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EXECUTIVE SUMMARY 

This Release Abatement Measure (RAM) Completion Report addresses the excavation of 

soils potentially impacted by asbestos fibers in soil and asbestos containing material to allow 

for installation of underground utilities at the W.R. Grace & Co.-CONN (W.R. Grace) property 

in Cambridge, MA.  

Kleinfelder ▪ S E A provided engineering design and construction support to the City of 

Cambridge, Massachusetts for the CAM 400 Sewer Improvements Project in Cambridge, 

Massachusetts. The CAM 400 project is being constructed to reduce the potential for sewer 

backup during periods of heavy rain and discharge of combined sewer overflows (CSO) to 

the Alewife Brook. The project area includes locations associated with the separation of 

storm and sewer lines in an area bounded to the south by Whittemore Avenue, to the west 

and north by Alewife Brook Parkway and Massachusetts Avenue, and to the east by 

Magoun Street. The General Contractor for the construction of CAM 400 is P. Gioioso & Sons, 

Inc. (PGS). 

As part of the CAM 400 improvements, excavation was required within the limits of an 

easement held by the City of Cambridge on the property of W.R. Grace. 

Under Release Tracking Number (RTN) 3-0277, W. R. Grace completed investigations and 

remedial actions to address a release of VOC’s and oil and asbestos fibers in soil. A Class A-3 

Response Action Outcome (RAO) for RTN 3-0277 was filed by W. R. Grace on March 13, 2006. 

As part of the RAO, an Activity and Use Limitation (AUL) restricting use and activities on the 

property was recorded by W. R. Grace (attached as Appendix A).  

While the purpose of the utility installation is not to remediate or address Site risks, excavation 

of soils subject to the AUL is considered to be generating remediation waste. Pursuant to 310 

CMR 40.1067, remedial actions conducted after submittal of a Class A-3 RAO must be 

conducted under a Release Abatement Measure (RAM) Plan. 

Work on the W. R. Grace property included installation of a new manhole structure, 40 linear 

feet (lf) of drain line, and a new pipe below an existing utility vault. This work was begun on 

March 15, 2011 and completed on March 31, 2011. All work was conducted within full 

negative air containment in accordance with the requirements of the City of Cambridge 

Asbestos Protection Ordinance (APO), Chapter 8.61; asbestos fibers were not detected 

during perimeter air monitoring. A total of 66.3 tons of remediation waste was generated 

during utility installation. Soils were disposed of as a Special Waste at the Waste 

Management Turnkey Landfill in Rochester, NH. At the conclusion of invasive work the 

containment was removed and the surfaces restored.  

Bureau of Waste Site Cleanup (BWSC) Transmittal Form BWSC-106 (Release Abatement 

Measure (RAM) Transmittal) was submitted electronically utilizing eDEP concurrent with this 

RAM Completion Report. Figure 1, Site Locus, indicates the project location. Figure 2, Site 

Sketch, indicates the general limits of the RAM activities in Sites # 1 and # 2 on the W. R. 

Grace property. 
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1. RESPONSIBLE PARTY INFORMATION 

This RAM was implemented by the City of Cambridge, Department of Public Works.  

Contact:  Mr. Owen O’Riordan 

  Assistant Commissioner for Engineering and City Engineer 

Address: Department of Public Works 

  147 Hampshire Street 

  Cambridge, MA  02139 

Tel.:  617-349-4800 

2. UTILITY PROJECT DESCRIPTION 

The CAM 400 project includes the separation of existing storm drain and sanitary sewer 

systems; the rehabilitation of existing drain and sewer pipe; the installation of new storm drain 

pipe and structures; the installation of new sanitary sewer pipe and structures; the relocation 

of existing water mains; and, surface improvements including curb, sidewalk and roadway 

construction / restoration.  

Within the limits of the W. R. Grace property, work was conducted in two areas, designated 

as W.R. Grace & Co. - Conn Sites #1 and #2, as shown on Figure 2. At W.R. Grace & Co. – 

Conn Site # 1, the work included cured–in-place pipe (CIPP) lining of an existing 18 inch x 26 

inch drain pipe for a distance of approximately 150 linear feet. The CIPP work did not require 

excavation to complete. Within Site 1 there is also a common manhole removal, which 

included excavation to install a new drain manhole, 40 linear feet of 24-inch diameter PVC 

drain pipe, and a 12-inch diameter drain connection to existing Grace lines.  

