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1.0 Introduction 
Comprehensive Environmental Inc. (CEI) is filing this IRA Status Report No. 5, and 
Remedial Monitoring Reports on behalf of the Town of Westford and in accordance with the 
Massachusetts Contingency Plan (MCP), as well as the October 3, 2007 Notice of 
Responsibility (NOR) issued by the Massachusetts Department of Environmental Protection 
(MassDEP).  The NOR was issued to the Town of Westford due to a release of perchlorate 
from blasting activities conducted by Maine Drilling and Blasting Co. (MD&B) associated 
with the construction of the Westford Highway Department Garage site at 28 North Street, 
which is identified as the primary source of the perchlorate in the area. The October 3, 2007 
NOR also identifies MD&B as a Responsible Party.   
 
The Town of Westford submitted the original IRA Plan to MassDEP on December 3, 2007.  
An initial status report identified as IRA Status Report No. 1 was submitted by the Town of 
Westford to MassDEP on April 3, 2008, which specifically outlined the response actions and 
results of those actions taken by the Town of Westford.  On October 3, 2008 the Town of 
Westford submitted a combined Phase I Site Investigation Report, a Tier 
Classification/Numerical Ranking Scoresheet and a Tier 1B Permit Application. That 
submittal also included an IRA Amendment, IRA Status Report and Remedial Monitoring 
Report.  These documents addressed the most recent efforts by the Town of Westford that 
include the extension of the public waterline to those affected residences that exceeded the 
MassDEP perchlorate standard of 2.0 ppb.  IRA Amendment No. 2, IRA Status Report No. 3 
& Remedial Monitoring Report No. 2 was submitted February 13, 2009 to outline the 
installation of the Source Area Treatment System at the Highway Garage, which has been 
installed and operational since May 2009. IRA Amendment No. 3 & Remedial Monitoring 
Report No. 3 were submitted on June 26, 2009 to address the installation of a Point-of-Entry 
resin based treatment system at 95Groton Road.  IRA Amendment No. 4, IRA Status Report 
No. 4, & Remedial Monitoring Reports for the Cote Well, Source Area Treatment System at 
the Highway Garage, and the Point-of-Entry Treatment System on Groton Road were 
submitted on September 30, 2009.  A Phase II Report and Phase III Report were submitted 
on October 5, 2009 documenting a Comprehensive Site Assessment and analyzing 
Comprehensive Remedial Action Alternatives. 
 
This IRA Status Report and Remedial Monitoring Reports summarize the results of the most 
recent field efforts conducted at the Cote Well, Source Area Treatment System, and Point-of-
Entry Treatment System outlined under previous submittals.   
 
To date, Maine Drilling and Blasting Co., which is also identified as a Responsible Party has 
not complied with any of their obligations as outlined in the NOR, nor have they complied 
with the statutory requirements of the MCP.  Regardless, the Town of Westford is moving 
forward with appropriate response actions to protect human health and meet the requirements 
of the MCP. 

2.0 Background 
The discovery of perchlorate in the Town of Westford was originally the result of a 
monitoring program conducted by the Westford Water Department.  The sampling 
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requirements were part of a statewide program initiated by the Massachusetts Department of 
Environmental Protection (DEP) to monitor municipal water supplies for potential 
contamination by perchlorate.  Perchlorate monitoring efforts began in April of 2004.  
Investigatory samples from the Cote Well identified the presence of low levels of perchlorate 
and the well was subsequently shut down on July 16, 2004.  Figure 1 shows a Locus Map. 
 
As a result of the perchlorate detected in the Cote Well, a number of surface water locations, 
groundwater monitoring wells, the public water supply well and numerous quarterly 
residential wells have been sampled.  To date, a total of twenty (20) of the fifty (50) sampled 
residential wells showed detectible levels of perchlorate of which only eight (8) had levels 
above the Mass State Standard of 2.0 ppb.  These residences have been connected to the 
public water supply or provided Point-of-Entry treatment at the Town’s expense.  
 
The original sampling results from the Cote Well, collected at a pumping rate of 450 gallons 
per minute (gpm) (before treatment) indicated elevated levels of perchlorate between 2.7-3.9 
ppb.  A resin based treatment system was installed in 2006 to remove perchlorate from the 
Cote Well at a reduced pumping rate of 250 gpm.  This allowed for operation of the well to 
meet peak summer demands, with monitoring during well operations.  June 2009 sampling 
from the deep and shallow wells surrounding the Cote and Stepinski Well sites indicated that 
under the restricted pumping rate of 250 gallons per minute (gpm) the principal mass of 
perchlorate was moving beyond the current Cote Well zone of influence.  This has resulted in 
the principal mass at levels of 75 ppb approximately 700 feet south of Cote Well, with the 
leading edge of the plume at the Stepinski Well. 

