II CSA activities concluded that surface and subsurface soil within the 
horizontal and vertical extent of the Former Landfill is impacted with OHM.   
 
Groundwater 
 
Xylene was detected in one monitoring well in the one groundwater monitoring round 
conducted in 2004 at a concentration exceeding the GW-3 numerical standard.  In the 
2005 monitoring round, groundwater quality monitoring did not indicate any 
exceedances of GW-3 numerical standards.  No exceedances of UCLs were observed 
based on historic and 2004/2005 groundwater quality monitoring rounds. 
 
Surface Water 
 
Surface water/stormwater analyses indicated that concentrations of total and dissolved 
aluminum, total and dissolved copper, total and dissolved iron, lead, and zinc exceeded 
the Massachusetts Surface Water Standards for protection of aquatic life. 
 
The surface soil/sediment sample analyses for the samples collected in 2005 in the 
off-Site north stormwater retention pond (North Pond) indicated that metals and PAHs 
were present at concentrations exceeding S-2/GW-3 and S-3/GW-3 numerical 
standards. 
 
It is noted that much of the surficial and subsurface soil, sediment, groundwater and 
surface water analytical data had infrequent detections of pesticides and PCBs at low or 
estimated concentrations. 
 
There were detections of PAHs and petroleum hydrocarbons unrelated to the Site in soil 
samples collected to the south and west of the Site on ADESA owned property.  
 
 
1.4 RISK CHARACTERIZATION 

The Human Health Risk Assessment (HHRA) and the Ecological (ERA) were presented 
in the Final Phase II CSA Report (CRA, August 2005).  
 
 
1.4.1 HHRA 

A Method 3 HHRA was completed in accordance with MCP 310 CMR 40.0993 to 
characterize the risk of harm to health, safety and public welfare associated with 



 

 
  
 

012618 (33) B-9 CONESTOGA-ROVERS & ASSOCIATES 

potential exposures to OHM present in soil, groundwater, sediment, and surface water 
associated with the Site.  Zero to three feet was used for exposures associated with 
surface soil and zero to fifteen feet for exposures associated with excavation scenarios 
such as utility installation and repair and building construction.  Air was also 
considered a potentially impacted medium based on the soil and groundwater impacts, 
and the subsequent potential for vapor release into ambient air.   
 
The results of the HHRA determined that: 
 
• a condition of No Significant Risk (NSR) to human health was not achieved for the 

Site since: 

− there were no applicable or suitably analogous public health standards (GW-3) 
for comparisons of groundwater exposure point concentrations, 

− there were no applicable or suitably analogous health standards for comparisons 
of soil, surface water, or sediment exposure point concentrations (EPC), and 

− the cumulative receptor non-cancer risk was greater than the cumulative 
receptor non-cancer risk limit for the trespassers exposure to surface soils, 
sediment, and surface water, and the construction workers exposure to soils and 
groundwater during potential future construction activities; 

• a condition of NSR to Public Welfare does currently and for the foreseeable future 
exists at the Site; and 

• a condition of NSR of Harm to Safety does currently and for the foreseeable future 
exists at the Site.  

 
The reasonable maximum exposure (RME) cumulative hazard index (HI) of 1.1 for the 
trespasser resulted in a condition of Significant Risk for the Site and is due primarily to 
exposure to metals (i.e., antimony, arsenic, manganese, and nickel) in surface soil, 
sediment, and surface water at the Site.  
 
The RME cumulative HI of 2.7 for the future construction worker exposure also resulted 
in no condition of Significant Risk for the Site.  This cumulative HI of 2.7 is due 
primarily to exposure to metals (i.e., cadmium, lead, manganese, and zinc) in soil and 
secondarily from surface water, sediment, and groundwater. 
 
