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1.0 INTRODUCTION 

1.1 Background 

On behalf of Raytheon Company (Raytheon), Environmental Resources 
Management (ERM) has prepared this Notice of Intent (NOI) to conduct 
additional assessment activities related to the northern portion of the 
approximately 83-acre property located at the former Raytheon Facility, x 
430 Boston Post Road in Wayland, Massachusetts (defined as the “Site”, 
Figure 1).  These activities will be conducted as Preliminary Response 
Actions pursuant to the Massachusetts Contingency Plan (MCP; 310 CMR 
40.0000).  

As part of ongoing comprehensive response actions at the Site (RTN #3-
13302 and Tier IB Permit No. 133939), a series of groundwater 
characterization activities were conducted during Summer 2002. These 
activities were presented to the Department in a “Revised Scope of Work: 
Additional Site Characterization Activities,” dated 20 June 2002. Results of 
these activities were presented in the Phase IV Remedy Implementation 
Plan (December 2002) and the Final Scope of Work (June 2003).  
Chlorinated volatile organic compounds (CVOCs: tetrachloroethene 
(PCE), trichloroethene (TCE), cis-1,2-dichloroethene (cDCE) and vinyl 
chloride (VC)) were identified in groundwater beneath the northern 
portion of the Site (hereafter referred to as the Northern Area) in excess of 
applicable Reportable Concentrations (RCGW-1). On behalf of Raytheon, 
ERM submitted a Release Notification Form (RNF, BWSC-103) to the 
Massachusetts Department of Environmental Protection (Department) on 
17 December 2002, pursuant to 310 CMR 40.0315(1).  The Department 
issued a Notice of Responsibility and Release Tracking Number (RTN) #3-
22408 on 16 January 2003 for the RNF. 
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2.0 SCOPE OF WORK 

The activities associated with this NOI are designed to further evaluate 
the following issues associated with RTN # 3-22408: 

• potential for CVOCs from the Site to impact the Baldwin Pond 
Wellfield; and 

• downgradient extent of CVOC plume in the Northern Area.   

Completion of these activities requires the advancement of up to 19 soil 
borings in the locations shown on Figure 2.  A maximum of three of the 
boring are located within wetland areas and the majority of the remaining 
borings are located within wetland buffer zones.  Site investigation 
activities will be conducted in accordance with the Order of Conditions 
prepared by the Wayland Conservation Commission in response to this 
NOI.     

Conduct Vertical Groundwater Profiling  

The purpose of this task is to evaluate the potential for CVOC impacts to 
groundwater in the Northern Area to impact the Baldwin Pond Wellfield.  
Based on data collected to date, the Northern Area CVOC plume is 
generally migrating westward toward the Sudbury River.  The Baldwin 
Pond Wellfield is located approximately 3,250 feet north of and 
perpendicular to the plume axis.  However, as noted in the Conceptual 
Site Model (Final Scope of Work, June 2003), it is possible that the plume 
may change direction and travel to the north within the Sudbury River 
valley.  In order for the plume to reach the wellfield, it would have to 
migrate north within the river valley and be drawn back to the east by the 
hydraulic influence of the wellfield. 

To evaluate this potential scenario, ERM proposes to conduct vertical 
groundwater profiling using north-south and east-west transects, as 
shown on Figure 2.  These transects are aligned such that they will 
intersect the plume if it is migrating toward the wellfield.  The vertical 
groundwater profiling will be conducted using a Modified Waterloo 
Profiler.  This is the same technique that was originally used to locate and 
delineate the CVOC plume in the Northern Area.   
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Waterloo Profiler borings will be advanced to refusal at up to 16 locations 
as shown in Figure 2.  ERM has conducted a series of seismic refraction 
transects to evaluate the depth to bedrock near select proposed drilling 
locations.  These data will be used to ensure that the Waterloo Profiler 
borings are advanced to the approximate bedrock surface. 

The Waterloo Profiler produces a detailed log of relative hydraulic 
conductivity and allows for collection of multiple groundwater samples 
from discrete intervals during advancement of the borehole.  
Groundwater samples will be collected during advancement of the 
borings from higher hydraulic conductivity zones and analyzed for VOCs.  
Relative hydraulic head and geochemical parameters will be measured at 
each sampling interval.  The VOC and geochemical data will be used to 
evaluate vertical variations in aquifer geochemistry.  The total number of 
samples collected from each boring will be based on hydrogeologic 
conditions encountered at each location. 