2.1 Contaminant of Concern 
Based on available information and MSDSs, the material used by Maine Drilling and 
Blasting included 9,670 pounds of Slurran XLS and 1,029 pounds of Slurran XG which is 
20-30% ammonium perchlorate. Complete destruction during detonation is impractical.  
Perchlorate is a highly stable compound, highly soluble in water and can move with 
groundwater flow patterns.  Changes in local groundwater flow patterns also play a 
predominant role in the fate and transport of this material. The overburden and bedrock 
aquifers in the area are hydraulically connected with no significant restrictive layers between 
them.   

2.2 Geologic Features 
There are several key technical factors that impact the duration and migration of the 
perchlorate contamination.  Figure 2 provides a graphical presentation of the topography 
around Snake Meadow Hill.  In general, groundwater flow patterns would generally follow 
topographic contours and surface water flow paths to the alluvial plain of the valley floor and 
the aquifer that the Town of Westford uses as its water supply.  The Phase II Report 
submitted in October 2009 provided a Comprehensive Site Assessment, including a detailed 
analysis of site hydrogeological characteristics. 
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3.0 Immediate Response Action Status Report 
There are several requirements for Immediate Response Action (IRA) Status Reports which 
must be addressed in accordance with the requirements set forth in 310 CMR 40.0425.  Each 
item will be clearly addressed in the following sections.  

3.1 Status of Assessment and/or Remedial Plans – 40.0425(3)(a) 
During the December 2008 residential well and January 2009 Cote Well aquifer sampling 
rounds, analytical Method 332 was used for all perchlorate analysis. The frequency of 
sampling changed, with continuation of quarterly sampling of all residential wells with 
detectable levels of perchlorate and sampling twice a year for all other residences (with non-
detect perchlorate levels). Every attempt is made to sample all residential wells in the 
program, including a letter requesting permission to access the property and collect the 
sample. However, not every resident responds or grants permission to sample, therefore 
sampling is limited to those properties where access is granted. 
 
After performing a feasibility study of alternatives to supply impacted residents with safe 
drinking water, the Town through the assistance of an emergency funding program from 
MassDEP implemented the first part of a proposed water main.  The 500 feet of waterline 
extended westerly down Groton Road starting at an existing water main hydrant connection 
at Allie Lane. The goal was to connect all residences with private well perchlorate 
concentrations above the MassDEP standard of 2.0 ppb.  This first segment of work was 
completed in January 2009, with one residence electing to delay connection until after the 
spring thaw and was connected in May 2009.  The Westford Engineering Department 
witnessed the disconnection of all well lines during the construction of the water main 
extension along Groton Road.  Onsite Engineering Inc. witnessed the disconnection of 117 
and 120 Groton Road in September 2009.  Well line disconnection inspection letters are 
provided in Appendix A.  
 
The last remaining residence has opted to use a Point-of-Entry resin based treatment system 
for their water supply (reference IRA Amendment No. 3) that was installed and operational 
on July 30, 2009.  
 
The Source Area Treatment System (reference IRA Amendment No. 2) at the Highway 
Garage was installed and operational in May 2009.  Operation of this system is ongoing; 
however, the system was periodically off-line and required repairs during July and August of 
2009 due to multiple lightning strikes. 
 
The proposed Central Area Treatment System (reference IRA Amendment No. 4) will be 
located on the main transmission line just prior to the Nutting Plant such that flows from the 
Cote Well, Stepinski Well, and Depot Road Well may be treated in a single location.  The 
system was designed to handle the full flow potential of both the Cote Well and Stepinski 
Well, with the building sized to accommodate additional vessels as necessary to treat the 
combined flows of all three wells.  The Central Area Treatment System has been approved 
by the Town of Westford and put out to bid in December 2009.  A preconstruction meeting 
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was held with Bay State Regional Contractors in March 2010, and construction is anticipated 
to start in late March of 2010.  Construction is expected to take approximately eight months, 
with the system coming online in November 2010. 

3.2 Significant New Site Information or Data – 40.0425(3)(b) 
A number of surface water locations, groundwater monitoring wells, the public water supply 
well and numerous residential wells have been sampled since the initial detection of 
perchlorate in the Cote Well.  These monitoring locations are shown on Figure 3. The most 
recent field investigations and sampling efforts in November 2009 and January 2010 as well 
as the September 2009, December 2009, and March 2010 residential results are discussed 
below.  Figures 4A & 4B show the current 2010 perchlorate plumes.  Table 1, Table 2 and 
Table 3 contain the most recent surface water, groundwater, and residential well sample 
results, respectively.  Laboratory data sheets are provided in Appendix B. 
 
Northern Perchlorate Plume 
The northern perchlorate plume (See Figure 4A), and the subject of IRA Amendment No. 2, 
originated from the original mass of perchlorate contamination still trapped in the bedrock 
fractures beneath the highway garage.  Two 250 foot bedrock wells were installed at the 
highway garage and initial sample results for these locations showed values of 60.5 and 54.9 
ppb in January 2009.  The Source Area Treatment System connected to the wells at the 
highway garage draws from these deeper bedrock fractures and contamination, with the 
influent values peaking at 288 ppb after five months of operation on October 15, 2009 and 
remains at approximately 85 ppb based on the March 26, 2010 sampling round.  This 
information indicates that a significant mass still remains beneath the Highway Garage.  
Table 4 provides data for the Source Area Treatment System.  Recent data indicates that 
there is no significant change in perchlorate levels within the northern plume. 
 