The other current and future receptors (industrial/commercial worker and utility 
worker) had cumulative non-cancer risk limits (HIs) below the cumulative HI of 1.0 and 
had cumulative cancer risk values below the excess lifetime cancer risk of 10-5 for 
exposure to impacted soil, sediment, surface water, and groundwater. 
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1.4.2 ERA 

An ERA or Stage I Environmental Screening was conducted to determine the extent to 
which Site-related releases of OHM pose an ecological risk to receptors in soil, sediment 
and groundwater/surface associated with the Site and adjacent areas potentially 
affected by OHM releases, migration, and exposure.  The ERA incorporated the results 
from the wetland delineation, habitat assessment, evidence of harm, and effects-based 
screening.  
 
The results of the ERA were presented in the Final Phase II CSA Report (CRA, August 
2005).  It was determined that: 
 
• habitat is extremely limited at the Site and of low environmental quality in the 

associated wetlands and North Pond; 

• extensive industrial, commercial, and urban development in the vicinity of the 
Property has resulted in severe habitat fragmentation; 

• wildlife corridors are limited to small birds and mammals common to urban 
environments; 

• no rare plants or animals are known to occur in the vicinity of the Site or Property; 

• there are no ACECs or Protected Open Spaces in the vicinity of the Site; and 

• a condition of NSR can be assumed to exist for the Site and the North Pond. 

 
It was also determined that a Stage II ERA is required for the sediment and surface 
water associated with Wetland "A" located to the south of the Site.  OHM present in 
media associated with Wetland "A" will be addressed as part of the comprehensive 
response action for the Beaverdam Brook Site (RTN: 3-4356).  However, OHM present in 
sediment and surface water in the storm sewer, which transects the Site and potential 
OHM migration/infiltration into the storm sewer from Site soil and groundwater, was 
addressed as part of the Site comprehensive response actions.  
 
The Phase III RAP (CRA, September 2005) evaluated remedial alternatives and selected 
an alternative that achieved a condition of No Significant Risk, including the potentially 
uncontrolled risk associated with migration/infiltration of OHM impacted media to the 
storm sewer and migration in the sewer.  
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1.5 REMEDIAL RESPONSE ACTION 

The RAO Statement has been prepared in support of the permanent solution/Class A-4 
RAO achieved for the Site.  The identification and detailed evaluation of RAO 
alternatives for the Site in the Phase III RAP (CRA, September 2005) selected the 
appropriate remedial action alternative as an engineered barrier and other remedial 
components.  The engineering design, construction plans and specifications, and 
AUL/O&M requirements for the preferred engineered barrier alternative were provided 
in the Phase IV RIP Report (CRA, October 2005). This As-Built Construction Report 
included herein, documents the completion of the remedial construction activities, tests 
and measurements, and provides the as-recorded or as-built engineering drawings of 
the remedial construction activities completed as part of the comprehensive response 
actions as well as the AUL. 
 
In accordance with 310 CMR 40.1066, there are no fees required to be submitted with 
this RAO Statement and fees will no longer be assessed for the Site since active O&M of 
the remedial action is not required.  
 
 
1.6 NOTICE OF AUL 

An AUL is required for the Site since OHM remains at the Site and the risk 
characterization was used to support the Class A-4 RAO.  Two Notices of AULs have 
been implemented for the Site as described in Section 9.0.  The RAO is based on 
restrictions and limitations of Site activities provided for by the Notices of AULs and 
associated O&M Plan that require maintaining the Permanent Solution to provide 
ongoing achievement of a level of NSR.  Copies of the AULs are provided as 
Appendix C.  
 
The area will be used for temporary parking of vehicles by ADESA. 
 
 
1.7 UNCONTROLLED SOURCES 

OHM impacted surface water and sediment present in the storm sewer transecting the 
Site were addressed by video inspection, pressure cleaning, double-epoxy lining of the 
sewer pipe, and abandonment/repair of catchbasins and manholes.  Potential future 
migration/infiltration of OHM impacted media within the Former Landfill into the 
sewer were also addressed by the sewer rehabilitation activities.  The details of the 
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sewer rehabilitation activities were provided in the Phase IV RIP Report (CRA, 
October 2005) and the construction activities documented in this report.  
 
