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VIA EMAIL AND USPS FIRST CLASS MAIL 
 
Friday, November 05, 2004 
 
Jonathan E. Hobill, Regional Engineer 
DEP Bureau of Waste Site Cleanup 
20 Riverside Drive 
Lakeville, MA  02347 
 
RE:  Immediate Response Action Plan Status Report and IRA Plan Modification No. 2; 

131 Main Street, Carver (the Site); RTN 4-17582; NON-SE-03-3T-103 
 
Dear Mr. Hobill: 
 
On behalf of Eagle Gas, Inc., Decoulos & Company is pleased to submit this status report and 
second proposed modification to the Immediate Response Action (IRA) Plan for the above 
referenced release.  
 
A discovery of petroleum Non-Aqueous Phase Liquid (NAPL) in monitoring well BP-5RR was 
reported to the Department on January 21, 2003.  To address the NAPL discovery, an Immediate 
Response Action (IRA) Plan was submitted on March 17, 2003 and a status report was 
subsequently filed on July 3, 2003.  As a result of the failure to comply with the timelines for IRA 
status reports set forth in 310 CMR 40.0425, the Department requested a status report and 
modification of the IRA Plan on March 19, 2004 (NON-SE-03-3T-103).   
 
An IRA Status Report and proposed modification to the IRA Plan was submitted to the 
Department on June 15, 2004.  The Department subsequently denied the IRA Plan Modification 
due to insufficient supporting documentation to justify passive NAPL recovery; insufficient 
delineation of NAPL; the threat of a proposed interceptor trench creating new contaminant 
pathways; irregular NAPL recovery actions; lack of a proposed plan to monitor and control the 
migration of NAPL; and, the failure of the PRP to propose an active NAPL recovery system. 
 
GROUNDWATER SAMPLING 
 
On June 3, 2004, groundwater was sampled from existing monitoring wells.  A comparative 
summary of the results is provided in the attached Table 1.  The summary also provides data from 
sampling conducted on June 12, 2003.  Certificates of Analysis are provided in Appendix A.   
 
The results continue to show that the diesel release is not migrating along a preferential pathway 
outside the 15 inch reinforced concrete stormwater drain pipe along Main Street.  Additionally, 
results from microwell BP-1 (across Main Street on property of William Holmes) do not show 
any impact from either the diesel release (4-17582) or the dissolved gasoline release (RTN 4-
13333).          
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ADDITIONAL WELL INSTALLATIONS 
 
On August 17 and 18, 2004, Technical Drilling Services, Inc. (TDS) of Sterling, MA completed a 
combination of four inch wells and one inch microwells on the Site and within the Main Street 
right-of-way.  The four inch wells were spun with a hollow stem auger mounted on a GeoProbe 
6610DT direct push probe machine.  The small unit was necessary to avoid contact with overhead 
utility lines.  
 
Four inch wells ERW-1 and ERW-2 were completed on August 17th and their location is shown 
on the attached Figure 1.  Soil samples were not collected during the advancement of the auger 
and the total depth of both wells was approximately 13 feet below grade.  Also on the 17th, 
microwells DCW-4, DCW-5 and DCW-6 were established as shown on Figure 1.  Each of these 
microwells were advanced to a total depth of approximately 15 feet below grade.   
 
A composite sample from the 10 to 15 foot interval was collected from DCW-4 and analyzed for 
volatile petroleum hydrocarbons (VPH).  The results of the analysis show no detectable 
concentration of any VPH fraction.  Certificates of Analysis are provided in Appendix A.  
 
Four inch wells ERW-3 and ERW-4 were completed on August 18th and their location is shown 
on the attached Figure 1.  Soil samples were not collected during the advancement of the auger 
and the total depth of both wells was approximately 13 feet below grade.  Also on the 18th, 
microwells DCW-7 and DCW-8 were established as shown on Figure 1.  Each of these 
microwells were advanced to a total depth of approximately 15 feet below grade.   
 
Due to the visual and olfactory evidence of petroleum impact at DCW-7, two composite samples 
between 5 and 15 feet were collected and analyzed for volatile petroleum hydrocarbons (VPH).  
At approximately seven feet below grade, approximately 14 inches of pure petroleum saturated 
soil was observed within the DCW-7 core sample.  The results of the analysis show elevated 
concentrations of VPH fractions.  The elevated readings were slightly above Method 1 S2/GW1 
Standards in the MCP.  Extractable petroleum hydrocarbons (EPHs) were not analyzed.  
Certificates of Analysis are provided in Appendix A.    
 
