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PSC SUMMER 2010 ENVIRONMENTAL MONITORING REPORT 

1	  INTRODUCTION
 

1.1  PURPOSE AND OBJECTIVES
 

In accordance with Section 2 of the Field Sampling Plan (FSP) of the modified Operation and Maintenance
(O&M) Plan, Environmental Monitoring Work Plan (EMWP), and Project Operations Plan (POP) for PSC
Resources Superfund Site (Site), this report presents the results of the summer 2010 environmental monitoring 
event.  A modified sampling approach for the environmental monitoring activities performed during and
subsequent to the summer 2008 environmental monitoring event was proposed in a technical memorandum
dated February 20, 2008. After discussions with USEPA and MassDEP, the proposed modifications pertaining to 
the future groundwater monitoring portion of the environmental monitoring activities were revised and
submitted to the agencies in a letter dated May 21, 2008.  In a letter from USEPA dated June 18, 2008, USEPA, 
following consultation with MassDEP, approved the proposed modified environmental monitoring activities.
Copies of each memorandum or letter are included in Appendix A. 

This report also provides a narrative discussion of methods used, approved deviations (if any), and field results
from the environmental monitoring event.  Additionally, the report summarizes historical analytical results and
other pertinent findings for the past twelve complete years of environmental monitoring at the Site. 

The results of the environmental monitoring events are used to demonstrate conformance and compliance with
the Performance Standards listed in Paragraph 15 of the Consent Decree and in accordance with the 
requirements of 40 CFR 264.97.  The objective of this monitoring event is to evaluate the concentrations of
constituents of concern (COCs) in the groundwater to assess the effectiveness of natural attenuation in achieving
the established Performance Standards. 

2	  FIELD ACTIVITIES 

The summer 2010 environmental monitoring event was performed at the Site on June 21, 2010.  The 
environmental monitoring event was performed in accordance with the approved June 1998 O&M Plan, EMWP,
and POP, as amended by correspondence dated January 31, 2001 and June 12, 2001, and as further amended by
letters/memoranda to the agencies dated June 16, 2004, May 26, 2005, May 11, 2006, June 12, 2007, February
20, 2008 and May 21, 2008, and a letter from USEPA dated June 18, 2008 (the approved O&M Plan, EMWP, and
POP; O’Brien & Gere 1998a, 2001, 2001b, 2004a, 2005a, 2006a, 2007a, 2008a, 2008b, 2008c).  A copy of each 
letter and memorandum is included in Appendix A.  A summary of modifications to the EMWP and a description
of the field activities performed during the summer 2010 environmental monitoring event are provided below. 

In accordance with Section 4.3.1.1 of the approved O&M Plan, EMWP, and POP, collection of groundwater
elevation data is no longer required. 

In accordance with the June 16, 2004 letter to the agencies, the following monitoring activities were
discontinued following the summer 2003 monitoring event: 

 Quaboag River and wetland surface water sampling 

 Volatile organic compound (VOC) and Bis(2-ethylhexyl)phthalate (BEHP) sample collection/analyses in river
sediment 

 Total PAHs, total PCBs, arsenic, and lead sample collection/analyses in wetland sediment 

In accordance with conclusions presented in the Summer 2004 Environmental Monitoring Report and approval
from the agencies, as memorialized in the May 26, 2005 letter to the agencies, the following monitoring activities
were discontinued following the summer 2004 monitoring event: 

 Quaboag River sediment samples at RSED-05 

 Wetland sediment samples at locations WL-SED-02 and WL-SED-03 

1 | FINAL DRAFT: October 19 , 2010 
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PSC SUMMER 2010 ENVIRONMENTAL MONITORING REPORT 

In accordance with conclusions presented in the Summer 2005 Environmental Monitoring Report and approval
from the agencies, as memorialized in the May 11, 2006 letter to the agencies, the following monitoring activities
were discontinued following the summer 2005 monitoring event: 

 Wetland sediment sample at location WL-SED-01
 

In accordance with the June 12, 2007 technical memorandum to the agencies, which contained revisions

requested by the agencies in their June 8, 2007 approval by electronic mail of the original technical

memorandum dated April 11, 2007, the following monitoring activities were discontinued following the summer

2006 monitoring event:
 

 Quaboag River sediment samples at RSED-01 and RSED-06
 

A February 20, 2008 technical memorandum is included in Appendix A.  The memorandum addresses (among

other things) a proposed modification to wetland sediment monitoring and groundwater monitoring.  USEPA’s
 
approval of the proposed modification to wetland sediment monitoring and groundwater monitoring is

documented in a letter dated June 18, 2008 (included in Appendix A).  The following monitoring activity was
 
discontinued following the summer 2007 monitoring event:
 

 Wetland sediment sample at WL-SED-04
 

The following monitoring activities were discontinued following the summer 2008 monitoring event:
 

 Groundwater samples at MW-102B, MW-103C and MW-104C
 

Based on the modifications to the EMWP stated above, groundwater is the only medium that now requires

monitoring.
 

2.1  GROUNDWATER SAMPLING 

Groundwater samples were collected June 1, 2010 from four monitoring wells (MW-101C (upgradient well),
MW-104B, MW-105B and PSC-112S) in accordance with USEPA’s approval letter dated June 18, 2008.  Field 
tests (including turbidity, temperature, specific conductance, pH, dissolved oxygen, and oxidation/reduction 
potential) were conducted in accordance with Appendix C of the FSP.  The field test results for the summer 2010 
environmental monitoring event are included in Appendix B of this report. 

The groundwater samples were shipped under chain-of custody to Life Science Laboratories, Inc. in Syracuse,
New York.  Samples were analyzed for the following eleven VOC COCs by USEPA Method 8260B: 1,1,1-
Trichloroethane, 1,1-Dichloroethane, 2-Butanone, Acetone, Benzene, Methylene chloride, Tetrachloroethene,
Trichloroethene, Vinyl chloride, cis-1,2-Dichloroethene, and trans-1,2-Dichloroethene.  The validated analytical
results for groundwater for the summer 2010 environmental monitoring event are presented and compared
with cleanup levels in Table 1 of this report and discussed in Section 3.1.1. below.  Historic groundwater
analytical results are presented and compared with cleanup levels in Table 2 and discussed in Section 3.1.2.
below. 

2.2  HEALTH AND SAFETY MONITORING 

Health and safety monitoring during the sampling event was conducted in accordance with Section 9 of the
Health and Safety Plan included as Appendix 5-3 of the O&M Plan, EMWP, and POP. 

3  RESULTS OF FIELD ACTIVITIES 

3.1  GROUNDWATER ANALYTICAL DATA SUMMARY 

3.1.1  Summer 2010 Environmental Monitoring Analytical Results 
Four monitoring wells were sampled and analyzed for the eleven VOCs specified above.  The validated analytical
results and cleanup levels are presented in Table 1. Monitoring well locations are shown on Figures 1 and 2.
The Data Validation Report for the summer 2010 environmental monitoring event is included in Appendix C of
this report. 

2 | FINAL DRAFT: October 19 , 2010 
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PSC SUMMER 2010 ENVIRONMENTAL MONITORING REPORT 

Monitoring well MW-101C is located upgradient of the cap.  No VOCs were detected in this monitoring well 
during the summer 2010 environmental monitoring event. 

Low VOC concentrations were detected in overburden wells MW-104B, MW-105B, and PSC-112S.  Detected 
constituents were below the interim cleanup levels with one exception.  Benzene was detected at 6.76 ug/L at 
MW-104B.  The interim cleanup level is 5 ug/L. 

3.1.2  Historic Groundwater Data Comparison 
A summary of the historic groundwater analytical results (for constituents that have a cleanup level) and the 
corresponding cleanup levels is presented in Table 2.  This table includes analytical data collected since 1998.
The constituents (with interim cleanup levels) detected during the summer 2010 environmental monitoring
event are summarized on Figure 2. 

Concentrations of all VOCs detected during the summer 2010 monitoring event continue to be significantly less 
than those detected in the initial environmental monitoring events in 1998 and 1999.  Concentrations of VOCs 
show a generally decreasing trend.  During the summer 2009 monitoring event all VOCs were below the interim 
cleanup levels.  Currently, VOCs are below the interim cleanup levels in the groundwater at all locations except
for MW-104B. The detected concentration of benzene (6.76 ug/L) was slightly above the interim cleanup level of
5 ug/L. 

CONCLUSIONS 

The results of the summer 2010 environmental monitoring event show that the VOC concentrations in 
groundwater continue to remain low and are significantly less than historical levels.  In accordance with 
USEPA’s June 18, 2008 letter, the next environmental monitoring event will be performed in June 2014.  
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Table 1
 
PSC Resources Superfund Site
 

Palmer, MA
 
2010 Ground Water Analytical Results and Cleanup Levels 

EM-MW-101C 
Overburden Well 

6/01/2010 

EM-MW-104B 
Overburden Well 

6/01/2010 

EM-MW-105B 
Overburden Well 

6/01/2010 

EM-PSC-112S 
Monitoring Well 

6/01/2010 
Ground Water Screened Interval (1) 6 - 16 25 - 30 8 - 18 1 - 11 

Chemical Name 
Interim Cleanup 
Levels Units 

1,1,1-Trichloroethane 200 ug/l  0.5 U  0.5 U 0.55  0.5 U 
1,1-Dichloroethane 3600 ug/l  0.5 U 0.58 J 31.4 6.69 
2-Butanone (MEK) 350 ug/l  10 U 1.67 J 1.70 J  10 U 
Acetone 3500 ug/l  10 U  10 U  10 U  10 U 
Benzene 5 ug/l  0.5 U 6.76* 4.27 0.69 
Methylene chloride 5 ug/l  2 U  2 U 0.20 J  2 U 
Tetrachloroethene 5 ug/l  0.5 U 0.89 0.57  0.5 U 
Trichloroethene (TCE) 5 ug/l  0.5 U 0.36 J 0.85  0.5 U 
Vinyl Chloride 2 ug/l  1 U  1 U 1.23 0.34 J 
cis-1,2-Dichloroethene 70 ug/l  0.5 U  0.5 U 3.10 0.20 J 
trans-1,2-Dichloroethene 100 ug/l  0.5 U  0.5 U 0.15 J  0.5 U 