As discussed in the October 2009 Phase II Report, an additional residence along Groton 
Road where perchlorate had not been detected was to be added to the quarterly sampling 
program due to its proximity to the perchlorate plume.  In response to DEP’s Phase II Report 
comments, 180 Groton Road was sampled on September 28, 2009 with a result of 0.063 ppb.  
The detectable levels of perchlorate indicate that the plume may migrate further east along 
Groton Road. 
 
Eastern Perchlorate Plume 
The eastern perchlorate plume (See Figure 4B), and the subject of IRA Amendment No. 4, 
represents the contamination in the Cote Well Aquifer, east of North Street.  The eastern 
migrating plume that originated from the stormwater collection and drainage system from the 
highway garage crossed North Street through the detention pond and discharged into the 
aquifer between the Cote Well and North Street.  The surface water concentrations peaked at 
125 ppb in August 2004 at the discharge of the detention pond.  Groundwater monitoring 
well GWMW 1-04 peaked at 180 ppb in September of 2004.  Declines were seen in both the 
surface water from the detention pond and in downgradient wells in January 2009.  However, 
ongoing monitoring data continues to support that the principal mass of contamination 
continues to migrate with groundwater flow in a southeasterly direction towards the Stepinski 
Well and Stony Brook.   
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Additional water quality data was collected as part of an updated pump test at the Stepinski 
Well as outlined in IRA Amendment No. 4.  Perchlorate detected at a concentration of 0.19 
ppb during start-up of the system further supports the migration pathway of the eastern 
perchlorate plume towards the Stepinski Well. 
 
Data from wells in the eastern plume show that perchlorate-contaminated groundwater 
remains above 2.0 ppb for approximately three to four years after levels peak with no 
additional perchlorate contamination from surface water runoff .  Groundwater wells in close 
proximity to the highway garage such as GWMW 1-04 and GMWMW 2-04 peaked in the 
second half of 2004 and first half of 2005.  Levels have since dropped to approximately 2.0 
ppb in 2008, meaning that it took approximately 3.5 years for the perchlorate-contaminated 
groundwater to flush past these wells.  The current plume centered in the vicinity of DPW 
GWMW 1-88 peaked in approximately early 2009 is expected to approach standards in late 
2012 or early 2013 with no additional source contributions.  However, localized geology in 
the area may trap perchlorate in a depression and hinder further migration, thereby extending 
the time required to achieve standards. 
 
Source Area and Point of Entry Perchlorate Treatment Systems  
Operation and monitoring of the Source Area Treatment System at the Highway Garage is 
ongoing and data show that the system is effectively removing perchlorate to below 
laboratory detection limits.   
 
The Point of Entry System at the 95 Groton Road residence began operation in July 30, 2009 
and initial monitoring data collected as part of the residential sampling program in August, 
September, November, and December 2009, as well as March 2010 shows that the system is 
effectively removing perchlorate to below laboratory detection limits.  Table 3 contains the 
most recent data. 
 
Additional Groundwater Data – Granite Hill Estates 
Perchlorate monitoring data was collected on December 30, 2008 from 6 wells (MW-1, MW-
2, MW-3, GMW-G2-1, GMW-G2-2, and GMW-G2-3) installed throughout the Granite Hill 
Estates 40B development, with all perchlorate results Non-Detect as detailed in IRA 
Amendment No. 4.  Additional follow-up sampling was performed on October 29, 2009 at 
wells GWM G2-1, GWM-G2-2, and MW-104.  As addressed in the GZA groundwater 
monitoring data report, perchlorate was detected at a concentration of 0.114 ppb from well 
GWM-G2-2 which is located towards the highway garage property.  The remainder of 
samples were non-detect.  The Granite Hills Estates report by GZA is provided in Appendix 
C.   
 
On November 10, 2009, Onsite re-sampled well GMW-G2-2, collected a sample from 
monitoring well GMW-G2-3, and collected surface water samples from four locations.  
Perchlorate was again detected in the sample from GMW-G2-2 (0.226 ppb) and in the 
sample from GMW-G2-3 (0.528 ppb). These two wells are the closest to the Town property. 
Perchlorate was also detected in a surface water sample from the quarry located in the 
northern part of the Granite Hills property near the Town of Westford property (0.129 ppb). 
No perchlorate was detected in the remaining surface water samples. 
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Recent data has shown that some residual perchlorate is slowly migrating to the south of the 
hill towards Granite Hill Estates, which was first detected in numerous surface water 
sampling points from 2004 through 2007 following construction and is now being detected at 
the new monitoring well located in the first row of sampling points.  Monitoring wells are 
shown on Figure 3 in the vicinity of West Street and North Main Street, as well as up on 
Snake Meadow Hill towards the Westford Highway Garage. 