The Waterloo Profiler borings will be advanced using a combination of 
drill rigs and drilling techniques, depending on accessibility to the boring 
location and the depth to bedrock at each drilling location. Initially, each 
location will be advances using direct push (Geoprobe) drilling technique, 
which is the least invasive drilling method appropriate for this 
investigation.  If the Waterloo Profiler boring is refused before top of 
bedrock, an alternative drilling technique will be used to advance past the 
obstruction.  Drilling techniques may include: 

• hollow stem augers with or without the use of drilling mud;  

• drive and wash casing; or 

• mud rotary.  

Both truck-mounted and all terrain vehicle drill rigs may be used. 
Photographs of a drill rig are shown on Photograph 1. The Waterloo 
Profiler equipment will be contained within a truck to the extent feasible, 
as shown on Photograph 2.  In areas where truck accessibility is not 
feasible, the Profiler equipment will be transported by hand or on an all-
terrain vehicle.  Minor brush clearing and limb removal of trees may be 
required to provide access to the proposed locations.  If possible, access to 
the proposed locations will be obtained without removal of trees.  If tree 
removal is necessary, no native Middlesex county species will be 
removed. 
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At the completion of the vertical profiling, disturbed ground or exposed 
areas shall be brought to final finished grade and stabilized with loam and 
seed.  Disturbed ground that cannot be permanently stabilized within one 
month of project completion shall be stabilized by temporary measures, 
such as jute netting, or hydroseeding.  An effort will be made to prevent 
damage to the fields where the work will be conducted. 

ERM will use straw bales and silt fence to minimize the potential for 
siltation of wetland areas. These precautions will be used for borings 
located within mapped wetlands or buffer zones. A straw bale and silt 
fence drawing is provided as Figure 3. Soil cuttings and drilling fluids will 
be contained within the working area (i.e., within the silt fence and straw 
bales) and returned to the borehole following completion or drummed 
and removed from the work area. Following completion of the borehole, 
the ground surface will be raked in an effort to minimize visual evidence 
of the drilling activities. 

Advance Soil Borings and Install Monitoring Wells 

The purpose of this task is to further delineate the nature and extent of 
CVOC impacts to groundwater in the Northern Area.  ERM proposes to 
advance up to three borings and install three monitoring well triplets 
within the wetlands adjacent to the Sudbury River.  The proposed 
locations are approximate and may be modified depending on field 
conditions (Figure 2).  This drilling program will be conducted in 
conjunction with the upcoming wetland sediment remediation program, 
due to a series of synergies that can be gained from conducting the two 
programs simultaneously (e.g., easy access into wetlands via construction 
roadway, limit potential impact to the wetlands, and wetland restoration 
activities, if necessary). 

A temporary roadway in the upland area, as detailed on Figure 4 and 
Figure 5, will be prepared to provide access to the wetlands.  Brush 
clearing, removal of vegetation, and grading will be required prior to 
installation of the temporary roadway.  If possible, the temporary 
roadway will be installed without removal of trees.  If tree removal is 
necessary, no native Middlesex county species will be removed.  At the 
completion of the drilling project, disturbed ground or exposed areas shall 
be brought to final finished grade and stabilized with loam and seed.  
Disturbed ground that cannot be permanently stabilized within one 
month of completion shall be stabilized by temporary measures, such as 
jute netting, or hydroseeding.   
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A temporary roadway will be constructed to each drilling location in the 
wetland as detailed on Figure 4 and Figure 5.  This roadway will be 
constructed using a combination of temporary roadway support systems 
including inert plastic geotextiles and various wood and/or metal 
platform devices.  No pressure treated lumber will be used for support 
systems.  This system will be designed to limit the potential damage to the 
wetlands while providing access for the equipment.  Additional details on 
this type of roadway construction are provided in Photograph 3. 

To further mitigate potential wetlands impacts, an all terrain vehicle 
(ATV) drill rig or truck mounted drill rig will be used to advance each 
boring to the top of bedrock.  This rig will operate using sonic drilling 
techniques.  Sonic drilling uses vibration to advance the borehole into the 
subsurface (as opposed to more conventional drilling techniques using 
augers or rotary methods).  Sonic was selected specifically for this drilling 
program so as to minimize potential disturbance to the formation, 
minimize the cuttings removed from each location, minimize the use of 
drilling fluids and most importantly, minimize potential impacts to the 
wetland areas during drilling.  If water is required use as a drilling fluid, a 
“trash pump” or alternative will be used to withdraw water from the 
Sudbury River to fill a water truck or tank.  A screen filter will be used to 
prevent the intake of suspended solids.   