Note: 
(1) Measured in feet below grade 
(2) * = Exceeds Interim Cleanup Level 

O'Brien & Gere 
I:\Psc-Resources.5819\44344.Psc-Resources-S\Docs\Reports\Summer 2010\FINAL REPORT\June 2010 Tab 1 GW.XLS 10/15/2010 



     

      

          

          

          

          

          

          

          

          

          

          

          

Table 2
�
PSC Resources Superfund Site
�

Palmer, MA
�
Historic Ground Water Analytical Results and Cleanup Levels
�

MW-101C - Overburden Monitoring Well
�

Chemical ICLs 

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

9/30 12/14 3/16 6/14 9/20 12/13 3/13 6/12 12/19 6/4 12/10 6/17 12/3 6/17 6/21 6/23 6/20 6/25 6/26 6/22 6/01 

Metals (mg/L) 

Lead 0.015 0.005 U  0.005 U  0.005 U 0.003 J 0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U 0.0013 J  0.005 U  0.005 U  0.005 U 0.01 U 0.01 U NA NA 

SVOCs (ug/L) 

BEHP 6  5.3 U  5.3 U  5.2 U  5.1 U  5.2 U  6.7 U  5.1 U 1.0 J  5.3 U  5.0 U  5.2 U  5.0 U  5 U  5.1 U  5.1 U 1.1 J  5.1 U 5.2 U 5.2 U NA NA 

VOCs (ug/L) 

1,1,1-TCA 200  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U  0.50 U  0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 

1,1-DCA 3600  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U  0.50 U  0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 

MEK 350  10 U  10 U  10 U  10 U  10 U  10 U  10 U  10 U  10 U  10 UJ  10 U  10. UJ  10 U  10. U  10. U  10 U  10.0 U 10 U 10 U 10 U 10 U 

Acetone 3500  10 U  10 U  10 U  10 U  10 UJ  10 U  10 U  10 U 1.3 J  10 UJ  10 U  10. UJ  10 UJ 1.8 J  10 UJ  10 U  10.0 U 10 U 10 U 10 U 10 U 

Benzene 5  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U  0.50 U  0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 

Meth chlor 5  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  2.0 U  2.0 U  2.0 U  2.0 U  2.0 U  2 U  2.0 U  2 U  2.0 U  2.0 U  2.0 U  2.00 U 2 U 2 U 2 U 2 U 

PCE 5  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U  0.50 U  0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 

TCE 5  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U  0.50 U  0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 

VC 2  1.0 U  1.0 U  1.0 U  1.0 U  1.0 U  1.0 U  1.0 U  1.0 U  1.0 U  1.0 U  1 U  1.0 U  1 U  1.0 U  1.0 U  1.0 U  1.00 U 1 U 1 U 1 U 1 U 

cis-1,2-DCE 70  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U  0.50 U  0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 

t-1,2-DCE 100  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U  0.50 U  0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 

Notes: 

Only parameters with cleanup levels are reported D = result from diluted analysis 

U = Not detected ICLs = Interim Cleanup Levels 

* = exceeds cleanup level J = Estimated 

NA = Not Analyzed 

Parameters: MEK = 2-Butanone Meth Chlor = Methylene Chloride VC = Vinyl chloride 

BEHP = bis(2-Ethylhexyl)phthalate PCE = Tetrachloroethene t-1,2-DCE = trans-1,2-Dichloroethene 

1,1,1-TCA = 1,1,1-Trichloroethane TCE = Trichloroethene cis-1,2-DCE = cis-1,2-Dichloroethene 

1,1-DCA = 1,1-Dichloroethane 

O'Brien & Gere
�
I:\Psc-Resources.5819\44344.Psc-Resources-S\Docs\Reports\Summer 2010\FINAL REPORT\June 2010 Tab 2 Historic GW
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Table 2
�
PSC Resources Superfund Site
�

Palmer, MA
�
Historic Ground Water Analytical Results and Cleanup Levels
�

MW-104B - Overburden Monitoring Well
�

Chemical ICLs 

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

10/9 12/15 3/17 6/15 9/20 12/13 3/13 6/13 12/21 6/6 12/12 6/18 12/5 6/17 6/23 6/24 6/21 6/27 6/27 6/23 6/01 

Metals (mg/L) 

Lead 0.015 0.005 U 0.01 0.002 J 0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U 0.01 U 0.01 U NA NA 

SVOCs (ug/L) 

BEHP 6 5.7 
5.2 UJ  5.1 U  5.3 U  5.1 U  6.7 U  5.1 U  5.2 U 2.0 J 2.4 J  5.1 UJ  5.0 U  5 U  5.0 U  5.2 U 3400 *  5.2 U 5.2 U 1.2 J NA NA 

VOCs (ug/L) 

1,1,1-TCA 200  0.50 U  50 UD  5.0 U  0.50 U  5.0 U  2.5 U  0.50 U  1.0 U  0.50 U  0.50 U  1 U  1.2 U  0.5 U  1.3 U  0.50 U  0.50 U  0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 

1,1-DCA 3600 12 20 D 7.0 5.8 17 J 11 6.0 5.3 12 6.5 5.1 2.6 2.4 4.3 5.5 3.4 1.6 1.5 1.27 0.47 J 0.58 J 

MEK 350  10 U 1000 UD*  100 U  10 U  100 U  50 U  10 U  20 U  10 UJ  10 U  20 U  25. UJ  10 U  25 U  10 U  10 U  10 U 10 U 10 U 10 U 1.67 J 

Acetone 3500  10 U  250 UD*  100 U  10 U 90 J  50 U  10 U  20 U 79 J  11 U  20 U  25. UJ  10 UJ  25 U  10 UJ  10 U  10 U 10 U 10 U 10 U 10 U 

Benzene 5 91 * 2700 D * 110 * 130 * 310 J * 120 * 58 * 47 * 82 * 67 * 51 * 68 * 70 * 30 * 26 * 19 * 5.8 * 6.37 * 7.57 * 2.55 6.76* 

Meth chlor 5  1.1 U  50 UD*  5.0 U  0.65 U  2.5 U  10 U* 0.37 J  4.0 U  2.0 U  2.0 U 0.53 J  5.0 U 0.43 J  5.0 U 0.41 J  2.0 U 0.31 J 2 U 2 U 2 U 2 U 

PCE 5  0.50 U  12 UD*  5.0 U  0.50 U  5.0 U  2.5 U  0.50 U  1.0 U  0.50 U  0.50 U  1.0 U  1.2 U  0.5 U  1.3 U  0.50 U  0.50 U  0.50 U 0.5 U 0.5 U 1.10 0.89 

TCE 5  0.50 U  50 UD*  5.0 U 0.11 J  5.0 U  2.5 U  0.50 U  1.0 U  0.50 U  0.50 U  1.0 U  1.2 U  0.5 U  1.3 U  0.50 U  0.50 U  0.50 U 0.5 U 0.5 U 0.28 J 0.36 J 

VC 2  1.0 U  100 UD*  10 U  1.0 U  10 U*  5.0 U*  1.0 U  2.0 U  1.0 U  1.0 U  2.0 U  2.5 U*  1.0 U  2.5 U*  1.0 U  1.0 U  1.0 U 1 U 1 U 1 U 1 U 

cis-1,2-DCE 70 0.25 J 32 D  5.0 U  0.50 U  5.0 U  2.5 U  0.50 U  1.0 U  0.50 U  0.50 U  1.0 U  1.2 U  0.5 U  1.3 U  0.50 U  0.50 U  0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 

t-1,2-DCE 100 0.90 
12 UD  5.0 U 0.22 J  5.0 U  2.5 U 0.15 J  1.0 U 0.33 J 0.18 J  1.0 U  1.2 U 0.18 J  1.3 U  0.50 U  0.50 U  0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 

Notes: 

Only parameters with cleanup levels are reported D = result from diluted analysis 

U = Not detected ICLs = Interim Cleanup Levels 

* = exceeds cleanup level J = Estimated 

NA = Not Analyzed 

Parameters: MEK = 2-Butanone Meth Chlor = Methylene Chloride VC = Vinyl chloride 

BEHP = bis(2-Ethylhexyl)phthalate PCE = Tetrachloroethene t-1,2-DCE = trans-1,2-Dichloroethene 

1,1,1-TCA = 1,1,1-Trichloroethane TCE = Trichloroethene cis-1,2-DCE = cis-1,2-Dichloroethene 

1,1-DCA = 1,1-Dichloroethane 

O'Brien & Gere 
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Table 2
�
PSC Resources Superfund Site
�

Palmer, MA
�
Historic Ground Water Analytical Results and Cleanup Levels
�

MW-105B - Overburden Monitoring Well
�

Chemical ICLs 

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

9/29 12/15 3/17 6/15 9/23 12/14 3/14 6/13 12/20 6/6 12/12 6/18 12/5 6/17 6/23 6/23 6/21 6/26 6/26 6/23 6/01 

Metals (mg/L) 

Lead 0.015 0.002 J 0.003 J 0.005 U 0.003 J 0.006 0.004 J 0.002 J 0.001 J 0.002 J 0.005 U 0.0025 J 0.004 J 0.003 J 0.0014 J 0.00088 J  0.005 U 0.00084 J 0.01 U 0.01 U NA NA 

SVOCs (ug/L) 

BEHP 6  5.3 UJ  5.1 UJ  5.1 U  5.2 U  5.0 UJ  5.4 U  5.7 U 43 *  5.1 U 4.6 J  5.1 U  5.0 U  5 U  5.0 U  5.1 U 2.2 J  5.0 U 5.1 U 5 U NA NA 

VOCs (ug/L) 

1,1,1-TCA 200 51 81 D 49 60 130 69 28 53 17 20 18 20. 7.9 5.2 4.2 2.1 2.00 1.42 0.96 0.28 J 0.55 

1,1-DCA 3600 160 170 D 150 150 88 100 110 99 150 110 96 72. 50 68. 66. 55 67.0 43.1 26.1 26.8 31.4 

MEK 350  100 U  100 UD  100 U 28 J  50 UJ  50 U  100 U  20 U 50 
50 U  50 U  50. UJ  100 U  50. U  20. U  20 U 1.90 J 20 U 10 U 10 U 1.70 J 

Acetone 3500 190 250 D 130 140 
50 UJ  50 U  100 U 160 180 J  83 U  50 U 21. J  100 UJ 6.4 J  20 UJ  20 U  10.0 U 20 U 10 U 2.23 J 10 U 