3.3 Details for Management of Remedial Wastes – 40.0425(3)(c) 
Remediation wastes generated as part of response actions include exhausted ion exchange 
resin from the Cote Well treatment system.  The treatment system uses vessels filled with a 
perchlorate selective resin for one-time use.  Treated water is discharged to the central 
treatment plant operated by the Westford Water Department.  Exhausted resin must be 
disposed of through off site incineration or tested and manifested for landfill disposal. 10,000 
pounds of waste resin were generated and shipped to Covanta Haverhill Inc. in Haverhill, 
Massachusetts on June 6, 2008. An additional 3,000 pounds of waste were generated and 
shipped to Covanta Haverhill Inc. in Haverhill, Massachusetts on December 15, 2009 (see 
Appendix D).  The next change out is expected to occur in 2011, with off-site disposal 
consistent with past practices.  
 
The Source Area Treatment System at the Highway Garage treats groundwater pumped from 
two bedrock wells using the same ion exchange resin as that for the Cote Well treatment 
system.  The system was installed and operational in May 2009 and treated water is 
discharged per IRA Amendment No.4 which provided for on-site recharge.  A previously 
approved NPDES Remedial General Permit (RGP) no longer applies, as discussed in IRA 
Amendment No. 4.  During the March 26, 2010 sampling round, a midpoint sample of 0.201 
ppb was detected.  Breakthrough has occurred and resin change-out will be scheduled to 
occur during the next status report period.   
 
The Point of Entry Treatment System at Groton Road treats groundwater pumped from the 
on-site residential well using the same ion exchange resin discussed above.  The system was 
installed and operational on July 30, 2009 and monitoring is ongoing.  As presented in IRA 
Amendment No. 4, the Point of Entry Treatment System will be modified to include granular 
activated carbon during the next resin change-out to address aesthetics (i.e., taste).  
Exhausted media from the Source Area and Point of Entry Treatment Systems will be 
properly disposed, as discussed above.  Given sampling results of non-detect and no resin has 
been disposed of to date.  This is expected to occur sometime within the next six months. To 
date, site sampling results are non-detect for the treated effluent.  No breakthrough has 
occurred and no resin has been disposed of to date.   
 
Any remediation waste generated as part of this IRA will be monitored and tracked in 
accordance with federal and state laws and regulations for inclusion in subsequent IRA 
Status Reports. 
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3.4 Information Required by the Department – 40.0425(3)(d) 
In response to the October 3, 2007 Notice of Responsibility (NOR) a quarterly sampling 
program is ongoing with the most recent round completed in March 2010.  This information 
has been submitted to MassDEP as required.   
 
In response to DEP’s Phase II Report comments, the Westford Engineering Department 
witnessed the disconnection of well lines during the construction of the water main extension 
along Groton Road.  Onsite witnessed the disconnection of 117 and 120 Groton Road in 
September 2009.  Letters are provided in Appendix A.  The quarterly sampling program will 
continue until the Wellhead Protection Area meets standards of 2.0 ppb.  This is expected to 
take at least ten years.  A detailed monitoring program summary is provided in Table 5. 
Also, 180 Groton Road was sampled on September 28, 2009 with a result of 0.063 ppb.   
 
This report includes the most recent sampling data collected in March 2010.  It is anticipated 
that a Phase III Report Addendum Alternatives Analysis would be completed by the end of 
June 2010 once reviewed and approved by the Board of Selectmen following the receipt of 
the next June 2010 Residential Well Quarterly Sampling data.   

3.5 LSP Opinion on the Status and Conformance of the IRA – 
40.0425(3)(e) 

The objectives of this IRA Status Report and Remedial Monitoring Reports are to: 
summarize current site data illustrating the nature and extent of the contamination in order to 
comply with the conditions and approvals under the NOR and applicable MCP requirements.  
Ongoing response actions are consistent with the objectives of the original IRA Plan and 
subsequent IRA Plan Amendments. 
 
The Licensed Site Professional (LSP) and environmental consulting group retained by the 
Town of Westford to conduct response actions detailed in the IRA Plan and to oversee all 
response action activities in the Cote Well area of the Town of Westford is: 
 
 Comprehensive Environmental Inc. (CEI) 
 Richard C. Cote, P.E., LSP 
 Manager of Remedial Engineering, LSP #2359 
 225 Cedar Hill Street 
 Marlborough, Massachusetts 01752 
 Phone: (800) 725-2550  

3.6 Active Operations and Maintenance – 40.0425(6)(b) 
Cote Well Treatment System 
An Engineer’s Report was submitted to the MassDEP Bureau of Resource Protection, as well 
as a permit to construct the resin treatment system for the Cote Well.  A copy of the 
Approval for BRP WS 23 to Construct Treatment Facility < 1 MGD dated September 14, 
2005 and the May 22, 2006 approval to operate the treatment system were included in 
Appendix B of the original December 3, 2007 IRA Plan.  The Remedial Monitoring 
Report (RMR) is discussed in Section 5.0.  As a public water supply well, regular 
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system operation, monitoring and reporting is provided through the MassDEP Bureau of 
Resource Protection.   
 