 
1.8 NO SIGNIFICANT RISK 

The achievement of NSR has been demonstrated by the construction of the engineered 
barrier which prevents direct contact of receptors with OHM impacted waste, soil, and 
groundwater.  The removal of OHM impacted surface water and sediment from the 
storm sewer and rehabilitation to prevent migration/infiltration also demonstrates and 
supports the conclusion that NSR has been achieved.  The implementation of the AUL 
with its restrictions and allowable uses and the associated O&M Plan also support the 
ongoing achievement of NSR in support of the Class A-4 RAO.  
 
 
1.9 LSP OPINION 

The LSP's opinion in that the implementation of the comprehensive response action for 
the Site, including the Final Phase II CSA (CRA, August 2005), Phase III RAP (CRA, 
September 2005), Phase IV RIP (CRA, October 2005), engineered barrier, AUL and 
As-Built Construction Report meet the applicable requirements of a Class A-4 RAO.  The 
long-term maintenance and monitoring of the engineered barrier and other remedial 
components as provided for by the O&M Plan and the restriction of allowable uses 
required by the AUL will provide for ongoing achievement of No Significant Risk and 
maintaining the Class A-4 RAO.  The certification of completion of the MADEP/FCC 
October 2004 and October 2005 Orders of Condition for investigation and remediation 
activities, respectively also support the achievement of a Class A-4 RAO.  
 
 
1.10 ACHIEVEMENT OF UCLS 

The demonstration that the achievement of remedial actions to decrease the 
concentrations of COPCs in the soil below the UCLs, located at a depth greater than 15 ft 
from the ground surface or in the area beneath the engineered barrier, is not feasible as 
provided in the Phase III RAP (CRA, September 2005).  
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1.11 DATA USABILITY ASSESSMENT AND REPRESENTATIVENESS 

The Data Usability Assessment (DUA) has been prepared to consolidate the information 
that was generated and evaluated throughout the Site comprehensive response action 
process to support this RAO statement.  The DUA has been prepared based on the 
"Draft Interim Data Usability Guidance, May 8, 2006", and revisions.  The objective of 
the DUA is to support the comprehensive response action with the following RAO 
Statement requirements for a Class A-4 RAO: 
 
• delineation of disposal site boundaries; 

• elimination/control of OHM source(s); and 

• achievement of No Significant Risk. 

 
An Analytical Data Usability Assessment (ADUA), a Field Quality Control Data 
Usability Assessment (FQCDUA), an evaluation of the Data Quality Objectives (DQO) 
and a Representativeness Evaluation are included in the DUA and are provided below. 
 
 
1.11.1 ANALYTICAL DATA USABILITY ASSESSMENT 

The ADUA evaluates the scientific validity and defensibility and the precision, accuracy, 
and sensitivity of the data collected to support the Class A-4 RAO.  All of the analytical 
data was analyzed in accordance with the Quality Assurance Project Plan (QAPP) 
provided in the Phase II CSA Work Plan (CRA, September 2004).  The QAPP addressed 
the quality assurance/quality control (QA/QC) elements consistent with USEPA and 
MADEP guidance, and in particular the: 
 
• "The Compendium of Quality Assurance and Quality Control Requirements and 

Performances Standards for Selected Analytical Methods Used in Support Response 
Actions for MCP" (MADEP, BWSC, WSC-02-320); and 

• "EPA Requirements for Quality Assurance Project Plans for Environmental Data 
Operations" (USEPA, EPA QA/R-5, Interim Final, November 1999). 

 
The QAPP presented the organization, objectives, planned activities, and specific 
QA/QC procedures associated with the Phase II CSA activities for the Site.  Protocols for 
sample collection, sample handling and storage, chain-of-custody procedures, and 
laboratory and field analyses were detailed.  
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Independent data assessment and validation memorandums for the 2004 and 2005 Phase 
II investigation activities are provided in the Interim Phase II CSA Report (CRA, July 
2005).  The data assessment and validation evaluations assessed the uncertainty 
associated with the analytical quality control and the accuracy and precision of the 
analytical data.  
 