Benzene 5 14 * 15 D * 12 * 13 * 1.4 J 3.8 6.9 * 5.8 * 12 * 9.1 * 6.9 * 3.2 2.4 J 4.9 4.3 3.4 3.6 3.4 2.2 2.90 4.27 

Meth chlor 5  5.0 U 1.3 JD  5.0 U  2.5 U  2.5 U  10 U*  20 U*  4.0 U 0.52 J  10 U*  10 U*  10 U*  20 U*  10. U*  4.0 U 0.26 J  2.0 U 4 U 2 U 2 U 0.20 J 

PCE 5  5.0 U  5.0 UD  5.0 U 0.65 J 1.4 J 0.90 J  5.0 U 0.68 J 0.58 J 0.51 J  2.5 U 0.97 J  5 U 0.93 J 0.29 J 0.40 J 0.42 J 0.36 J 0.41 J 0.29 J 0.57 

TCE 5 3.0 J 4.1 JD 2.8 J 3.1 1.6 J 1.8 J  5.0 U 2.2 2.6 1.6 J 1.1 J 2.3 J  5 U 1.2 J 0.99 J 0.82 J 0.81 0.82 J 0.55 0.37 J 0.85 

VC 2 3.5 J * 5.9 JD * 13 * 5.2 * 5.0 U*  5.0 U* 6.9 J * 4.6 * 14 * 5.4 * 3.8 J * 3.7 J *  10 U* 5.1 * 4.1 * 4.1 * 5.5 * 2.9 J * 1.85 1.97 1.23 

cis-1,2-DCE 70 61 59 D 44 44 12 30 16 22 36 20 21 16. 6.2 10. 11. 6.9 7.7 5.56 2.07 2.11 3.10 

t-1,2-DCE 100 1.3 J 1.4 JD 1.2 J 1.2 J  2.5 U  2.5 U  5.0 U 0.72 J 1.8 0.97 J  2.5 U  2.5 U  5 U 0.61 J 0.45 J 0.34 J 0.34 J 0.28 J 0.5 U 0.14 J 0.15 J 

Notes: 

Only parameters with cleanup levels are reported D = result from diluted analysis 

U = Not detected ICLs = Interim Cleanup Levels 

* = exceeds cleanup level J = Estimated 

NA = Not Analyzed 

Parameters: MEK = 2-Butanone Meth Chlor = Methylene Chloride VC = Vinyl chloride 

BEHP = bis(2-Ethylhexyl)phthalate PCE = Tetrachloroethene t-1,2-DCE = trans-1,2-Dichloroethene 

1,1,1-TCA = 1,1,1-Trichloroethane TCE = Trichloroethene cis-1,2-DCE = cis-1,2-Dichloroethene 

1,1-DCA = 1,1-Dichloroethane 

O'Brien & Gere 
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Table 2
�
PSC Resources Superfund Site
�

Palmer, MA
�
Historic Ground Water Analytical Results and Cleanup Levels
�

PSC112S - Overburden Monitoring Well
�

Chemical ICLs 

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

10/9 12/14 3/17 6/14 9/20 12/13 3/13 6/12 12/20 6/6 12/11 6/17 12/4 6/17 6/22 6/23 6/21 6/26 6/26 6/23 6/01 

Metals (mg/L) 

Lead 0.015 0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U 0.01 U 0.01 U NA NA 

SVOCs (ug/L) 

BEHP 6  5.3 U  5.3 U  5.0 U  5.1 U  5.1 U  5.6 U  5.2 U  5.1 U  5.0 U 2.6 J  5.1 U  5.0 U  5 U  5.0 U  5.3 U 7.9 * 1.2 J 5.1 U 5.2 U NA NA 

VOCs (ug/L) 

1,1,1-TCA 200  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U  0.50 U  0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 

1,1-DCA 3600 9.1 12 3.6 5.7 2.6 J 4.6 1.7 4.6 7.0 8.6 8.6 2.2 3.6 5.5 7.2 8.7 9.00 11.3 5.78 4.23 6.69 

MEK 350  10 U  10 U  10 U  10 U  10 U  10 U  10 U  10 U  10 U 1.3 J  10 U  10. UJ  10 U  10. U  10. U  10 U  10.0 U 10 U 10 U 10 U 10 U 

Acetone 3500 9.4 J  10 U  10 U  10 U 2.1 J  10 U  10 U 7.2 J  10 UJ  10 U  10 U  10. UJ  10 UJ  10. U  10 UJ  10 U 1.80 J 10 U 10 U 10 U 10 U 

Benzene 5 0.79 3.0 0.64 2.0 0.47 J 0.97 0.39 J 0.78 0.70 1.2 0.96 0.18 J 0.42 J 0.44 J 0.58 0.61 0.49 J 0.71 0.3J 0.26 J 0.69 

Meth chlor 5  0.5 U  0.50 U  0.50 U  0.50 U  0.5 U  2.0 U  2.0 U  2.0 U  2.0 U  2.0 U  2 U  2.0 U  2 U  2.0 U  2.0 U  2.0 U  2.00 U 2 U 2 U 2 U 2 U 

PCE 5  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U  0.50 U  0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 

TCE 5  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U  0.50 U  0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 

VC 2 0.20 J 0.28 J 0.48 J  1.0 U  1.0 U 0.11 J  1.0 U  1.0 U  1.0 U  1.0 U 0.24 J  1.0 U  1 U 0.20 J 0.13 J 0.24 J 0.30 J 0.69 J 1U 0.50 J 0.34 J 

cis-1,2-DCE 70 0.18 J 0.14 J  0.50 U  0.50 U  0.50 U 2.3 
0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U 0.13 J  0.50 U 0.10 J 0.26 J 0.41 J 0.18J 0.12 J 0.20 J 

t-1,2-DCE 100 0.14 J 0.28 J  0.50 U 0.13 J  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U  0.50 U  0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 

Notes: 

Only parameters with cleanup levels are reported D = result from diluted analysis 

U = Not detected ICLs = Interim Cleanup Levels 

* = exceeds cleanup level J = Estimated 

NA = Not Analyzed 

Parameters: MEK = 2-Butanone Meth Chlor = Methylene Chloride VC = Vinyl chloride 

BEHP = bis(2-Ethylhexyl)phthalate PCE = Tetrachloroethene t-1,2-DCE = trans-1,2-Dichloroethene 

1,1,1-TCA = 1,1,1-Trichloroethane TCE = Trichloroethene cis-1,2-DCE = cis-1,2-Dichloroethene 

1,1-DCA = 1,1-Dichloroethane 

O'Brien & Gere 
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O'BRIEN 6 GERE 


June 16, 2004 

Mr. Donald McElroy 
Remedial Project Manager 
USEPA • Region 1 
I Congress Street, Suite 1100 
M.C.lIBT 
Boston, Massachusetts 02114·2023 

Ms. Evelina Vaughn 
MADEP 
Bureau of Waste Site Cleanup 
One Winter Street 
Boston, Massachusetts 02108 

Re: 	 PSC Resources Superfund Site 
Palmer Massachusetts 

Filll~~~ltfi)',"Il'tife 

Dear Mr. McElroy and Ms. Vaughn: 

This letter serves three purposes. First, pursuant to Paragraph 26 of the Consent Decree for the PSC 
Resources Superfund Site, this provides notification that the fifteenth environmental monitoring sampling 
event will be perfonned during the week ofJune 21, 2004. This letter also provides a modified sampling 
approach for this monitoring event based on our Technical Memorandum dated December 5, 2003 (the 
Memorandum). Finally, the letter presents bioavailability evaluation criteria to be used for certain metals. 

June 2004 Modified Sampling Apprt)aeh 
Per Mr. McElroy's telephone discussions with Judith Rank of O'Brien & Gere Engineers, Inc. on June 8 
and June 10,2004, the June 2004 monitoring event will be perfonned as follows: 

• 	 Ground water samples will be obtained in accordance with Section 4 of the modified Operation and 
Maintenance (O&M) Plan, Environmental Monitoring Work Plan (EMWP), and Project Operations 
Plan (POP). 

• 	 Quaboag River sediment samples will be collected and analyzed for Simultaneously Extracted 
Metals/Acid Volatile Sulfides (SEMIAVS) for lead at sample locations where concentrations of lead 
have exceeded the site·specific cleanup level during previous monitoring events (RSED·OS and 
RSED..o6). 

• 	 Wetland sediment samples will be collected and analyzed for SEMIAVS for zinc at sample locations 
where concentrations of zinc have exceeded the site-speoifio cleanup level during previous 
monitoring events (WL·SED·O I and WL-SED·04). 

• 	 River sediment samples will be collected for lead at each sample location (RSED·OI, RSEO·OS, and 
RSED·06). Wetland sediment samples will be collected for zinc at each sample location (WL·SED. 
01, WL·SEO-02, WL-8EO..o3, and WL-SED.04). These samples will be held in the lahcratory 

O'BrIen & Gere El'\glneen, Inc.,an O'Brien & Gere company 
5C(()BriItOfl!leld Pakwoy I P.O. 80x 4873. Syracuse, NewYock 13221-4873 
(316) 437-6100 f FAX (315) 463-7554 • http://www-ObQ.com 
... omi offfce./tl moJor V.s. ems; 

http:http://www-ObQ.com
http:WL-SED.04
http:RSED..o6
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cooler until SEMIAVS results have been received and evaluated, and will not be analyzed unless 
SEMIAVS results indicate that lead and zinc are bioavailable. 

Per the same telephone discussions between Mr. McElroy and Ms. Rank: 

• 	 As described in Sections 3.1 and 3.3 of the Memorandum, there are no concentrations above site
specific cleanup levels in Quaboag River and wetland surface water. Therefore, Quaboag River and 
wetland surface water samples will no longer be collected. 

• 	 As described in Sections 3.2.1 and 3.2.2 of the Memorandum, VOC and BEHP concentrations 
detected in Quaboag River sediment at the upstream sampling location (RSBD-Ol) are statistically 
equivalent to VOC and BEHP concentrations detected in the Quaboag River sediment at the 
downstream sampling locations (RSED-OS and RSED-06). Based on these statistics, VOCs and 
BEHP in Quaboag River sediment are not present at concentrations above site-specific cleanup 
levels. Therefore, VOC and BEHP samples in river sediment will no longer be collected. 