The product observation at DCW-7 raised immediate concerns of impact to indoor air quality at 
the commercial/residential structure.  On August 26, 2004, a Summa cannister was set in a closed 
room on the second floor of the residence to measure indoor air concentrations of air phase 
hydrocarbons (APH).  The canister was regulated for steady intake over a 24 hour period and 
submitted to GeoLabs, Inc. of Braintree, MA for analysis.  A Certificates of Analysis is provided 
in Appendix A.        
 
Results from the APH analysis show no detectable concentration of the APH constituents.  
Detectable concentrations of benzene, ethylbenzene, toluene and xylenes were identified just 
above reportable limits.  The maximum concentration identified, 10.3 ug/m3, would not be 
expected to pose a threat to public health.               
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NAPL MEASUREMENTS AND RECOVERY 
 
On August 26, 2004, a site visit was conducted to measure the apparent NAPL thickness at all 
impacted wells using a Solinst Oil/Water Interface probe.  Results from the measurements are 
provided on the attached Table 2.         
 
A site visit was also conducted on October 7, 2004 with Department representative Cynthia Baran 
and LSP David Bennett, representing the PRP Richard Nantais.  NAPL measurements were again 
recorded with a Solinst Oil/Water Interface probe and are presented in Table 2.   
 
Significant increases in overall NAPL depths occurred in the four inch wells during the 42 day 
period between site visits.  NAPL depth increases are highlighted in Table 2 and noted next to 
each four inch well on Figure 1.   
 
NAPL recovery resumed on October 7th (the last recorded NAPL collection effort ended on May 
3, 2004 as reported in the IRA Status Report dated June 15, 2004).  Signed NAPL Withdrawal 
Forms are provided in Appendix B.   
 
The NAPL recovery has been performed by PRP Najib Badaoui, President of Eagle Gas, Inc., 
with direct oversight by LSP James J. Decoulos.  Decoulos conducted site inspections on October 
14th, October 28th and November 1st.         
 
On October 28, 2004, a four-inch diameter Keck passive recovery canister (PRC) skimmer, with a 
four-liter capacity, was placed in well ERW-2 to more accurately measure the rate of NAPL 
recovery.  Product information and schematic diagrams of the unit are provided in Appendix C.  
After an initial recovery of over 3 liters the first day, NAPL recovery to well ERW-2 has 
subsequently diminished to less than 1 liter per day.   
 
 
IRA PLAN MODIFICATION 
  
The recent evaluation and recovery of NAPL demonstrates that the recovery of diesel fuel from 
existing well points can be accomplished with passive recovery mechanisms.  However, this 
collection effort is not sufficient, by itself, to address the probable migration of NAPL and 
dissolved diesel constituents underneath the Main Street surface.  Past findings have shown that 
groundwater is migrating to the east - towards the private residence of William Holmes.   
 
Eagle Gas therefore proposes to implement a groundwater treatment system that withdraws 
groundwater from wells ERW-1 and ERW-4 at a rate sufficient to pull NAPL and dissolved diesel 
constituents back to its property.  The groundwater will be pumped to a treatment trailer, treated 
and be discharged into the ground via infiltration chambers.  The proposed layout is shown on 
Figure 1.  
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Prior to specifying and sizing a suitable pump, a pump test will need to be conducted from both wells.  
The pump test will require the installation of additional microwells across Main Street to measure the 
depression effects of pumping from ERW-1 and ERW-4.  Proposed microwells are shown on Figure 1.   
 
Once either ERW-1 or ERW-4 is selected as the groundwater withdrawal source, the remaining 
well will be fitted with a Keck PRC skimmer (i.e. if ERW-1 is used to withdraw and depress 
groundwater, ERW-4 will be fitted with the skimmer).  Additionally, well ERW-2 will continue to 
be fitted with a Keck PRC skimmer.  Based upon NAPL recovery rates recently measured, it is 
anticipated that the skimmer units will need to be checked and emptied three times per week. 
  
It is anticipated that groundwater withdrawal from either ERW-1 or ERW-4 will collect both 
NAPL and dissolved phase diesel constituents.  The pump, either a submersible unit or a jet pump 
located in the trailer, shall therefore be explosion proof and capable of pumping diesel product.  
Inside the trailer, the pump outlet will discharge to a 300 gallon separation tank that will provide 
for NAPL to be stabilized and separated.  A skimming unit shall be set in the separation tank to 
collect NAPL and the groundwater will be treated through two activated carbon drums and 
discharged into the groundwater infiltration galleries.  A 55 gallon drum shall be located in the 
trailer to collect NAPL.   
 
Sampling of groundwater shall occur on a weekly basis at the inlet and outlet of the activated 
carbon drums.  The groundwater shall be analyzed for both EPH and VPH fractions.   
 
The system will continue to operate in this prescribed manner until NAPL has been recovered to a 
sheen.  This milestone will not be considered achieved until both PRC skimmers and the 
separation tank show no NAPL recovery for a continuous three week period.   
 