At W.R. Grace & Co. - Conn Site # 2, work was conducted within an existing combined 

sewer/drain concrete vault. In order to complete sewer/drain separation, modifications 

conducted inside the vault. The concrete bottom of the vault was saw-cut to create a 2.5’ 

long by 2’ wide trench. This was hand dug to approximately 20-inches deep to allow for 

installation of a short section of new piping. The trench was filled with concrete after pipe 

installation. See Figure 3. 

3. NATURE AND EXTENT OF CONTAMINATION 

An area of 24 acres, consisting of 18 individual land parcels owned by W. R. Grace, is  

subject to an AUL recorded under RTN 3-0277. According to the AUL Opinion prepared by 

Haley & Aldrich (H&A) under contract to W. R. Grace, the Disposal Site was listed by 

Massachusetts Department of Environmental Protection (MassDEP) following the detection of 

volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), petroleum, 

and metals during subsurface investigations conducted in 1984 and 1985. Asbestos was 

added to the list of contaminants of concern in 1998 following completion of additional 

investigations. A total of 905 soil and split soil samples were collected by W. R. Grace to 

evaluate the extent of asbestos fibers in soil; 882 of these samples were submitted for 

laboratory analysis using polarized light microscopy (PLM) and/or transmission electron 

microscopy (TEM). According to H&A reports, the highest levels and most consistent 

detections of asbestos fibers in soil were located in areas where buildings had been located. 
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While the presence of asbestos fibers in soil or asbestos containing material has not been 

confirmed in the RAM area, the presence of such was assumed, and excavation and health 

and safety procedures were conducted in a manner consistent with the requirements of the 

AUL and protective of public health. 

Detailed information on the nature and extent of contamination is contained with Appendix 

A, Activity and Use Limitation, RTN 3-0277. 

4. RELEVANT REGULATIONS 

The recording of the AUL and presumed presence of asbestos fibers in soil required that 

excavation and utility installations be conducted in accordance with the requirements of 

the Massachusetts Contingency Plan (MCP), 310 CMR 40.0000, the Public Involvement Plan 

for RTN 3-0277, and the Cambridge Asbestos Protection Ordinance (APO), Chapter 8.61. 

The AUL requires preparation of a Soil Management Plan by a Licensed Site Professional 

(LSP), and a Health & Safety Plan by an LSP and a Certified Industrial Hygienist (CIH) when 

work is to be conducted that is likely to disturb soil below the Protective Cover. In certain 

instances, i.e., when work other than allowed by the AUL are planned, a Airborne Asbestos, 

Dust, and Odor Management Plan is also required. Work conducted under this RAM Plan is 

allowed in the AUL in Section 1(vi): limited short term utility work. The Asbestos Soil 

Management Plan and the Hazardous Materials Health & Safety Plan prepared for this work 

included the activities that would have been included in a separate Airborne Asbestos, Dust, 

and Odor Management Plan, had it been required. 

4.1. MCP PUBLIC INVOLVEMENT PLAN 

RTN 3-0277 was also a Public Involvement Plan (PIP) Site, and a final PIP was submitted to 

MassDEP in July 2006. While PIP requirements typically cease following the submittal of a 

Response Action Outcome (RAO) Statement, the AUL for RTN 3-0277 mandates that the PIP 

requirements remain in force in the event that certain activities, which includes the activities 

outlined in this RAM, occur. Specifically, the PIP requires preparation and public comment on 

a RAM Plan, an Asbestos Soil Management Plan (ASMP) and a Hazardous Materials Health & 

Safety Plan (HMH&SP). The ASMP and HMH&SP were prepared by the Contractor; a 30-day 

public comment period on these documents was held and all comments were reviewed 

and considered prior to finalization of the HMH&SP and ASMP that were followed during RAM 

implementation.  