• 	 As described in Section 3.4.1 of the Memorandwn, and based on the telephone discussion on Iune 8, 
2004, total PAHs have been consistently below the cleanup levels for the last four years (March 2000 
- June 2003). Therefore, wetland sediment samples for total PAHs will no longer be collected. 

• 	 As described in Sections 3.4.2 and 3.4.3 of the Memorandum, total PCBs, arsenio, and lead Iiave not 
been detected at concentrations above the site-specific cleanup level in wetland sediment. Therefore, 
wetland sediment samples for total PCBs, arsenic, and lead will no longer be collected. 

BloavallabUity Evaluation CrUerla 
As stated in Section 4.3.2 of the O&M Plan, EMWP, and POP, Quaboag River and wetland sediment may 
be analyzed to document the molar concentration ratios of SEMIAVS if constituents are found to exceed 
their respective site-specific cleanup levels. As stated above, sediment samples will be collected and 
analyzed for SEMIAVS at Northeast Analytical in Schenectady, New York. The SEMIAVS results will 
be used to evaluate the bioavailability oflead in Quaboag River sediment and zinc in wetland sediment. 

The toxicity ofdivalent cationic metals like lead and zinc in sediments can be reduced through binding to 
acid-volatile sulfide (AVS). Such metals are not biologically available when bound to AVS. When the 
molar concentration of AVS exceeds that of the Simultaneously extracted metals (SEM), they exist 
predominantly as insoluble metal sulfides, which are presumably not biologically available. Thus, if the 
molar concentration of AVS in sediments is higher t1)an the sum of the molar concentrations of divalent 
cationic metals in a I Normal hydrochloric acid extract, all of the metals are in nonbioavailable forms in 
the sediments. This relationship can be summarized in the following manner: 

SEM:AVS > I = metals are present in bioavailable forms 

SEM:AVS < I = metals are not likely to be bioavailable 

Based on this relationship and oral approval from Mr. McElroy on June 15,2004, SEMIAVS results 
obtained during the June 2004 monitoring event will be evaluated as follows: 

• 	 If A VS exceeds SEM in a sediment sample, then metal concentrations detected in that sample will be 
considered ecologically insignificant because the metals are not considered to be bioavailable. 
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• 	 If SEM exceeds AVS in a sediment sample, then these data will be used to calculate an "adjusted 
concentration" which accounts for the bioavailability of metals. The adjusted concentration will then 
be compared to site-specific cleanup levels. 

In the latter case, the following equation will be implemented for each divalent cationic metal in this 
order: copper, lead, cadmium, zinc, and nickel. TItis order represents the presumed order of preferential 
binding. In doing so for each successive metal, the remaining (decreasing) molar concentration of AVS 
can be applied to the molar concentration of specific metals. When the concentration of AVS is zero, all 
remaining metals are assumed to be bioavailable. Following this calculation, the adjusted concentration 
oflead and zinc will be compared to site-specific cleanup levels. 

Metalb = (MetalSBM - AVS) 0(MW M •• ,) 

where, 
Metalb = concentration of metal that is bioavailable (mglkg), 
MetalsBM = molar concentration of metal as determined by simultaneous 

elttraction (moleslkg), 
AVS = molar concentration of AVS (moleslkg), and 

= molecular weight ofmetal (mglmoles).MWM.", 

If the adjusted concentrations are below site-specific cleanup levels, it will be assumed that ecological 
impacts at that sample location are not significant. 

If the SEMJAVS results indicate thaI metals of concern are not bioavailable, or if they are not bioavailable 
above the site-specific cleanup levels, further sediment monitoring in the Quaboag River andlor the 
wetland will be terminated. 

Please feel free to call me ifyou should have any questions. 

Very truly yours, 

'Bp'~ ENGINEERS, INC. 
James R. Heckalhome, P.E. 
Project Coordinator 

O:'SYRACUSB\DlV71I1'rojec1S\sSI900S\2_CORRESIAOENCY'<totification IS&revised sampling approach.doc 

cc: G. Gill-Austern, Esq. - Nutter, McClennen & Fish, LLP 
M. Connell - Parker-Hannifm Corporation 
J. Hunt - de maximis, Inc. 
J. Shanahan, P.E. - O'Brien & Gere Engineers, Inc. 
J. Rank - O'Brien & Gere Engineers, Inc. 

. " 	 .'..... 
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May 26, 2005 

Mr. Donald McElroy 
Remedial Project Manager 
USEPA - Region 1 
I Congress Street, Suite 1100 
M.C.HBT 
Boston, Massachusetts 02114-2023 

Mr. Paul Craffey 
MADEP 
Bureau of Waste Site Cleanup 
One Winter Street, 7"' Floor 
Boston, Massachusetts 02108 

Re: PSC Resources Superfund Site 
Palmer Massachusetts 

File: 5819.005 #2 

Dear Mr. McElroy and Mr. Craffey: 

This letter serves two purposes. First, pursuant to Paragraph 26 of the Consent Decree for the PSC 
Resources Superfund Site, it provides notification that the sixteenth environmental monitoring sampling 
event will be performed during the week of June 13, 2005. The samples will be obtained in accordance 
with Section 4 of the modified Operation and Maintenance (O&M) Plan, Environmental Monitoring 
Work Plan (EMWP), and Project Operations Plan (POP), as changed by the modified sampling approach 
memorialized in our June 16, 2004 letter to EPA and DEP (copy attached). 

Second, this letter provides, based on our Summer 2004 Environmental Monitoring Report dated 
November 22, 2004, a further modified sampling approach for the upcoming monitoring event, which Mr. 
McElroy orally approved during a telephone discussion with Judith Rank of O'Brien & Gere Engineers, 
Inc. on May 16,2005. 

June 2005 Modified Samplillg Approach 
The June 2005 monitoring event will consist of the following: 

• 	 Ground water samples will be obtained in accordance with Section 4 of the modified O&M Plan, 
EMWP, and POP. 

• 	 River sediment samples will be collected for lead ilt sample locations RSED-O I and RSED-06, but 
no longer at sample location RSED-05. 

• 	 Wetland sediment samples will be collected for zinc at sample locations WL-SED-OI and WL-SEO
04, but no longer at sample locations WL-SED-02 and WL-SED-03. 

O'&\en & Gale Englneer$, !nC.,an O'Belen & Gent company 
ro::o B~ttonneld Pallcwo.y I P.O. Box 4873. Syracuse. New York 13221·4873 
(315) 437·6100/ FAX(315) <163-7554 • hnp:llwww.obg.com 
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Please feel free to call me ifyou should have any questions. 

Very truly yours, 

'B'l~~"mc, 

James R. Heckathome, P.E. 
Project Coordinator 

J:ID IV11IProjeclslS81900S12_CORRESIAGENCYlnotifieation l6.doe 

cc: G. Gill-Austem, Esq. - Nutter, McClennen & Fish, LLP 
M. Connell - Parker-Hannifin Corporation 
J. Hunt - de maximis, inc. 
l. Shanahan, P.E. - O'Brien & Gere Engineers, Inc. 
J. Rank - O'Brien & Gere Engineers, Inc. 



May 11,2006 

Mr. Donald McElroy 
Remedial Project Manager 
USEPA-Region I 
I Congress Street, Suite 11 00 
M.C.HBT 
Boston, Massachusetts 02114-2023 

Mr. Paul Craffey 
MADEP 
Bureau of Waste Site Cleanup 
One Winter Street, 7th Floor 
Boston, Massachusetts 02108 

Re: PSC Resources Superfund Site 
Palmer Massachusetts 

File: 5819.005 #2 

Dear Mr. McElroy and Mr. Craffey: 

This letter serves two purposes. First, pursuant to Paragraph 26 of the Consent Decree for the PSC 
Resources Superfund Site, it provides notification that the seventeenth environmental monitoring 
sampling event will be performed during the week of June 19, 2006. The samples will be obtained in 
accordance with Section 4 of the modified Operation and Maintenance (O&M) Plan, Environmental 
Monitoring Work Plan (EMWP), and Project Operations Plan (POP), as changed by the modified 
sampling approaches memorialized in our June 16, 2004 and May 26, 2005 letters to EPA and DEP 
(copies attached). 

Second, this letter provides, based on our Summer 200S Environmental Monitoring Report that was 
submitted to the agencies on October 26, 200S, a further modified sampling approach for the upcoming 
monitoring event, which Mr. McElroy approved via electronic mail to Judy Shanahan of O'Brien & Gere 
Engineers, Inc. on May 8, 2006. 

J/lne 2006 Modified Sampling Approach 
The June 2006 monitoring event will consist ofthe following: 

• 	 Ground water samples will be obtained in accordance with Section 4 of the modified O&M Plan, 
EMWP, and POP. 

• 	 River sediment samples will be collected for lead at sample locations RSED-O I and RSED-06, but 
no longer at sample location RSED-05. 

• 	 A wetland sediment sample will be collected for zinc at sample IDeation WL-SED-04, but no longer 
at sample locations WL-SED-OI. WL-SED-02 and WL-SED-03. 

5000 Srlttonfield Parkway I P.O. Sox 4873, Syracuse, Now York 13221.4873 
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""with offlr:es IR 25 maJor fflatropof/tan areas and growIng. 	 O'BRIEN e GERE'S ~;I 60TH ANNIVERSARY 
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Please feel free to call me if you should have any questions. 

Very truly yours, 

O'B~EN~INEERS, INC. 

James R. Heckathome, P.E. 
Project Coordinator 

1:\0IV71 \Projeo~\S81900'\2_CORRESIAGENCYlnotification 17.doc 

cc: G. Gill-Austem, Esq. - Nutter, McClennen & Fish, LLP 
M. Connell· Parker-Hannifin Corporation 
J. Hunt - de maximis, inc. 
J. Shanahan, P.E. - O'Brien & Gere Engineers, Inc. 
J. Rank - O'Brien & Gere Engineers, Inc. 