Source Area Treatment System 
IRA Amendment No. 4 provided for on-site recharge which has since been implemented. As 
discussed previously, treated discharges from the system are used to recharge groundwater at 
the release site. The RMR is discussed in Section 5.0.   
 
Point of Entry Treatment System 
The Point of Entry Treatment System at Groton Road which was the subject of the IRA 
Amendment No. 3 submitted on June 26, 2009 treats groundwater pumped from the on-site 
residential well using the same ion exchange resin discussed above.  The system was 
installed and operational in July 30, 2009 and monitoring is ongoing.  As presented in the 
September 2009 IRA Amendment No. 4, the Point of Entry Treatment System will be 
modified to include granular activated carbon during the next resin change-out to address 
aesthetics (i.e., taste).  This is expected to occur sometime within the next six months.  The 
RMR is discussed in Section 5.0.   
 
Central Area Treatment System 
No other federal, state, or local permits are required to conduct the proposed response actions 
detailed in IRA Amendment No. 4.   

4.0 Remedial Monitoring Report 
The first remedial action subject to the RMR is the operation of the perchlorate treatment 
system at the Cote Well. An Engineer’s Report was submitted to the MassDEP Bureau of 
Resource Protection, as well as a permit to construct the resin treatment system for the Cote 
Well. A copy of the Approval for BRP WS 23 to Construct Treatment Facility < 1 MGD 
dated September 14, 2005 and the May 22, 2006 approval to operate the treatment system 
were included in Appendix B of the original December 3, 2007 IRA Plan. The well resin was 
changed out June 6, 2008, and most recently on December 15, 2009. As a public water 
supply well, regular system operation, monitoring and reporting is provided through the 
MassDEP Bureau of Resource Protection, including submittal of laboratory data reports. The 
MassDEP transmittal form for the RMR is included in Appendix E. 
 
The second RMR addresses the installation and operation of the Source Area Treatment 
System at the Highway Garage, which has been installed and operational since May 2009 as 
presented in the IRA Amendment No. 2, IRA Status Report No. 3 & Remedial Monitoring 
Report No. 2 that was submitted February 2009. The MassDEP transmittal form for the RMR 
is included in Appendix E. 
 
The third RMR addresses the installation and operation of a Point-of-Entry resin based 
treatment system on Groton Rd, which was the subject of the IRA Amendment No. 3 
submitted on June 26, 2009. The system was installed and operational on July 30, 2009 and 
monitoring is ongoing, as outlined in the June 2009 IRA Amendment. This includes 
sampling at the influent and midpoint sampling ports (i.e. between the vessels) monthly for 
the first three months and then quarterly thereafter. To date, no breakthrough has 
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occurred and the system is working as intended.  The MassDEP transmittal form for the 
RMR is included in Appendix E. 
 
Separate Remedial Monitoring Reports have been submitted electronically with this report 
for the Cote Well, Source Area Treatment System at the Highway Garage and the Point-of- 
Entry Treatment System on Groton Rd.  Once the Central Area Treatment System is active, it 
will also be subject to RMR reporting. 

5.0 Public Involvement Program 
The Town of Westford has continued to implement an ongoing Public Involvement Program 
(PIP) for the past year.  Following the Public Meeting in October 2008 for the emergency 
installation of the waterline, another PIP Group Meeting was held February 26, 2009 where 
the group voted to develop a modified PIP Program focused on a Newsletter format and/or 
pdf copies of figures as new data develops, which are e-mailed to participants to keep them 
informed.  A draft of the September 2009 IRA Amendment and the Phase II Scope of Work 
were submitted to the PIP Group, followed by a public meeting on July 30, 2009.  This is in 
addition to public notices of Board of Selectman meetings where perchlorate is discussed and 
the central repository for all MassDEP submittals.  

6.0 MassDEP Forms 
The MassDEP Transmittal Forms for the IRA Status Report (BWSC-105) and Remedial 
Monitoring Reports (BWSC-105 RMR) are included in Appendix E. 