Once NAPL has been adequately removed, a second phase of treatment will commence.  This 
phase will involve the introduction of chemical oxidants to the soil and groundwater.  Depending 
on the hydraulic conductivity of the subsurface, the oxidants may be introduced directly into the 
existing four inch wells or into an infiltration trench across Main Street as shown in Figure 1.   
 
The selection and application of oxidant will depend upon the permeability of the underlying soils.  
If it is determined from the pump test that the underlying materials are highly permeable, 
hydrogen peroxide (H2O2) shall be injected with an iron catalyst to chemically degrade the 
remaining diesel constituents.  The application is commonly referred to as a Fenton’s Reagent 
treatment.  The concentration of the peroxide shall be approximately 25% with an equal volume 
of dilute iron catalyst added at a concentration of 100 ppm. 
 
A determination of lower hydraulic conductivity will revise the oxidant selection to persulfate 
(S2O8).  Persulfate has been shown to be an effective oxidant of diesel product with a significantly 
longer persistence than peroxide.   
 
Both oxidants are considered safe for application in a GW1 area and do not create precipitates.  
Further details of the application and monitoring of the peroxide or persulfate oxidants will be 
provided to the Department after the completion of the pump test.   
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Eagle Gas appreciates the Department’s patience and cooperation in resolving the remediation of 
this release.  As you know, part of the delay associated with an appropriate response has been that 
the work to be conducted is mostly within the Main Street right-of-way controlled by the Town of 
Carver.  The Carver Board of Selectmen voted on October 12, 2004 to endorse a license 
agreement between Eagle and the Town, which provides authority to conduct these proposed 
actions.   
 
We look forward to your continued understanding and support.  Please feel free to call or email if 
you have any questions or concerns.  Thank you. 
 
Very truly yours, 

James J. Decoulos, PE, LSP 
jamesj@decoulos.com 
 
cc:  Francis J. Casey, Carver Board of Selectmen 
 Robert C. Tinkham, Jr., Carver Board of Health 
 Sarah G. Hewins, Carver Conservation Commission 
 William A. Halunen, Carver Department of Public Works 
 Dana E. Harriman, Carver Fire Department 
 Mark R. Reich, Esq., Kopelman and Paige, P.C. 

Donald P. Nagle, Esq. 
David Bennett, Bennett & O'Reilly, Inc. 
Theodore L. Bosen, Esq. 
Najib Badaoui, Eage Gas, Inc. 

mailto:jamesj@decoulos.com




Table 1
Positive Lab Results for Groundwater Samples

131 Main Street, Carver, MA
June, 2004

DUP DUP
Sample ID: BP-1 BP-2 BP-2 BP-3 BP-3 BP-4 MW-A MW-A DCW-1 DCW-A DCW-1 DCW-2 DCW-2 DCW-3 DCW-3 DCW-3A KEI-4                      MCP Method 1 Standards

Lab ID: 149931 134702 149932 134703 149933 135585 134710 149939 135581 135584 149938 135582 149936 135583 149934 149935 149937
Date Collected: 06/03/04 05/21/03 06/03/04 05/21/03 06/03/04 06/12/03 05/21/03 06/03/04 06/12/03 06/12/03 06/03/04 06/12/03 06/03/04 06/12/03 06/03/04 06/03/04 06/03/04 UCLs GW1 GW2 GW3

Parameter Units: µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
Methyl tert-butyl ether ND ND 16.8 ND ND 15.3 992 1730 6380 5930 243 46 ND ND ND ND 100,000 70 50,000 50,000
Benzene ND ND ND ND ND ND 40.4 40.5 11.7 9.40 ND ND ND ND ND ND 70,000 5 2,000 7,000
Toluene ND ND ND ND ND ND 22.0 ND 1030 1110 ND ND ND ND ND ND 100,000 1000 6,000 50,000
Ethylbenzene ND ND ND ND ND ND 202 173 1500 1580 ND ND ND ND ND ND 100,000 700 30,000 4,000
m & p-Xylenes ND ND ND ND ND ND 454 93 7090 7760 ND ND ND ND ND ND 100,000 10000 6,000 50,000
o-Xylene ND ND ND ND ND ND 143 15 3220 3380 ND ND ND ND ND ND 100,000 10000 6,000 50,000
Naphthalene ND ND ND ND ND ND 25.2 37.1 446 442 ND ND ND ND ND ND 60,000 20 6,000 6,000

VPH C5-C8 Aliphatic ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 100,000 400 1,000 4,000
Fractions C9-C12 Aliphatic ND ND ND ND ND ND ND 100.0 ND ND ND ND ND ND ND ND 100,000 4000 1,000 20,000

C9-C10 Aromatic ND ND ND ND ND ND 961 252 5410 5650 ND ND ND ND ND ND 100,000 200 5,000 4,000