June 12, 2007 

Mr. Donald McElroy 
Remedial Project Manager 
USEPA  Region I 
I Congress Street, Suite 1100 
M.e. HBT 
Boston, Massachusetts 02114·2023 

Mr. Paul Craffey 
MassDEP 
Bureau of Waste Site Cleanup 
One Winter Street, 7" Floor 
Boston, Massachusetts 02108 

Re: 

File: 

PSC Resources Superfund Site 
Palmer Massachusetts 
5819.005#2 

Dear Mr. McElroy and Mr. Craffey: 

On June 8, 2007, O'Brien & Gere received electronic mail messages from MassDEP and USEPA 
approving the proposal to terminate further monitoring of Quaboag River sediments advanced in O'Brien 
& Gere', April 11,2007 technical memorandum. 

USEPA also included a comment regarding Section 5.2 in its June 8, 2007 electronic mail message, 
which has been addressed in the attached revision of the technical memorandum. 

Very truly yours, 

O'BRIEN & GERE ENGINEERS, INC. 

James R. Heckathorne. P.E. 
Project Coordinator 

I:IJ)IV71\Projecls\58I 9005\2_CORRESv..OENCYlRiversed imentmemotransrnhtn[revised,doc 

cc: G. Gill·AuSlem, Esq. - Nuller, McClennen & Fish, LLP 
M. Connell- Parker·Hannifin Corporation 
J. Hunt - de maximiS) inc. 
J. Shanahan, P.E. - O'Brien & Gere Engineers, Inc. 
J. Rank - O'Brien & Gere Engineers, Inc. 
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To: Don McElroy, USEPA cc: G.L. GiII·Austern, Esq. - NMP 
Paul Craffey, MassDEP M. Connell - Parker·Hannifin 

From: William Schew, Ph.D., Sr. Technical Director J.R. Heckathorne, P.E. - O'Brien & Gere 
Re: Quaboag River Sediment Evaluation - Revised J.M. Rank - O'Brien & Gere 
File: 5819.005 #3 JA Shanahan, P.E. - O'Brien & Gere 
Date: June 12,2007 

1,0, Introduction 
In accordance with Section 4.2 of the draft Summer 2006 Environmental Monitoring Report, this technical 
memorandum documents an evaluation to assess whether Quaboag River sediment monitoring at the PSC 
Resources Superfund Site (Site) in Palmer, Massachusetts should be terminated. It reaches the conclusion that 
sediment monitoring should be terminated. 

As described below, the following four factors are evaluated: I) whether levels of lead in Site ground water that 
discharges into Quaboag River are at levels expected to cause lead concentrations in river sediment to exceed 
published ecological standards; 2) whether observed mean concentrations of lead in river sediments are within the 
range of published ecological screening levels; 3) whether there is a difference between observed concentrations 
of lead in river sediments in pre-and post·remediation conditions; and 4) whether there is evidence of a 
decreasing trend in recent downstream lead concentrations. The overall evaluation incorporates all 16 rounds of 
post·closure sediment sampling at the Site for the period September 1998 through June 2006. 

2.0. Background 
When environmental monitoring began in September 1998, sediment from the Quaboag River was collected from 
three locations: RSED·O I, RSED·05 and RSED-06 (Pigurel). RSED·O I is the upstream sample location used as 
the standard in each sampling event. Sample location RSED-05 is downstream of RSED-OI and upstream of 
RSED-06. Sediment sample collection at RSED·05 was terminated in June of 2004, in accordance with Section 
4.5.4 of the modified Environmental Monitoring Plan (O'Brien & Gere 1998), after an acid volatile 
sulfides/simultaneously extracted metals analysis demonstrated that the lead at this sample location was largely 
unavailable to ecological receptors. Termination of sampling at RSED·05 was memorialized in a May 26, 2005 
letter to the agencies. 

With respect to the downstream sample location (RSED·06), lead concentrations decreased after 2002, and were 
within the range of acceptable sediment background concentrations (4-17 mg/kg; International Joint Commission 
Sediment Subcommittee 1988) during the June 2004 and JUl1e 2005 environmental monitoring events. Lead 
concentrations at the upstream sample location (RSED·Ol) were within the range of acceptable background 
concentrations from 1998 through 2005. During the June 2006 environmental monitoring event, however, the 
concentrations of lead in both the upstream (RSED·Ol) and downstream (RSED·06) samples were above the 
range of acceptable sediment background concentrations according to the above·referenced International Joint 
Commission Sediment Subcommittee's standards. The lead concentration in the June 2006 upstream sample 
(RSED·OI) was the highest detected since the monitoring program began in the fall of 1998. At the same time, 
the lead concentration in the June 2006 downstream sample (RSED·06) was consistent with historic data (Figure 
2). Because the June 2006 data was anomalistic, the question was raised as to whether, using different criteria, 
i.e., criteria not explicitly provided for in Site·related documents, Quaboag River sediment monitoring should be 
terminated. 

'i')'N~V. 'Jbq. con I 
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3.0. Conceptual Site Model 
Use of a conceptual site model (CSM) is central to this evaluation. A CSM identifies constituent sources (source 
of contamination), affected media (e.g .• ground water, sediment). transport mechanisms (e.g., erosion. ground 
water intrusion into surface water), exposure. media (e.g., surface water, sediment) and receptors (e.g., benthic 
invertebrates [also refen'ed to as sediment-dwelling organisms]). Unacceptable ecological risk may only be 
possible when each of these is found. 

The historic land use of the Site entailed petroleum or sol vent-related industry since approximately 1900. From at 
least 1974 until operations ceased in 1978, activities at the Site included waste oil and solvent recovery and 
disposal. In the cOllfse of these operations, spills may have occurred causing contamination of soils. sediments, 
and groundwater. The Remedial Action at the Site included buildings/structures decontamination and demolition, 
collection and treatment of surface water previously contained in lagoons. ex situ stabilization of impacted lagoon 
sediments and soils, and containment within a low-permeability cap system. Wetland areas on the Site were 
restored. With the exception of zinc at one wetland sediment sample location (WL-SED·04) and lead at one river 
sediment sample location (RSED-06), cleanup levels in wetland and Quaboag River surface water and sediment 
have been attained. 

Once the Remedial Action was complete, only tWO potential sources for the continuing presence of lead in river 
sediment were possible: upstream sources. and Site ground water. With respect to the relevant potential receptors, 
sediment·dwelling organisms, exposure to ground water constituents from the Site could only be through ground 
water discharge to surface water. 

A CSM for the Quaboag River sediments is shown in Figure 3. 

4.0, Evaluation 
As presented in Section 1.0, four factors are used to evaluate whether available data supports terminating future 
Quaboag River sediment monitoring events: 

I. 	 Would the discharge of ground water from the Site into the Quaboag River be expected to cause sediment 
lead concentrations that exceed published ecological standards? 

2. 	 Are the mean concentrations of lead in the river sediments greater than published ecological screening 
values? 

3. Is there a difference between pre- and post-remediation sediment samples with respect to mean lead 
concentrations? 

4. 	 Is there a decreasing trend in recent downstream lead concentrations? 

Each of these factors is evaluated below. 

4.1. Would the discharge of ground water fl'oD! the Site into the Quaboag River be expected to cause 
sediment lead concentrations that exceed published ecological standards? 
The discharge of affected ground water from the Site to the sediment of the Quaboag River is a possible 
mechanism that could expose off-site receptors to Site constituents. As gl'ound water discharges to the river, site
related constituents present in the ground water may partition to sediment from the dissolved phase. This 
pathway was evaluated using the equilibrium partitioning model as follows: 
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Where: 
CJ = estimated sediment concentration 

Cd = ground water concentration (0.0056 mglL) 

Kd =soil/water partitioning coefficient (900 L/kg for lead, RAIS, 2006) 

f" =organic carbon fraction (set as default 2.5%) 


There are several conservative assumptions used in this calculation, however, that could result in sediment lead 
concentrations being overestimated: 

o 	 The maximum detected lead concentration (0.0056 mglL) in June 2006 was used as the ground water 
concentration. 

o 	 No attenuation of constituent concentrations occurs between the Site monitoring wells and the discharge 
point into the Quaboag River. 

o The affected ground water does not mix with (and become diluted by) the Quaboag River prior to coming 
in contact with river sediment. 

o 	 The screening ecological benchmarks used in this assessment are analogous to threshold effects level 
(TEL) standards. These TELs represent the concentration below which adverse effects are expected to 
occur only rarely. 

Even with these very conservative assumptions, the estimated sediment concentration of lead that would result 
from the discharge of ground water from the Site into the Quaboag River is 0.13 mg/kg (Table I). This value is 
over 250 times iess than the TEL of 35 mglkg (Smith, et a1. 1996). ThllS, this line of evidence shows that the 
discharge of ground water from the Site to river sediments is not expected to result in adverse impacts to 
sediment·dwelling organisms. 

4.2. Are observed concentrations of lead In "Iver sediments gl'eatel' than published ecological screening 
levels? 
Numerical sediment quality guidelines (SQGs) have been developed by various federal and state agencies for 
freshwater ecosystems. These SQGs have been used to identify constituents of concern in aquatic systems and to 
assess the quality of sediments following remediation. Vanous approaches have been used to develop SQGs 
against which affected sediments can be compared. These approaches depend on the administrative jurisdiction, 
the applicable receptors (e.g .. sediment-dwelling org.nisms, wildlife), the degree of protection desired, and the 
intended use of the SQG (e.g.. screening tool, cleanup objective, and bioaccumul.tion assessment). 

Observed concentrations of lead in Quaboag River sediments downstream of the Site (RSED-OS and RSED-06). 
the locations which presumably have the greatest potential to be influenced by the Site, have ranged from 82 
mglkg to 2.6 g/kg, with an average of 25.i mg/kg since 1998. 

These sediment concentrations are consistent with expected levels of impact ranging from linD adverse effects" to 
"adverse effects being only rarely observed." For example. the minimal effects threshold (MET) of 42 mg/kg (EC 
and MENVIQ i992) is a level at which sediments are "considered to be clean to marginally polluted" 
(MacDonald, et al. 2000). Likewise. the TEL of 35 mglkg (Smith et aJ. 1996) represents concentrations below 
which adverse effects are expected to occur only rarely, and the low effects level (LEL) of 31 mglkg (Persaud, et 
aJ. 1993) represents a concentration at which no effects on 95% of sediment-dwelling organisms are expected. 

w...... w. 'JOt]. t.xm I 
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In determining whether the current levels of lead in Quaboag River sediments are protective of the environment, 
two main points should be addressed: 1) the assessment endpoint being considered', and 2) the potential for the 
sediments to impact the assessment endpoint. The assessment endpoint is an explicit expression of the 
environmental value that is to be protected. In the case of Quaboag River sediment, the Record of Decision 
(ROD) for the Site summarized the Ecological Risk Assessment (ERA) performed during the Remedial 
Investigation which found that benthic invertebrates were such an assessment endpoint. The ROD also reports 
that the ERA concluded that "The potential risk to benthic invertebrates from contaminated ground water 
discharging to river sediment is low" (ROD, 30). 