Monitoring Wells/ Locations YEAR 2004 YEAR 2005 YEAR 2006 YEAR 2007 YEAR 2008 YEAR 2009
Area 22 (Granite Hill Estates) <0.050
Area 25 (Granite Hill Estates) <0.050
Area 54 (Granite Hill Estates) <0.050
Detention Pond ‐ North Street 12.3, 125, 116, 78 76.7 0.338 2.06
Detention Pond ‐ North Street (dupl.) 81.8 (dupl.)
Detention Pond behind old DPW <0.05 <0.050
Driveway Catch Basin (north side) 38.2
GMW‐104 <0.050
Highway Garage Quarry <1
P‐1 Pond <1
P‐2 Wetland Vernal Pool <1
P‐3 Quarry 0.551J 0.129
P‐4 Vernal Pool 25.1
P‐5 Quarry 1.51 0.335
P‐6 Quarry 819, 241, 99.6, 139 1.35
P‐7 (Quarry) <1
P‐8 Quarry <1
P‐9
P‐10
P‐11 Cowdry Hill Road <1
P‐12 
P‐13 Groton Road Culvert 54.6
P‐13 Groton Road Culvert <1 0.246
P‐13 Groton Road Culvert 0.055, 0.514
P‐14 Quarry 249
P‐14 Quarry 1.01
P‐15 Small Stream 141
P‐16  0.958J <1 0.374 0.889
P‐17 (GPS) 97.6
P‐18 (GPS) 4.91 0.076
P‐19 Groton Road Culvert <1 0.086
P‐20 0.285
Pacella Recycling Facility (dust control) <1 <0.050
Pacella Recycling Facility (shop sink) <1 <1 <0.050
Quarry 0.129
Stepinski Well <1
Stoney Brook School Irrigation Well <1
SW‐1 (Stony Brook) 0.845J, 5.45 1.36 0.504
Swale Behind Beleau's <58
Tresca Quarry Pool 0.882J
Tresca Standing Pool <1
Tresca Wetland (Hwy Dept Sample) 31.3

TABLE 1 ‐ SURFACE WATER PERCHLORATE MONITORING SAMPLE RESULTS (results in ppb)



Monitoring Wells/ Locations YEAR 2004 YEAR 2005 YEAR 2006 YEAR 2007 YEAR 2008 YEAR 2009
Cote 50 0.103
Cote 50 DEEP <1 0.231
Cote 50 SHALLOW <1 1.71
Cote 900 DEEP <1 0.094 0.13
Cote 900 SHALLOW <1 0.103 0.404
Cote Well <1
Cote Well (ALPHA) 2.7
Cote Well (ALPHA) 2.7
Cote Well (Env. Health) 3.8
Cote Well (Env. Health) 3.9
DPW GWMW 1‐88 0.23, <1
DPW GWMW 1‐88 DEEP <1 3.71 39.7 35.7 72.6
DPW GWMW 1‐88 SHALLOW <1 12.4 139 91.5 39.7
GMW‐G2‐1 (Granite Hill Estates) <0.050
GMW‐G2‐2 (Granite Hill Estates) 0.114, 0.226
GMW‐G2‐3 (Granite Hill Estates) 0.528
GWMW 1‐04 (MW‐1) 58.81 180, 111 31.7 2.51 2.39 2.03 2.24
GWMW 1‐05 DEEP 12.1 5.12 2.3 2.26 2.16
GWMW 1‐05 SHALLOW 6.59 2.08 2.47 1.49 1.4
GWMW 12‐88 SHALLOW <1. <1, <1 <0.050 <0.050 <0.050
GWMW 15‐88 0.262J 0.062 1.19
GWMW 2‐04 (MW‐2) 58.8, 69.3 71.1 3.6 2.81 1.77
GWMW 2‐99 DEEP <1 <1 0.06 0.071 <0.050
GWMW 2‐99 SHALLOW 0.628J <0.050 0.052
GWMW 4‐99 SHALLOW <1 0.09 0.082 0.127
GWMW 6‐99 DEEP <1 4.13 23.2 29.6 25.3, 12.9
GWMW 6‐99 SHALLOW <1 22.4 44.1 47.6 35.9, 10.7
GWMW‐03‐01 <1
GWMW‐03‐02 <1 <0.050 <0.050
GWMW‐03‐03 <1
Well # 8016 60.8
Well # 8017 54.9
55‐OBS (AM Sample) <0.050
55‐OBS (PM Sample ‐ post pump) <0.050
13‐88 DEEP 17.9, 43.6
9‐88 (AM Sample) 0.349, 0.353
9‐88 (PM Sample ‐ post pump) 0.336

TABLE 2 ‐ GROUNDWATER PERCHLORATE MONITORING SAMPLE RESULTS (results in ppb)



1st QUARTER ‐ 2008 2nd QUARTER ‐ 2008 3rd QUARTER ‐ 2008 4th QUARTER ‐ 2008 Jan09 ‐ Monthly Feb09 ‐ Monthly 3/26/09 3/30/09 3/31/09 4/7/09 6/22/09 8/4/09 9/23/09 9/24/09 9/28/09 11/5/09 12/16/09 12/23/09 3/5/10 3/22/10 3/23/10
3 Cowdry Hill Road Westford MA 01886 <0.05
5 Cowdry Hill Road Westford MA 01886 <0.05 <0.05 <0.50

Sample Date and Result (ppb)
TABLE 3 ‐ RESIDENTIAL WELL PERCHLORATE MONITORING SAMPLE RESULTS