Naphthalene ND ND ND ND ND ND 8.21 12.00 95.3 88.2 ND ND ND ND ND ND ND 60,000 20 6,000 6,000
Diesel PAH 2-Methylnaphthalene ND ND ND ND ND ND 1.30 ND 19.3 18.3 ND ND ND ND ND ND ND 100,000 10 10,000 3,000
Analytes Acenaphthene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 50,000 20 NA 5,000

Phenanthrene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 3,000 300 NA 50
Acenaphthylene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 30,000 300 NA 3,000
Fluorene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 30,000 300 NA 3,000
Anthracene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 30,000 2000 NA 3,000
Fluoranthene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 3,000 300 NA 200

Other Pyrene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 30,000 200 NA 3,000
Target PAH Benz[a]Anthracene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 30,000 1.0 NA 3,000
Analytes Chrysene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 30,000 2.0 NA 3,000

Benzo[b]Fluoranthene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 30,000 1.0 NA 3,000
Benzo[k]Fluoranthene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 30,000 1.0 NA 3,000
Benzo[a]Pyrene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 30,000 0.20 NA 3,000
Indeno[1,2,3-c,d]Pyrene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 30,000 8.0 10 5,000
Dibenzo[a,h]Anthracene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 30,000 0.50 NA 3,000
Benzo[g,h,i]Perylene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 30,000 300 NA 3,000

EPH C9-C18 Aliphatic ND ND ND 192 ND ND ND ND ND 702 ND ND ND ND ND ND ND 100,000 4000 1,000 20,000
Fractions C19-C36 Aliphatic ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 100,000 5000 NA 20,000

C11-C22 Aromatic ND ND ND ND ND ND ND ND 150 104 150 ND ND ND ND ND ND 100,000 200 50,000 30,000

Note:  Exceedance of Method 1 Standard is highlighted.



Table 2
Non Aqueous Phase Liquid (NAPL) Measurements

131 Main Street, Carver, MA

Depth from Depth from 
Depth from ground surface Depth from ground surface

ground surface Depth to top of Total Depth ground surface Depth to top of 
to top of NAPL of NAPL static water of Well to top of NAPL of NAPL static water

(feet) (feet) (feet) (feet) (feet) (feet) (feet)
Date: 8/26/2004 8/26/2004 8/26/2004 8/26/2004 10/7/2004 10/7/2004 10/7/2004

ERW-1 - - 6.86 12.90 6.34 0.60 6.94
ERW-2 7.03 0.29 7.32 12.80 6.30 3.28 9.58
ERW-3 - - 7.14 13.60 - - 6.93
ERW-4 7.05 0.05 7.10 12.70 6.53 1.88 8.41

BP-5RR 5.97 3.60 - 9.57 5.67 3.83 -
DCW-4 - - 7.12 12.60 - - 6.84
DCW-5 - - 5.60 11.95 - - 5.31
DCW-6 - - 6.57 12.3 - - 6.28
DCW-7 6.87 1.32 8.19 12.2 5.79 6.99 12.78

Table 3
Non Aqueous Phase Liquid (NAPL) Recovery

between October 7, 2004 and November 1, 2004
131 Main Street, Carver, MA

ERW-1 ERW-1 ERW-2 ERW-2 ERW-4 ERW-4
Date Time DEPTH OF EST. VOLUME DEPTH OF EST. VOLUME DEPTH OF EST. VOLUME

NAPL (IN) OF NAPL (LITER) NAPL (IN) OF NAPL (LITER) NAPL (IN) OF NAPL (LITER)

10/7/2004 1400 40 3.8 22 2.6
10/13/2004 2100 38 3.8
10/14/2004 1030 4 1.9
10/14/2004 1830 1.5
10/18/2004 2100 3 1.9 15 2.6
10/19/2004 2100 2 1.9 4 3.8
10/20/2004 2100 2 0.4 1 0.0
10/22/2004 1300 1 0.4 0.5 0.2
10/25/2004 2100 2 0.8 1 0.4
10/27/2004 2100 2 1.9 0.5 0.2
10/28/2004 1600 4 0.2 1.5
10/28/2004 2200 1.8
10/29/2004 1000 0.4
10/29/2004 2100 0.5
10/30/2004 1300 0.5
10/31/2004 2100 0
11/1/2004 1600 5 0.5 1

TOTALS 0.7 22.3 9.8

NOTES:  
1.  Underlined volumes represent estimates of NAPL recovered based upon water/diesel fuel mixture.
2.  Recovery of NAPL from ERW-2 began with a 4 inch Keck PRC skimmer on October 28, 2004.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

APPENDIX A 
CERTIFICATES OF ANALYSIS 


























































































































































