All of the Phase II CSA analytical data collected were CAM Compliant and therefore are 
considered to be data with "Presumptive Certainty" indicating that they are "data for which 
the precision, accuracy, and sensitivity have been adequately determined." 
 
With respect to historical (pre-Phase II CSA 2004/2005) analytical data, certain QA/QC 
information was available on which to independently access and validate the data.  
However, for the purposes of completeness with respect to Site characterization, the 
historical data were used since the data provided additional Site characterization 
information and were used, in part, for the development of the Phase II CSA Scope of 
Work.  These data also were consistent with the types and concentrations of OHM 
determined from Phase II CSA activities, and this also support their use.  
 
 
1.11.2 FIELD QUALITY CONTROL DATA USABILITY ASSESSMENT 

The FQCDUA evaluates the integrity of the data collection in the field and includes an 
assessment of the sampling procedures and sample manipulation in the field.  Sampling 
procedures were detailed in the Sampling and Analysis Plan (SAP) and QAPP as 
provided in the Phase II CSA Work Plan (CRA, September 2004) and the Remedial 
Construction Quality Assurance Plan as provided in Phase IV RIP Report (CRA, October 
2005).  These sampling and QA/QC plans included specifications on the field sampling 
procedures, field equipment standard operating procedures (SOPs) and calibration, and 
sample containers and preservation, holding times and sample preservation and field 
QC sample collection [equipment/trip blanks, field duplicates, field matrix 
spike/matrix spike duplicates (MS/MSD) sample collection].   
 
All of the field samples were collected in accordance with the Field Sampling and 
Analysis Plan (SAP) as provided in the Phase II CSA Work Plan (CRA, September 2004).  
The SAP outlined the protocols and standard operating procedures (SOP) during the 
following field activities: 
 
• test pit installation and sampling; 

• overburden monitoring well installations; 
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• monitoring well development; 

• single well response testing at selected  monitoring well locations; 

• groundwater sampling; 

• sewer survey and sampling, including manholes and catchbasins; and 

• surface water and sediment sampling. 

 
The field data were reviewed as collected and evaluated for compliance with the SAP 
and QAPP, as well as considered in the assessment of the analytical data collected.  
Based on these evaluations, the field data including the FQC data were determined to be 
representative, valid and usable for the purposes of the comprehensive response action. 
 
 
1.11.3 DATA QUALITY OBJECTIVES 

The Site DQOs were identified and the analytical methods used were selected in the 
Phase II CSA Work Plan (CRA, September 2004) to determine the extent of OHM and 
Exposure Point Concentrations.  All of the data collected during the comprehensive 
response actions for the Site were compared to the DQOs.  
 
A CRA chemist in accordance with CAM/USEPA SW 846 data validation guidelines 
completed independent analytical data assessment and validations.  The chemist 
prepared data assessment and validation memoranda to document the data assessment 
and validation procedures and protocols.  Data assessment and validation memoranda 
for the 2004 and 2005 investigation activities are provided in the Interim Phase II CSA 
Report (CRA, July 2005).  The data validation memorandum evaluated various aspects 
of the laboratory analysis and qualified the data if appropriate.  In general the reporting 
limits were sensitive enough to meet the DQOs.  
 
 
1.11.4 REPRESENTATIVENESS EVALUATION 

The objective of the representativeness evaluation is to determine whether the analytical 
data and other data and information, collected over the course of the comprehensive 
response actions, combined with the Site CSM accurately characterizes the Site and 
supports the Class A-4 RAO. 
 
A CSM for the Site is provided in Section 2.0 and describes the Site's physical and 
environmental setting, nature and extent of contamination, the fate and transport of 
COPCs within the Site system and the risk to human health, public welfare, safety and 
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the environment.  This As-Built Construction Report provides the details of the 
comprehensive response action, including the engineered barrier.  
 
Over the course of the comprehensive response action, the work plans for investigation 
activities were presented and technical evaluations conducted as provided in the 
following reports: 
 
• Phase II CSA Work Plan (CRA, September 2004); 

• Phase II CSA Work Plan Addendum Number 1 (CRA, March 2005); and 

• Phase II CSA Work Plan Addendum Number 2 (CRA, April 2005). 