The ATV rig uses large footprint, low pressure and high flotation tires or 
wide flotation tracks for movement (Photograph 4).  The large tires or 
tracks provide excellent weight distribution allowing the rig to exert low 
ground pressures.  In combination with the access roadways, ERM 
anticipates that impacts to the wetlands will be limited to minor sinking 
during vehicular travel and limited impacts in the immediate work area 
around each borehole location.  It is anticipated that these minor impacts 
will rapidly recover within one growing season as the vegetation recovers.  
ERM’s wetlands specialists will visually monitor the wetlands areas 
following the drilling project.  If the visual impairment of the wetland is 
observed, ERM will plan and implement appropriate remediation 
activities, which may include resoiling and replanting (ERM will seek 
Conservation Commission approval for soil and plant type).  At the 
conclusion of each boring, roadway materials will be removed for reuse in 
other areas of the site.  At the conclusion of the drilling, all roadway 
materials will be removed from the roadway. 

The drill rig will be refueled in the wetland as necessary during the 
drilling project.  A support truck will be used to deliver fuel to the drill 
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rig.  The drilling subcontractor will be required to use the following 
equipment during fuel transfer: 

• Positive pressure pumps and leak proof hoses;  

• Non sparking equipment and grounding during transfer; and 

• Secondary spill containment berms and/or containers around the fuel 
storage container; 

• Spill kit, if necessary. 

ERM will use straw bales and silt fences (Figure 3) to minimize the 
potential for siltation of wetland areas. Soil cuttings generated as a result 
of sonic drilling are contained within a plastic sleeve inside the drill pipe. 
Soil cuttings and drilling fluids will be contained within the working area 
(i.e., within the silt fence and straw bales) and returned to the borehole 
following completion or drummed and removed from the work area 
(drums will be stored outside of the buffer zone.  Following completion of 
the borehole, the ground surface will be raked in an effort to minimize 
visual evidence of the drilling activities. 

Continuous soil samples will be collected and screened in the field for 
total VOCs using a PID and the jar headspace method.  PID screening 
results were successfully used in the December 2002 Northern Area 
drilling program to locate the CVOC plume.  One shallow soil sample 
from each boring will be submitted for laboratory analysis of VOCs by 
EPA Method 8260/5035. 

ERM proposes to install three monitoring wells in each boring at the 
following depths: 

• within the upper fine sand and silt unit or the silt and clay unit; 

• within the lower fine sand and silt unit at the depth of the highest PID 
readings; and 

• top of till or top of bedrock. 

Monitoring wells will be constructed using two-inch ID PVC, 0.010-inch 
machine slotted, well screen, PVC riser pipe, sand filter pack, bentonite 
seal, concrete surface seal and locking steel protective standpipes.  The 
deep and shallow well at each location will be installed using a five-foot 
long well screen.  The middle well will be installed using either five-foot 
or ten-foot long well screens, depending on field screening results.  
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Monitoring wells will be developed following installation.  All fluids shall 
be contained in a sedimentation tank and will not be discharged directly 
into the wetland.  

Survey, Gauge and Sample Monitoring Wells 

The purpose of this task is to evaluate groundwater elevations and 
groundwater quality in the Northern Area.  ERM proposes to conduct 
quarterly groundwater elevation gauging rounds across the entire Site 
and conduct semi-annual groundwater monitoring rounds in the 
Northern Area.   

Groundwater Elevation Gauging 

To accurately determine groundwater elevations and flow directions 
across the Site, ERM recommends conducting quarterly groundwater 
elevation gauging rounds.  ERM will gauge depths to groundwater in all 
existing Site wells on a single day using electronic water-level indicators. 
Newly installed monitoring wells will be surveyed relative to mean sea 
level and locations will be surveyed relative to the existing Site grid.  
Gauging will be conducted prior to sample collection.  

Groundwater Sampling 

To evaluate groundwater quality at the Site, ERM recommends 
conducting semi-annual groundwater monitoring events.  Groundwater 
samples will be collected using low-flow or diffusion bag sampling 
techniques. 

Survey Monitoring Wells  

ERM will survey the locations and elevations of newly installed 
monitoring wells relative to the national geodetic vertical datum (NGVD).  
ERM will gauge all wells at the Site to determine vertical hydraulic 
gradients.   