In addressing the potential impact to sediment-dwelling organisms, it is important to consider how impact is being 
determined and what such impact actually means. By comparing measured sediment concentrations to sediment 
quality benchmarks, we can reach conclusions about the likelihood of adverse impacts to sediment-dwelling 
organisms. Since 1998, the majority of lead concentrations in RSED-05 and RSED-06 were at or below the MET 
of 42 mglkg (23 of 30 samples), 20 of 30 were at or below the TEL of 35 mg/kg, and 18 of 30 were at or below 
the LEL of 31 mglkg. Consequently, the majority of the sample resuits indicate no adverse impacts or only 
potentially rare adverse impacts to sediment-dwelling organisms. To put these sediment results in context, all 
samples were significantly below the severe effects level (SEL) of 250 mg/kg (Persaud, et a1. 1993) and the 
effects range-median (ERM) of 110 mglkg (Long and Morgan 1990). The SEL represents a concentration at 
which adverse impacts are expected on the majority of sediment-dwelling organisms and the ER1v! represents a 
concentration above which adverse effects would frequently occur. 

4.3. Is there a difference between pre· and post.remediation sediment samples with respect to mean lead 
concentrations? 
A comparison of the pre-remediation sediment concentrations of lead (n=5) to all of the downstream post
remediation concentrations (n=30) was conducted using a one-way analysis of variance (ANOVA) (Table 2). The 
ANOVA indic.tes no significant difference between the pre-remediation sediment samples and the post
remediation samples with respect to mean lead concentrations (35.7 mglkg vs. 25.1 mglkg). 

4.4. Is there a decl'easing trend in recent dOlVnstream lead concentl'alions? 

The Mann-Kendall test was used to determine if there are any trends in more recent data from the RSED-06 

sample location, i.e.. data collected from December 2002 through Iune 2006 (Table 3). The results of this test 

show there is no trend in the data at the 95% confidence level. However. sample location RSED-06 data does 

appear to be decreasing over time, as the probability from this test is 0.117. This neutral (trending negative) trend 

observed in the data supports a conclusion that lead levels are not increasing. 


5.0. Summary and Conclusion 

The results of the evaluation with respect to each of the four factors are: 


5.1. Would the discharge of ground water from the Site into the Quaboag River be expected to cause 

sediment lead concentrations that exceed published ecological standards? 

Section 4.1 shows that it is very unlikely that the lead in ground water from the Site would increase sediment lead 

concentrations upon discharge into the Quaboag River. In spite of the conservative assumptions used in this 

analysis, the estimated sediment lead concentration (0.13 mglkg) is over 250 times less than the TEL (35 mg/kg). 

Moreover, using the TEL to evaluate river sediment adds another level of conservatism as it represents the 
concentration below which adverse effects are expected to occur only rarely. Therefore, discharge of ground 
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water from Ihe Site to river sediments is not expected to resull in adverse impacts to sediment-dwelling 
organisms. 

5,2, Are the mean cOllcentrations of lead in the river sediments greater than published ecological screening 
values? 
Section 4.2 compared downstream sediment samples collected since 1998 to published ecological screening 

values. This evaluation shows that the majority of the sample results indicate no adverse impacts or only 

potentially rare adverse impacts to sediment-dwelling organisms. 


5,3, Is there a difference between pt·c· and post-t-emediation sediment samples with respect to mean lead 
concentrations? 
Section 4.3 shows that there is no statistical difference between the pre- and post-remedial samples for mean lead 
concentration, 

5,4, Is there a decreasing trend in recent downstream lead concentratiolls? 

Section 4.4 shows that the recent lead concentrations have leveled off and are trending toward decline. 


5.5. Conclusion 

The evidence presented above supports termination of future sediment monitoring in the Quaboag River. 
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Figure 2 

PSC Resources Superfund Site 


Palmer, Massachusetts 

Ouaboag River Sediment 
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Figure 3 

PSC Resources Superfund Site 


Palmer, Massachusetts 

Conceptual Site Model for the Quaboag River Sediment Evaluation 
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Table I 

PSC Resources Superfund Site 

Palmer, Massachuselts 


Quaboag River Sediment Evaluation - Lead 

Estimated Sediment Concentrations from Hypothetical Ground Water 10 Surface Water Discharge 


Constituent 

GWfPOl'e-water 

Concentration - Cd I 
(mgIL) 

K.' 
(Uk.) 

Sediment 

Concentration - c/ 
(mg/kg) 

Threshold 
Bffects Level' 

(mg/kg) 

Lead 0.0056 900 0.13 35 

NOTES: 
I Since the majoTilyof the ground waler samples (wells IOIC, 102B, IOSC, 1040, I04C, 1058 and tl2e from 9/98 

to 6/06) were not detected at a reporting limit oro.oo:; mglL. one-half this reponing limit (0.0025 mglL) was used liS 

the ground walet concentration. 

2 soillwtMr panlonlngcoerftcient taken from the Risk Assessmonllnformalion System (http://rais.ornl.gov/) 

3 Sedimellt concentration WIIS calculated using the equilibrium panitioning equation 6S follows; C1 '" C" *' I<.! • to,. 

where C, == sedimeot concentration. Cd "" ground water/pore water concentration. K.i '" soiVwater panilioning 

coefficient, and foc 0; organic carbon fraction (set at default of2.5%) aflcr EPA 822·D·94.002, 1994. 

4 Threshold effeclS level from Feb 2004 version of NOAA Screening Level Reference Table (SQUlRTI 

http:http://rais.ornl.gov


Table 2 

PSC Resources Superfund Site 

Palmer~ MassachuselUi 


Quaboag Ri ver Sediment Evaluation - Lead 

Analysis of Variance 


Description: a one-way ANOVA comparing the mean lead concemr"d.Eions from the remedial samples to all 
downstream samples (stations 05 and 06 combined) 

Mean -

Rl L.ead Data (9nOlI990) 
(mglkg) 

All Downstream Lead Data for Sediment (stations 05 & 06 combined) 
(mg/kg) 

23.1 3." 5.3 43.0 8." 7.7 82n 

4.5 7.' 6.8 42.0 36.0 52.0 57.0 

3.7 3.0 35n 33.0 10.0 52.0 12.2 

56 2.6 43.0 15.1 21.0 22.0 13.0 

91.2 16.0 8.2 23.0 13.0 43.0 36.0 

35.7 25.1 

Anova: Single Factor 

SUMMARY 
Groups COUnI Sum Average Variance 

Column 1 5 178.5 35.7 1412.135 
Column 2 30 753.1 25.103333 399.42516 

ANOVA 
Source qJ~VariQ.Iion SS dj MS F P·value F eric 

Between Groups 481.2400476 481.24005 0.9216018 0.3440363 4.1392525 
Within Groups 17231.86967 33 522.17787 

TOlal i7713.10971 34 

Results: ANOVA indicates that £here is no difference between the mean Rllead concentration and alI the downstream 
samples (stations 05 & 06 combined) 

"1," 'I 
,.....,•• "-I"" 



Table 3 

PSC Resources Superfund Site 

Palmer, Massachusetts 


Quaboag River Sediment Evaluation - Lead 

Mann-Kendall test-for trend - Downstream 06 dala (post 12102) 

1 2 3 4 5 No. of No. of 
82.0 57.0 12.2 13.0 33.0 +signs - signs 

82.0 ... - . . · 0 4 

57.0 ... . - · 0 3 

12.2 ... + · I I 

13.0 - . .,. + 1 0 
33.0 ... 

Total 2 8 
S = -6 

Since the absolute value of S (6) is less than [he critical value (8) the null 
hypothesis is not rejected: there is no trend in the data 

the p- value fo), S=6 and n=; is 0.117 for a one-tailed te,t [from USEPA 
(2006) Table A-12b) 

Mann-Kendallle,t fa)' trend after USEPN2401B-06/003, Feb 2006, Data 
Quality Assessment: Statistical Methods for Practitioners and Gilbert (L987) 
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Date: February 20, 2008 

1.0 Introduction 

During a meeting at USEPA Region I on November 20, 2007, representatives of US EPA, MassDEP, the 
Performing Settling Defendants (Group) and O'Brien & Gere Engineers, Inc. (Supervising Contractor) 
discussed, among other things, modifYing the environmental monitoring program and ending the use of 
an Independent Quality Assurance Team (IQAT) at the PSC Resources Superfund Site (Site) in Palmer, 
Massachusetts. This technical memorandum proposes and provides the reasons to: 

• 

• 

reduce the frequency of the ground water monitoring program; and 

cease all wetland sediment monitoring. 

A proposal to cease IQA T services and reduce the frequency of progress reporting is addressed in a 
separate correspondence from the Group's project manager. 

2.0 Ground Water Monitoring 

The Record of Decision (ROD) selected a Source Control remedy as well as a Management of Migration 
remedy for ground water. As contemplated by the Management of Migration remedy and as described in 
the Remedial DesignlRemedial Action Statement of Work (SOW), long-term monitoring of ground water 
has been performed for various contaminants of concern (COCs). The SOW requires the Group to 
continue the ground water monitoring program until Performance Standards are met and maintained for 
three years. 

Since 1998, ground water has been monitored at seven monitoring wells (MW -10 I C, MW-102B, MW
103C, MW-104B, MW-104C, MW-105B and PSC-112S) in accordance with the modified Operation and 
Maintenance (O&M) Plan, Environmental Monitoring Work Plan (EMWP), and Project Operations Plan 
(POP). Since 2004, monitoring has been performed on an annual basis. 

Since 1998, ground water has been sampled 17 times, creating a sufficient body of data to evaluate the 
success of natural attenuation, the selected Management of Migration remedy. See Table I for the 
historical analytical data. To date, the Performance Standards (or cleanup levels) have been attained for 
all COCs at five of the seven ground water monitoring wells. The two monitoring wells with minimal 
Performance Standard exceedances, each for one COC, are MW-I04B and MW-105B. During the most 
recent monitoring event in June 2007, MW-104B contained benzene at 6.37 ug/L (Performance Standard 
is 5 ugfL), and MW-105B contained vinyl chloride at 2.9 ugfL (Performance Standard is 2 ug/L). 