Parcel
Address

City State Zip Code

13 Cowdry Hill Road Westford MA 01886 0.203 0.188 0.239 0.14 J, 0.22
17 Cowdry Hill Road Westford MA 01886 <0.05
20 Cowdry Hill Road Westford MA 01886 <0.05
1 Emily Way Westford MA 01886 52.1 28 0.134 23.6
2 Franklin Street Westford MA 01886 <0.50
5 G ld R d W tf d MA 01886 <0 05 <0 05 <0 50 <0 05 <0 05 <0 05 <0 055 Gould Road Westford MA 01886 <0.05 <0.05 <0.50 <0.05 <0.05 <0.05 <0.05
29 Groton Road Westford MA 01886 <0.05 <0.05 <0.50 <0.05 <0.05
34 Groton Road Westford MA 01886 <0.05 <0.05 <0.50 <0.05
36 Groton Road Westford MA 01886 <0.05 <0.05 <0.50 <0.05
37 Groton Road Westford MA 01886 0.058, 0.066 0.115 0.093 <0.50, <0.50 0.105 0.126 0.199
38 Groton Road Westford MA 01886 <0 50 0 098 0 116 0 19438 Groton Road Westford MA 01886 <0.50 0.098 0.116 0.194
46 Groton Road Westford MA 01886 <0.05 <0.05
65 Groton Road Westford MA 01886 <0.05 <0.05 <0.05 <0.50 <0.05 <0.05
75 Groton Road Westford MA 01886 <0.05 <0.05 <0.05 <0.50 <0.05 <0.05
79 Groton Road Westford MA 01886 0.051 <0.05 <0.05 <0.50 <0.05 0.054
83 Groton Road Westford MA 01886 0.075 0.093 <0.50, <0.50 0.075 0.09 0.085 0.07383 Groton Road Westford MA 01886 0.075 0.093 <0.50, <0.50 0.075 0.09 0.085 0.073
87 Groton Road Westford MA 01886 0.338 0.074 0.222 <0.50, <0.50 <0.05 <0.05 0.38 0.103 0.088
91 Groton Road Westford MA 01886 0.055, 0.069 0.128 0.111 <0.50, <0.50 0.125 0.144 0.132
93 Groton Road Westford MA 01886 <0.05 <0.05 <0.05 <0.50, <0.50 <0.05
95 Groton Road Influent Westford MA 01886 2.40 4.3 4.1 4.2, 4.2 3.86 4.09 3.8 3.53 3.8 3.78
95 Groton Road Effluent Westford MA 01886 <0.05 <0.05 <0.05 <0.05
97 Groton Road Westford MA 01886 1.18, 1.09 0.727 0.61, 0.62 0.569 0.504 0.581 0.657 0.667 0.552
99 Groton Road Westford MA 01886 0.395, 0.373 0.404 0.476 0.32 J, 0.45J 0.58 0.57 0.528 0.572 0.562 0.566 0.59
102 Groton Rd Westford MA 01886 0.098 0.12 0.13 J, <0.50 0.16 0.135 0.13 0.167 0.178 0.158 0.175
104 Groton Rd Westford MA 01886 <0.05 <0.50, <0.50 0.06 0.065 0.059 0.07 0.076 0.079 0.099
105 Groton Road Westford MA 01886 3.33 3.41 4
106 G t Rd W tf d MA 01886 0 323 0 401 0 185 0 10 J 0 08J 0 41 0 425 0 422 0 438 0 281 0 371 0 483106 Groton Rd Westford MA 01886 0.323 0.401 0.185 0.10 J, 0.08J 0.41 0.425 0.422 0.438 0.281 0.371 0.483
108 Groton Rd Westford MA 01886 9.84 12 17
110 Groton Rd ‐ House 15.1 17.5 20.2 25 0.746
110 Groton Rd ‐ Pool 0.906 0.304
110 Groton Rd ‐ Shallow 0.1 0.087 <0.50 0.083
117 Groton Road Westford MA 01886 5 93 7 63 8 49 9 55 13 0 901 15 3

Westford MA 01886

117 Groton Road Westford MA 01886 5.93, 7.63 8.49 9.55 13 0.901 15.3
119 Groton Road Westford MA 01886 <0.05 10
120 Groton Rd Westford MA 01886 1.66 2.37 2.53 2.6 4.21 5.88
151 Groton Road Westford MA 01886 0.19 J
168 Groton Road Westford MA 01886 0.128
180 Groton Road Westford MA 01886 <0.05 0.063180 Groton Road Westford MA 01886 <0.05 0.063
181 Groton Road Westford MA 01886 <0.05
184 Groton Road Westford MA 01886 <0.05 <0.50
189 Groton Road Westford MA 01886 <0.05
193 Groton Rd Westford MA 01886 0.056 <0.50
21 Meadow Ln Westford MA 01886 0.066 0.066
33 Meadow Lane Westford MA 01886 <0.05 <0.50, <0.05 <0.05 <0.05
49 N. Main Street ‐ Trailer <0.05
49 N. Main Street ‐ Shop <0.05 <0.05
3 Unicorn Drive Westford MA 01886 <0.50 0.101 0.116
4 Unicorn Drive Westford MA 01886 0.127 0.132 <0.50 0.14 0.171 0.172 0.171
5 U i D i W tf d MA 01886 0 05 0 05 0 50 0 05 0 05 0 05