4.2. CAMBRIDGE ASBESTOS PROTECTION ORDINANCE 

The Cambridge Asbestos Protection Ordinance (APO), Chapter 8.61, also applied to 

activities conducted under this RAM Plan. Any property found by the Cambridge 

Commissioner of Public Health to contain asbestos-contaminated soil or documented to the 

Commissioner’s satisfaction to have been the site of past on-site handling, disposal, 

manufacturing or processing of asbestos are subject to the provisions of the Ordinance. 

The Ordinance addresses soil intrusive activities that have the potential to release particulate 

matter into ambient air, and regulates excavation, grading, tilling or any other such activity 

that may cause the release of fugitive dust. Implemented under the direction of the 
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Commissioner of Public Health, it requires particulate dust mitigation and assurance 

measures.  

Of specific relevance to the implementation of the RAM was the APO requirement in 

8.61.040.c(c) that mitigation measures (a) (iv) and/or (a) (v) must be implemented if “the 

proposed soil disturbance is in close proximity to residential areas or children’s play areas, i.e. 

within 500 feet.” 8.61.040.a.(iv) requires “covering the site with a layer of clean fill, which must 

be of sufficient depth such that the proposed disturbance of the soil would occur in and 

affect only that clean fill layer; 8.61.040.a.(v) requires “erecting a permanent or temporary 

structure maintained at partial vacuum sufficient to contain all fugitive dust, with off gas from 

the evacuation system treated with HEPA filtration.” 

The APO also requires that a Draft Asbestos Soil Management Plan be prepared and 

submitted to the City for review by the Commissioner. Following the Commissioner’s review, a 

Draft Decision on the ASMP is issued and a 20-day public comment period on the decision 

document and the Draft ASMP is held.  

This comment period was held concurrent with the PIP comment period; all comments were 

reviewed and considered prior to finalization of the attached ASMP.  

5. OBJECTIVES 

The objectives of the RAM were to:  

 Manage the excavation of soils presumed to be impacted by asbestos fibers and, 

potentially, by other OHM in a manner that is protective of public health and the 

environment. This RAM Plan allows for management of up to 250 cy of soils; 

 Re-use excavated soil to the extent feasible and practical based on geotechnical 

considerations; and  

 Manage surplus soils in accordance with MassDEP and other applicable regulations 

and policy.  

6. RAM PLAN 

The Release Abatement Measure (RAM) Plan was prepared in accordance with 310 CMR 

40.0440 to serve as written notification to MassDEP that the City of Cambridge, 

Massachusetts Department of Public Works (DPW) intended to implement a RAM.  

Work at the site was performed in accordance with applicable federal, state, and local 

regulations, including, but not limited to the Massachusetts Contingency Plan (MCP), local 

ordinances (including the APO), and OSHA regulations (including, but not limited to, 29 CFR 

1910.1000, 29 CFR 1926, and CFR 1910.120), and other applicable state and federal 

regulations regarding health and safety. 

A detailed Asbestos Soil Management Plan was prepared for the Contractor by 

Environmental Management Partners (EMP) and Covino Environmental Associates, Inc. The 

ASMP was prepared by Scott D. Herzog, Certified Industrial Hygienist (CIH), Covino 

Associates, and by Timothy A. Toomey, LSP, Subsurface Remediation Technologies (SRT), 

Rowley, MA, under contract to EMP, and reviewed for consistency with the MCP and the 
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AUL requirements by LSPs for the City of Cambridge (Richard K. Quateman, LSP, CHMM – 

Kleinfelder ▪ S E A) and for W. R. Grace (John Kastrinos, LSP, P.G. – Haley & Aldrich). The ASMP 

is attached to this RAM Plan as Appendix B. 

A detailed Hazardous Materials Health and Safety Plan (HMH&SP) was prepared for the 

Contractor by Environmental Management Partners and Covino Environmental Associates, 

Inc. The HMH&SP was prepared by Scott D. Herzog, CIH, and Timothy Toomey, LSP, under 

contract to EMP, and reviewed for consistency with the MCP and the AUL requirements by 

the LSPs for the City of Cambridge and for W. R. Grace as named above.  

6.1. SOIL MANAGEMENT  

In accordance with 8.61.040.a.(v) of the APO, excavation for the installation of utility 

upgrades was conducted under negative air enclosures. 