The ROD estimated that it would take 7 to II years following completion of the Source Control remedy 
for ground water cleanup levels to be attained by natural attenuation. Through the first eight years, 

ABSOLUTE INTEGRITY· VALUING PEOPLE· PASSION FOR EXCELLENCE' INNOVATION· OWNERSHIp· PERSONAL SATJSFACTION 
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cleanup levels have been achieved at all but two wells, and at those wells the concentrations are 
approaching the cleanup levels. The concentration of benzene in MW-104B has decreased significantly 
since the first year of sampling when levels of 90-130 ugIL were detected. The concentration of vinyl 
chloride in MW-1 05B has been consistently low since 200 I, and is only minimally above the 
Performance Standard. 

The Group recognizes that while the remedy objective of complete restoration of the ground water aquifer 
is not yet realized, the Group proposes to modifY the frequency and extent of the ground water monitoring 
program. The remaining ground water COCs above Performance Standards do not present a current risk 
to human health or the environment. The human exposure pathway to ground water is not complete and 
migration ofground water contaminants to other environmental media has been demonstrated to be below 
all Performance Standards based on past wetland and Quaboag River sampling. The continued, albeit less 
frequent, monitoring proposed by the Group will ensure the ongoing evaluation ofaquifer restoration. 

Based on the above, the Group proposes to modifY the frequency and extent of ground water monitoring 
as follows: 

1. 	 Ground water monitoring will be performed in June 2008 and June 2009; thereafter, once every 
five years (2014, 2019, etc.). Ground water samples will be obtained from three monitoring wells 
(MW-IOIC (upgradient well), MW-104B and MW-I05B), and analyzed for VOCs. An 
environmental monitoring report similar to the current format will be submitted to the agencies. 
This schedule ensures that ground water monitoring will be performed one year before each five
year review performed by USEPA in accordance with CERCLA § 121 (c). (The next five-year 
review is scheduled for 2010.) 

2. 	 If the Performance Standards for benzene and vinyl chloride are attained during a monitoring 
event, the Group will vary the above-stated schedule, and will conduct monitoring during the 
following two succeeding years. 

3. 	 If the Performance Standards for vinyl chloride and benzene are not attained for three consecutive 
years, following the non-attainment monitoring event, the Group will next conduct monitoring 
during the first year that ends with a 4 or a 9. (For example, if the Performance Standards are met 
in 2009, sampling will occur in 2010 and 2011. If Performance Standards are not met, however, 
in 20 I 0 or 20 II, the next sampling would occur in 2014.); thereafter in accordance with I. above. 

4. 	 Once the Performance Standards have been achieved for three consecutive years, a round of 
ground water samples will be obtained from the seven original ground water monitoring wells, 
and analyzed in accordance with the modified O&M Plan, EMWP, and POP. This data will be 
utilized in a risk assessment performed in accordance with IV.A.1. of the SOW. In accordance 
with section X.B.C.2. of the ROD, monitoring can be terminated if the regulatory agencies 
determine that the remaining COCs do not present a significant risk to human health and/or the 
environment. 

3.0 Wetland Sediment Monitoring 

The Record of Decision (ROD) selected a Source Control remedy to address contamination present in 
wetland sediments at the Site. As documented in the ROD, an ecological risk assessment identified 
wetland sediments as posing a probable environmental risk. The ROD also noted that the COCs 
contributing to the ecological risk were total PAHs, lead and zinc and that the three contaminants tended 
to follow a co-occurrence pattern in the affected wetland sediments. 
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Following completion of the Source Control remedy, and as part of the environmental monitoring 
program at the Site, since September 1998 wetland sediment samples have been collected from four 
locations and analyzed in accordance with the modified O&M Plan, EMWP and POP. Three locations 
were in areas addressed by the Source Control remedy, the fourth sample location (WL-SED-04) was to 
serve as a background sample location. The Performance Standards set forth in the SOW have been 
attained at sample locations in the remediated wetland areas and monitoring at those locations has been 
discontinued. The historical analytical data for these sample locations are included in Table 2. 

Currently, a single COC, zinc, at the background wetland sediment sample location (WL-SED-04) 
exceeds the applicable Performance Standard as shown on Table 2. The level of zinc was below the 
Performance Standard for 13 of 18 monitoring events. Zinc was consistently well below the Performance 
Standard of 550 mglkg from September 1998 until June 2001 when it reached a high of720 mglkg. The 
levels of zinc have fluctuated between 270 mg/kg and 720 mglkg over the last ten monitoring events, and 
have exceeded the 550 mg/kg Performance Standard on five of those occasions. 

Based on the following, the Group proposes to cease wetland sediment monitoring in its entirety: 

(a) 	 The nature of zinc at the sample location is anomalous and is not indicative of zinc 
concentrations in remediated wetland areas. 

(b) 	 The elevated level ofzinc is likely caused by a source unrelated to the Site. The presence 
of zinc at WL-SED-04 does not correlate to the presence of other Site COCs, as observed 
at sediment monitoring locations related to the Site. The sample location is in an 
"uncontrolled area" east of the PSC Resources Property that is owned by a third party. 

(c) 	 The location of the sediment sample is side-gradient to the PSC Resources Property and 
is located outside the remediated wetland area. The WL-SED-04 sample location was 
chosen to serve as a background sample location to compare with wetland sediment data 
from the remediated wetland areas. 

(d) 	 Continued sampling activities are intrusive to wetlands, and potentially enable the 
physical destruction of flora and fauna. 

The Group believes that the wetland sediment performed to date is adequate to evaluate the success of the 
Source Control remedy and to determine that the ARARs have been met at the Site. 



 

 

Table 1A
 
PSC Resources Superfund Site
 

Palmer, MA
 
Historic Ground Water Analytical Results and Cleanup Levels
 

MW-101C - Overburden Monitoring Well
 

Chemical ICLs 

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 
9/30 12/14 3/16 6/14 9/20 12/13 3/13 6/12 12/19 6/4 12/10 6/17 12/3 6/17 6/21 6/23 6/20 6/25 

Metals (mg/L) 

Lead 0.015  0.005 U  0.005 U  0.005 U 0.003 J  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U 0.0013 J  0.005 U  0.005 U  0.005 U  0.01 U 

SVOCs (ug/L) 

BEHP 6  5.3 U  5.3 U  5.2 U  5.1 U  5.2 U  6.7 U  5.1 U 1.0 J  5.3 U  5.0 U  5.2 U  5.0 U  5 U  5.1 U  5.1 U 1.1 J  5.1 U  5.2 U 

VOCs (ug/L) 

1,1,1-TCA 200  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U   0.50 U  0.50 U  0.50 U  0.5 U 
1,1-DCA 3600  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U   0.50 U  0.50 U  0.50 U  0.5 U 
MEK 350  10 U  10 U  10 U  10 U  10 U  10 U  10 U  10 U  10 U  10 UJ  10 U  10. UJ  10 U  10. U  10. U  10 U  10.0 U  10 U 
Acetone 3500  10 U  10 U  10 U  10 U  10 UJ  10 U  10 U  10 U 1.3 J  10 UJ  10 U  10. UJ  10 UJ 1.8 J  10 UJ  10 U  10.0 U  10 U 
Benzene 5  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U 
Meth chlor 5  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  2.0 U  2.0 U  2.0 U  2.0 U  2.0 U  2 U  2.0 U  2 U  2.0 U  2.0 U  2.0 U   2.00 U  2 U 
PCE 5  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U   0.50 U  0.50 U  0.5 U 
TCE 5  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U   0.50 U  0.50 U  0.5 U 
Vinyl Chloride 2  1.0 U  1.0 U  1.0 U  1.0 U  1.0 U  1.0 U  1.0 U  1.0 U  1.0 U  1.0 U  1 U  1.0 U  1 U  1.0 U  1.0 U  1.0 U   1.00 U  1 U 
cis-1,2-DCE 70  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U   0.50 U  0.50 U  0.50 U  0.5 U 
trans-1,2-DCE 100  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U 
Notes: 

Only parameters with cleanup levels are reported 

U = Not detected 

* = exceeds cleanup level 

D = result from diluted analysis 

ICLs = Interim Cleanup Levels 

J = Estimated 

Parameters: 
BEHP = bis(2-Ethylhexyl)phthalate 

1,1,1-TCA = 1,1,1-Trichloroethane 

1,1-DCA = 1,1-Dichloroethane 

MEK = 2-Butanone 

PCE = Tetrachloroethene 

TCE = Trichloroethene 

Meth Chlor = Methylene Chloride 

trans-1,2-DCE = trans-1,2-Dichloroethene 

cis-1,2-DCE = cis-1,2-Dichloroethene 



  

 

 

Table 1B
 
PSC Resources Superfund Site
 

Palmer, MA
 
Historic Ground Water Analytical Results and Cleanup Levels
 

MW-102B - Overburden Monitoring Well
 

Chemical ICLs 

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 
9/29 12/14 3/16 6/14 9/20 12/13 3/13 6/12 12/19 6/5 12/11 6/17 12/3 6/17 6/22 6/23 6/20 6/26 

Metals (mg/L) 

Lead 0.015  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U 0.005 U  0.005 U  0.005 U  0.005 U  0.01 U 

SVOCs (ug/L) 

BEHP 6  5.1 U  5.2 UJ  5.0 U  5.1 U  5.3 U  5.1 U  5.2 U  5.0 U  5.0 U 1.7 J  5.1 U  5.0 U  5 U  5.0 U  5.1 U 1.9 J  5.1 U  5.1 U 

VOCs (ug/L) 

1,1,1-TCA 200  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U   0.50 U  0.50 U  0.50 U  0.5 U 
1,1-DCA 3600 0.66 0.50 

0.50 U 
0.50 0.45 J 0.33 J 0.25 J 0.21 J 0.24 J 0.13 J 0.25 J  0.50 U 0.11 J  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U 