 
The results of the investigation activities were presented in the following reports: 
 
• Interim Phase II CSA (CRA, April 2005); 

• Interim Phase II CSA Report and Tier 1C Permit Application (CRA, July 2005); and 

• Final Phase II CSA (CRA, August 2005). 

 
Investigation activities included borehole drilling, test pit installation, groundwater 
monitoring well installation and concurrent collection of sample media for field and 
chemical analysis.  
 
For soils and solid matrices, field parameters included visual observations, olfactory 
identification, and VOC screening using handheld monitoring equipment.  For aqueous 
samples (surface water and groundwater), at a minimum, the following parameters 
were measured with field testing equipment: pH, specific conductance, and 
temperature.  The low-flow purging techniques utilized for groundwater sampling, 
included additional field parameters including turbidity, dissolved oxygen, (DO), and 
oxidation/reduction potential (ORP).  Since the field screening data was collected 
concurrent to the collection of sample for chemical analyses, it was used as a 
compliment to the chemical laboratory analysis.  
 
The sample locations were selected to evaluate the extent of refuse and contamination at 
the Site and to determine the exposure point concentrations to support Method 3 risk 
assessment.  As shown on the cross-sections (Figures 2.1 through 2.4) and data 
evaluation the horizontal and vertical extent of the historical waste materials were 
adequately determined.  Additionally, the groundwater, surface water, and sediment 
information and data were evaluated and determined to be essentially as expected for 
the Site conditions based on the knowledge of current and historic Site conditions and 
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the waste and soil information and data.  The waste characterization information and 
data collected during the comprehensive response actions for vegetative waste, railroad 
ties, non-hazardous wastewater, and investigation-derived waste also were evaluated 
and were consistent with expected Site conditions and support the determination of data 
representativeness. 
 
Since the data evaluation included the use of historical data as well as recently collected 
data from multiple sampling rounds, it is determined that the Phase II Site 
characterization was adequate and representative of the Site conditions and extent of 
OHM with respect to potential temporal changes, migration and seasonal variability.  
 
Critical samples include the samples collected from the Site where the chemical 
concentrations exceeded the UCLs as described in the CSM (Section 2.0).  To justify the 
Class A-4 RAO, the sample where the concentration exceeded the UCL from a sample 
collected greater than 15 ft bgs is considered a critical sample.  Field verification of the 
extent of waste/OHM also was critical in the evaluation of alternative and 
selection/implementation of the remedy.  
 
The Phase II CSA Work Plan (CRA, September 2004) identified and addressed data gaps 
within the historical investigations.  The data collected as part of the 2004 and 2005 
Phase II CSA were evaluated and determined to adequately address the data gaps.   
 
There was minimal uncertainty associated with the samples collected as part of 
comprehensive response action activities, as presented in the Phase II CSA reports.  The 
historical data also were consistent with more recent Phase II CSA data. 
 
The results of this representativeness assessment conclude that the data collected 
throughout the comprehensive response action were representative of the Site 
conditions and supports the Class A-4 RAO. 
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APPENDIX C 
 

NOTICES OF ACTIVITY AND USE LIMITATIONS 
 

C-1: GM REGISTERED AUL AND BWSC FORMS 113 AND 113A 
C-2: ADESA REGISTERED AUL AND BWSC FORMS 113 AND 113A 

C-3: REGISTERED PLAN AND RECIEPT OF PAYMENT 
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APPENDIX D 
 

OPERATION, MAINTENANCE, AND MONITORING PLAN 
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APPENDIX E 
 

FRAMINGHAM CONSERVATION COMMISSION PHASE IV AUGUST 2005 ORDER 
OF CONDITIONS DOCUMENTATION 

 
E-1: CRA FINAL INSPECTIONS MEMORANDUM (JANUARY 26, 2007) 

E-2: CRA REQUEST FOR CERTIFICATE OF COMPLIANCE (NOVEMBER 28, 2006) 
E-3: FCC MEMORADUM (DECEMBER 6, 2006) 
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APPENDIX F 
 