Site 1 

Site 1 included the installation of 40 linear feet of new piping and a new manhole structure. 

An excavator and critical construction materials were staged in the exclusion zone on the 

easement prior to the commencement of work and an enclosure was constructed around 

them. The airtight enclosure was constructed in a way that covered the entire perimeter of 

the excavation. The enclosure was constructed of heavy-duty plastic sheeting supported by 

rigid scaffolding or other framing. The enclosure was designed to be weather-resistant and 

will use one or more layers of flame and smoke resistant sheeting. The dimensions of the 

enclosure were approximately 30 feet in width, 20 feet in height and 50 feet in length. The 

enclosure was designed with two entrances to permit entry of personnel and equipment. 

Negative air pressure was maintained utilizing air filtration devices fitted with high efficiency 

particulate air (HEPA) filters. See the attaches Asbestos Soil Management Plan and HMH&SP 

for greater detail on the enclosure operations. 

Excavated soils were temporarily placed at the edge of the excavation (within the 

enclosure) during excavation. The RAM indicated that if soils were staged on unpaved areas 

the underlying area would be excavated to a depth of six inches (6”) following removal of 

the stockpiled soils to ensure that underlying soils are not impacted by residue asbestos fibers 

that could potentially be present in subsurface soils. All soils were staged on paved areas, 

eliminating the need for additional excavation.  

Soils observed within the excavation of Site appeared to be a clean sorted sand backfill. No 

visual evidence of asbestos materials or other anthropogenic materials was observed. 

Surplus were placed in lined roll-off containers that were brought into the enclosure for 

loading. Liners were draped over the side of the containers prior to loading to minimize the 

potential for soils to fall onto the outside of the container during loading. The containers were 

sealed and decontaminated prior to being removed from the enclosure. 

Following backfill with existing materials to within six inches of the bottom of the previously 

existing grade the excavation was backfilled with six-inches (6”) of imported clean bank run 

gravel. The use of this material was approved by W. R. Grace and the LSP-of-Record. 
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Site 2 

Site 2 required installation of a new pipe and connections below the concrete bottom of an 

existing utility vault. Prior to the start of work an enclosure was constructed over the utility 

vault. Negative air pressure was maintained utilizing HEPA air filtration units. The bottom of the 

vault was cut with a hand held cut-off saw and the trench necessary for installation of the 

pipe was hand dug. Soils encountered below the vault was stone placed as a base. 

Following pipe installation the vault bottom was resealed with concrete.  

A minimal volume of soil was generated during the trench digging; approximately two 5-

gallon plastic buckets. The bucket(s) were sealed and decontaminated prior to removal 

from the containment. The buckets were brought into the Area 1 containment and the soils 

placed into the Area 1 soil stockpile for disposal as asbestos waste. 

See the attached Asbestos Soil Management Plan and Health and Safety Plan for details on 

the enclosure operations. 

6.2. GROUNDWATER MANAGEMENT 

Groundwater was not encountered during utility installations.  

6.3. SITE RESTORATION 

Following backfilling of Site 1 to within six-inches (6”) of the ground surface, a geo-textile filter 

fabric was placed on the fill surface. This was in-turn covered with six-inches (6”) of bank-run 

gravel to restore the property to grade. This work was conducted within the containment 

and under negative pressure. Following placement of the gravel, the containment was 

removed to allow for final site restoration.  

Paving was conducted in areas paved prior to the start of RAM implementation. Loam 

followed by grass was placed in areas unpaved prior to the start of RAM implementation. 

Because paving and/or landscaping was anticipated to require partial removal of the six-

inch gravel layer to place sub-base or loam, use of a geotextile filter fabric ensured that 

underlying soils were not exposed. 

7. HEALTH & SAFETY 

A detailed Hazardous Materials Health & Safety Plan was prepared for the Contractor by 

Environmental Management Partners and Covino Environmental Associates, Inc. As noted 

above, the HMH&SP was prepared by Scott D. Herzog, CIH, and Timothy Toomey,  and 

reviewed for consistency with the MCP and the AUL requirements by LSPs for the City of 

Cambridge and for W. R. Grace. The HMH&SP documented methods to protect workers and 

the public during construction activities on the W. R. Grace property. As part of this work, air 

monitoring within the enclosures and surrounding the enclosures was conducted.  