Westford MA 01886

5 Unicorn Drive Westford MA 01886 <0.05 <0.05 <0.50 <0.05 <0.05 <0.05
6 Unicorn Drive Westford MA 01886 0.08
45 West Street Westford MA 01886 <0.05
53 West Street Westford MA 01886 <0.50 <0.05
55 West Street Westford MA 01886 <0.05



Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent Effluent
Total Cadmium (mg/L) 0.0002 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Total Copper (mg/L) 0.0052 0.042 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Total Selenium (mg/L) 0.005 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Total Cyanide (mg/L) 0.0052 0.009 0.006 0.012 <0.005 0.006 <0.005 0.005 <0.005 <0.005 <0.005

Total Suspended Solids (mg/L) 30 34.0 12.0 30.0 <5.0 52.0 <5.0 32.0 <5.0 150.0 10.0

Perchlorate (µg/L) 2 54.0 <0.500 81.3 <0.250 143.0 <0.250 233.0 <0.250 272.0 <0.250

pH 6.5‐8.3 6.1 5.4 5.9 6.1 5.9 6.0 5.9 5.9 5.8 5.7

Influent Effluent Influent Effluent Influent Effluent Influent Effluent Influent Effluent
Total Cadmium (mg/L) 0.0002 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 ‐ ‐ ‐ ‐

Total Copper (mg/L) 0.0052 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 ‐ ‐ ‐ ‐

Total Selenium (mg/L) 0.005 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 ‐ ‐ ‐ ‐

Total Cyanide (mg/L) 0.0052 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 ‐ ‐ ‐ ‐

Total Suspended Solids (mg/L) 30 36.0 <5.0 <5.0 <5.0 <5.0 <5.0 ‐ ‐ ‐ ‐

Perchlorate (µg/L) 2 145.0 <0.050 149.0 <0.050 288.0 <0.050 79.9 <0.050 85.3 0.201

pH 6.5‐8.3 5.4 5.4 5.3 5.4 5.9 6.1 ‐ ‐ ‐ ‐

TABLE 4 ‐ SOURCE AREA TREATMENT LABORATORY SAMPLING RESULTS

3/26/2010

6/9/2009

7/10/2009 8/6/2009
Parameter

NPDES Effluent Limitations    
(monthly average)

Parameter

10/15/2009 12/16/2009

NPDES Effluent Limitations    
(monthly average)

5/20/2009 5/22/2009 5/26/2009 6/3/2009



MONTHLY QUARTERLY BI‐ANNUAL* ANNUALLY
3 Cowdry Hill Rd X
5 Cowdry Hill Rd X
13 Cowdry Hill Rd X
17 Cowdry Hill Rd X
1 Emily Way X
2 Franklin Street X
5 Gould Rd X
29 Groton Road X
34 Groton Road X
36 Groton Road X
37 Groton Road X
38 Groton Road X
46 Groton Rd X
65 Groton Road X
75 Groton Road X
79 Groton Road X
83 Groton Road X
87 Groton Road X
91 Groton Road X
93 Groton Road X
97 Groton Road X
99 Groton Road X
102 Groton Rd X
104 Groton Rd X
105 Groton Road X
106 Groton Rd X
108 Groton Rd X
110 Groton Rd (deep & shallow) X
117 Groton Road X
119 Groton Road X
120 Groton Rd X
151 Groton Road X
168 Groton Road X
180 Groton Road X
181 Groton Road X
184 Groton Road X
189 Groton Road X
193 Groton Rd X
21 Meadow Ln X
33 Meadow Lane X
49 N. Main Street (Pacella) X
3 Unicorn Drive X
4 Unicorn Drive X
5 Unicorn Drive X
6 Unicorn Drive X
45 West Street X
53 West Street X
55 West Street X

TABLE 5. PROJECT MONITORING PROGRAM SUMMARY

RE
SI
D
EN

TI
A
L 
SA

M
PL
IN
G

MONITORING PROGRAM
SAMPLING LOCATIONS & SCHEDULE

Page 1 of 2



MONTHLY QUARTERLY BI‐ANNUAL ANNUALLY

Cote Well ‐ Treatment System

HWY Garage ‐ Source Area System

Cote/Stepinski Wells ‐ Central Area 
Treatment System X

Point of Entry Treatment System (95 
Groton Rd)* X

GWMW 1‐88 DEEP X
GWMW 1‐88 SHALLOW X
GWMW 2‐04 (MW‐2) X
GWMW 6‐99 DEEP X
GWMW 6‐99 SHALLOW X
GWMW 13‐88 X
9‐88 X
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Detention Pond ‐ North Street X

MONITORING PROGRAM
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