AS-RECORDED DRAWINGS 
 

DRAWING 1 PRE-CONSTRUCTION CONDITIONS 

DRAWING 2 SITE WORKS 

DRAWING 3 SPOILS PLACEMENT 

DRAWING 4 GRADING 

DRAWING 5 CAP SECTIONS 

DRAWING 6 CAP DETAILS 

DRAWING 7 STORMWATER AND FENCE DETAILS 

DRAWING 8 NORTH POND GRADING 

DRAWING 9 NORTH AND SOUTH POND DETAILS 
DRAWING 10 STORMWATER ALIGNMENT 
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APPENDIX G 
 

REMEDIATION CONSTRUCTION SCHEDULES 
 

G-1: PROPOSED (2005) 
G-2: ACTUAL (2006)
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APPENDIX H 
 

OFF-SITE DISPOSAL DOCUMENTATION (BOLS) 
 

H-1: FEBRUARY 28, 2006 
H-2: MARCH 13, 2006 

H-3: JUNE 8, 2006 
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APPENDIX I 
 

CRA SUPERINTENDENT DAILY LOGS 
 

I-1: OCTOBER 3, 2005 TO DECEMBER 23, 2005 
I-2: APRIL 4, 2006 TO JUNE 1, 2006 
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APPENDIX J 
 

SOIL LAYERS GEOTECHNICAL LABORATORY REPORTS 
 

J-1: GZA QC REPORTS 
J-2: UMASS TOPSOIL QC REPORT 

J-3: CRA QA REPORTS 
J-4: GZA QA REPORTS (SPRING 2006 TEST PIT LOCATIONS) 
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APPENDIX K 
 

SOIL LAYERS GEOTECHNICAL FIELD REPORTS 
 

K-1: TABLE K-1 – 2005/2006 QC COMPACTION TESTS SUMMARY 
K-2: FIGURES 1-21 (GZA FIELD REPORTS) 

K-2: GZA QC REPORTS 
K-3: ATC QA REPORTS 
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APPENDIX L 
 

SOIL LAYERS ANALYTICAL CHEMISTRY REPORTS 
AND COMPLIANCE ASSESSMENTS 

 
L-1: WST QC REPORTS 

L-2: ACCUTEST QA REPORTS 
L-3: CRA COMPLIANCE ASSESSMENTS 
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APPENDIX M 
 

AGGREGATE INDUSTRIES ASPHALT JOB MIX FORMULAS 
 

M-1: BINDER COURSE (2005) 
M-2: LEVELING AND TOP COURSES (2006) 
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APPENDIX N 
 

ASPHALT LAYERS GEOTECHNICAL AND FIELD LABORATORY REPORTS 
 

N-1: DATA SUMMARY TABLES 
TABLE N-1-1: BINDER COURSE COMPACTION AND MARSHALL PROPERTIES RESULTS 
TABLE N-1-2: BINDER COURSE ASPHALT CONTENT AND GRADATION TEST RESULTS 

TABLE N-1-3: LEVELING COURSE COMPACTION AND MARSHALL PROPERTIES 
RESULTS 

TABLE N-1-4: LEVELING COURSE ASPHALT CONTENT AND GRADATION TEST RESULTS 
TABLE N-1-5: TOP COURSE COMPACTION AND MARSHALL PROPERTIES RESULTS 
TABLE N-1-6: TOP COURSE ASPHALT CONTENT AND GRADATION TEST RESULTS 

TABLE N-1-7: ASPHALT STRUCTURAL EVALUATION 
N-2: BRIGGS QC REPORTS 

N-2: ATC QA REPORTS 
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APPENDIX O 
 

SEVENSON/AGGREGATE INDUSTRIES ASPHALT WARRANTY 



 

 
CRA 012618 (33) 

APPENDIX P 
 

CRA ASPHALT REPAIR MEMORANDUM (APRIL 25, 2006) 
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APPENDIX Q 
 

INSITUFORM STORM SEWER LINING FAILURE REPORT (MARCH 7, 2006) 
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