The HMH&SP indicates the following general precautions were to be taken during utility 

installation: 

 Construction of a 30 x 50 foot enclosure prior to soil excavation in Site 1 and an 

appropriately sized enclosure in Site 2; 

 Venting of enclosures with HEPA filter controls; 
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 Dust control and air monitoring within the enclosures; 

 Odor control; 

 Dust control and perimeter air monitoring; 

 Contingency plans for work stoppage based on review of air monitoring data; 

 Misting/Adequately wetting of site soils; 

 Placement of excess soil into lined and covered roll-off containers prior to removal 

from the structure(s); 

 Removal of covered roll-off containers within 48 hours of date of generation; and 

 Backfilling trench with site soil and placement of six inches of imported clean fill and 

asphalt pavement for final cover in Site 1 and backfilling of the trench with concrete 

in Site 2. 

When excavation within the enclosure was conducted workers wore Level C personal 

protective equipment (PPE) including half face respirators.  

7.1. ENCLOSURE VENTING 

Each enclosure was maintained under a pressure differential and vented using air filtration 

devices fitted with HEPA filters. The venting system was designed to exchange sufficient air to 

allow normal working conditions with respect to emissions from construction equipment 

within the enclosure. A manometer was installed at each entrance to the enclosure to insure 

the pressure differential between the inside of the enclosure and the outside is maintained.  

7.2. DUST CONTROL 

Water was used inside the enclosure to control the potential for airborne dust. Soil was 

adequately wetted to control dust generation during excavation and before being either 

backfilled into the excavation(s) or loaded into lined roll-off containers. All containers were 

sealed, covered, and decontaminated prior to being removed from the enclosure. 

At the conclusion of each working day any stockpiled soil and any open trench was securely 

covered with polyethylene sheeting to minimize the potential for off-hours disturbance of 

soils. 

7.3. AIR MONITORING 

When soil intrusive activities were underway in the enclosure Dust monitoring was performed 

hourly using a TSI Dust-Trak respirable particulate monitor or equivalent. Measurements were 

also collected upwind, downwind and crosswind of the enclosure.  

Continuous asbestos monitoring was performed in and around the perimeter of the 

enclosure including samples on the upwind, downwind and side-wind sides within 50 feet of 

the enclosure. Samples were collected in accordance with NIOSH Method 7400 using 0.8 

micron MCE filters. No exceedances of air quality standards were detected during RAM 

implementation. 

The results of the air monitoring program are attached as Appendix d. 
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8. REMEDIATION WASTE MANAGEMENT 

A total of 66.3 tons of soil were transported to the Waste Management landfill in Rochester, 

NH for disposal as asbestos waste. Soil were tracked using a Waste Shipment Record. Copies 

of the Waste Shipment Records are attached as Appendix E. 

9. PERMITS 

In accordance with the requirements of the Cambridge Asbestos Protection Ordinance, the 

Asbestos Soil Management Plan has been reviewed and approved by the Commissioner of 

Health, City of Cambridge, MA prior to RAM implementation.  

An Asbestos Notification Form (ANF-001) was submitted to MassDEP by the Contractor for 

excavation of soils presumed to be impacted by asbestos. Attached as Appendix G. 

No other approvals or permits were required to conduct the work. 

10. CONCLUSIONS 

A RAM Plan was conducted on the property of W.R. Grace & Co.-CONN to allow for 

installation of public utilities required for separation of storm and sewer flow into the City of 

Cambridge system. In accordance with the Cambridge Asbestos Protection Ordinance, 

excavation was conducted in full negative air containment and air monitoring was 

conducted throughout the construction period. No visual evidence of asbestos containing 

materials were observed in subsurface soils. A total of 66.3 tons of soil were disposed of as 

asbestos waste at the Waste Management Turnkey Landfill in Rochester, NH. Following 

excavation and utility installations the surfaces were restored in accordance with the AUL 

recorded for this property.
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Asbestos Notification Form 
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