MEK 350  10 U  10 U  10 U  10 U  10 U  10 U  10 UJ  10 U  10 U  10 UJ  10 U  10. UJ  10 U  10. U  10. U  10 U  10.0 U  10 U 
Acetone 3500  10 U  10 U  10 U  10 U 2.3 J  10 U  10 U  10 U  10 UJ  10 UJ  10 U 1.2 J  10 UJ 4.7 J  10 UJ 1.9 J  10.0 U  10 U 
Benzene 5  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U 
Meth chlor 5  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  2.0 U  2.0 U  2.0 U  2.0 U  2.0 U  2 U  2.0 U  2 U  2.0 U  2.0 U  2.0 U   2.00 U  2 U 
PCE 5  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U   0.50 U  0.50 U  0.5 U 
TCE 5  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U 0.23 J  0.5 U  0.50 U  0.50 U   0.50 U  0.50 U  0.5 U 
Vinyl Chloride 2 0.43 J  1.0 U  1.0 U 0.35 J 0.27 J 0.27 J  1.0 U  1.0 U  1.0 U  1.0 U  1 U  1.0 U  1 U  1.0 U  1.0 U  1.0 U  1.00 U  1 U 
cis-1,2-DCE 70 0.82 0.67 0.29 J 0.62 0.52 1.2 0.33 J 0.28 J 0.44 J 0.21 J 0.38 J 0.14 J 0.15 J  0.50 U 0.21 J  0.50 U  0.50 U  0.5 U 
trans-1,2-DCE 100  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U 
Notes: 

Only parameters with cleanup levels are reported 

U = Not detected 

* = exceeds cleanup level 

D = result from diluted analysis 

ICLs = Interim Cleanup Levels 

J = Estimated 

Parameters: 
BEHP = bis(2-Ethylhexyl)phthalate 

1,1,1-TCA = 1,1,1-Trichloroethane 

1,1-DCA = 1,1-Dichloroethane 

MEK = 2-Butanone 

PCE = Tetrachloroethene 

TCE = Trichloroethene 

Meth Chlor = Methylene Chloride 

trans-1,2-DCE = trans-1,2-Dichloroethene 

cis-1,2-DCE = cis-1,2-Dichloroethene 



Table 1C
 
PSC Resources Superfund Site
 

Palmer, MA
 
Historic Ground Water Analytical Results and Cleanup Levels
 

MW-103C - Bedrock Monitoring Well
 

Chemical ICLs 

1999 1999 2000 2001 2002 2003 2004 2005 2006 2007 
9/29 12/15 3/17 6/15 9/23 12/14 7/11 12/20 6/6 12/11 6/18 12/4 6/17 6/22 6/23 6/21 6/26 

Metals (mg/L) 

Lead 0.015  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U 0.001 J 0.002 J  0.005 U  0.005 U  0.005 U  0.005 U 0.0011 J 0.00089 J  0.005 U  0.005 U  0.01 U 

SVOCs (ug/L) 

BEHP 6  5.3 U  5.0 U  5.1 U  5.1 U  5.2 UJ  5.2 U  5.1 U  5.0 U  5.1 U 1.3 J  5.0 U  5 U  5.0 U  5.0 U  5.2 U  5.2 U  5.2 U 

VOCs (ug/L) 

1,1,1-TCA 200  0.50 U  2.5 UD  5.0 U  0.50 U  2.5 U  0.50 U  0.50 U  0.50 U  0.50 UJ  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U   0.50 U  0.50 U  0.5 U 
1,1-DCA 3600 6.3 5.8 D 4.4 J 3.5 2.7 2.6 4.0 4.0 1.9 2.2 0.96 3.8 2.5 1.8 1.4 0.46 J 0.7 

MEK 350  10 U  50 UD  100 U  10 U  50 UJ  10 U  10 U  10 U  10 U  10 U 1.3 J  10 U  10. U  10. U  10 U  10.0 U  10 U 
Acetone 3500  10 U  50 UD  100 U  10 U  50 UJ  10 U  10 U 51 J  10 U  10 U 6.0 J  10 UJ 0.98 J  10 UJ  10 U  10.0 U  10 U 
Benzene 5 46 * 130 D * 100 * 130 * 130 * 100 * 18 * 33 * 26 * 13 * 14 * 45 * 18 * 1.9 1.5 0.57 0.67 

Meth chlor 5  0.51 U 1.6 JD  5.0 U  1.2 U  2.5 U 2.0 J  2 U 0.54 J  2.0 U 0.32 J  2.0 U 1.1 J  2.0 U  2.0 U  2.0 U  2.00 U  2 U 
PCE 5  0.50 U  2.5 UD  5.0 U  0.50 U  2.5 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U 0.16 J 0.71 0.26 J 2.35 

TCE 5  0.50 U  2.5 UD  5.0 U  0.50 U  2.5 U  0.50 U  0.50 U  0.50 U  0.50 U 0.17 J  0.50 U 0.12 J  0.50 U  0.50 U 0.30 J 0.25 J 1.38 

Vinyl Chloride 2 12 * 5.8 D * 6.6 J * 0.49 J  5.0 U  1.0 U  1.0 U 1.4 0.11 J  1 U  1.0 U  1 U 0.14 J  1.0 U  1.0 U  1.00 U  1 U 
cis-1,2-DCE 70 4.7 2.1 JD  5.0 U 0.29 J  2.5 U 0.10 J  0.50 U 0.15 J  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U  0.50 U  0.50 U 0.27 J 
trans-1,2-DCE 100  0.50 U  2.5 UD  5.0 U 0.88 

2.5 U  0.50 U 0.14 J 0.17 J 0.12 J  0.5 U 0.12 J 0.43 J 0.19 J  0.50 U  0.50 U  0.50 U  0.5 U 
Notes: 

Only parameters with cleanup levels are reported 

U = Not detected 

* = exceeds cleanup level 

D = result from diluted analysis 

ICLs = Interim Cleanup Levels 

J = Estimated 

Parameters: 
BEHP = bis(2-Ethylhexyl)phthalate 

1,1,1-TCA = 1,1,1-Trichloroethane 

1,1-DCA = 1,1-Dichloroethane 

MEK = 2-Butanone 

PCE = Tetrachloroethene 

TCE = Trichloroethene 

Meth Chlor = Methylene Chloride 

trans-1,2-DCE = trans-1,2-Dichloroethene 

cis-1,2-DCE = cis-1,2-Dichloroethene 



Table 1D
 
PSC Resources Superfund Site
 

Palmer, MA
 
Historic Ground Water Analytical Results and Cleanup Levels
 

MW-104B - Overburden Monitoring Well
 

Chemical ICLs 

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 
10/9 12/15 3/17 6/15 9/20 12/13 3/13 6/13 12/21 6/6 12/12 6/18 12/5 6/17 6/23 6/24 6/21 6/27 

Metals (mg/L) 

Lead 0.015  0.005 U 0.01 0.002 J  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.01 U 

SVOCs (ug/L) 

BEHP 6 5.7 
5.2 UJ  5.1 U  5.3 U  5.1 U  6.7 U  5.1 U  5.2 U 2.0 J 2.4 J  5.1 UJ  5.0 U  5 U  5.0 U  5.2 U 3400 *  5.2 U  5.2 U 

VOCs (ug/L) 

1,1,1-TCA 200  0.50 U  50 UD  5.0 U  0.50 U  5.0 U  2.5 U  0.50 U  1.0 U  0.50 U  0.50 U  1 U  1.2 U  0.5 U  1.3 U  0.50 U   0.50 U  0.50 U  0.5 U 
1,1-DCA 3600 12 20 D 7.0 5.8 17 J 11 6.0 5.3 12 6.5 5.1 2.6 2.4 4.3 5.5 3.4 1.6 1.5 

MEK 350  10 U  1000 UD*  100 U  10 U  100 U  50 U  10 U  20 U  10 UJ  10 U  20 U  25. UJ  10 U  25 U  10 U  10 U  10 U  10 U 
Acetone 3500  10 U  250 UD*  100 U  10 U 90 J  50 U  10 U  20 U 79 J  11 U  20 U  25. UJ  10 UJ  25 U  10 UJ  10 U  10 U  10 U 
Benzene 5 91 * 2700 D * 110 * 130 * 310 J * 120 * 58 * 47 * 82 * 67 * 51 * 68 * 70 * 30 * 26 * 19 * 5.8 * 6.37 * 

Meth chlor 5  1.1 U  50 UD*  5.0 U  0.65 U  2.5 U  10 U* 0.37 J  4.0 U  2.0 U  2.0 U 0.53 J  5.0 U 0.43 J  5.0 U 0.41 J  2.0 U 0.31 J  2 U 
PCE 5  0.50 U  12 UD*  5.0 U  0.50 U  5.0 U  2.5 U  0.50 U  1.0 U  0.50 U  0.50 U  1.0 U  1.2 U  0.5 U  1.3 U  0.50 U  0.50 U   0.50 U  0.5 U 
TCE 5  0.50 U  50 UD*  5.0 U 0.11 J  5.0 U  2.5 U  0.50 U  1.0 U  0.50 U  0.50 U  1.0 U  1.2 U  0.5 U  1.3 U  0.50 U  0.50 U   0.50 U  0.5 U 
Vinyl Chloride 2  1.0 U  100 UD*  10 U  1.0 U  10 U*  5.0 U*  1.0 U  2.0 U  1.0 U  1.0 U  2.0 U  2.5 U*  1.0 U  2.5 U*  1.0 U   1.0 U  1.0 U  1 U 
cis-1,2-DCE 70 0.25 J 32 D  5.0 U  0.50 U  5.0 U  2.5 U  0.50 U  1.0 U  0.50 U  0.50 U  1.0 U  1.2 U  0.5 U  1.3 U  0.50 U  0.50 U  0.50 U  0.5 U 
trans-1,2-DCE 100 0.90 

12 UD  5.0 U 0.22 J  5.0 U  2.5 U 0.15 J  1.0 U 0.33 J 0.18 J  1.0 U  1.2 U 0.18 J  1.3 U  0.50 U  0.50 U   0.50 U  0.5 U 
Notes: 

Only parameters with cleanup levels are reported 

U = Not detected 

* = exceeds cleanup level 

D = result from diluted analysis 

ICLs = Interim Cleanup Levels 

J = Estimated 

Parameters: 
BEHP = bis(2-Ethylhexyl)phthalate 

1,1,1-TCA = 1,1,1-Trichloroethane 

1,1-DCA = 1,1-Dichloroethane 

MEK = 2-Butanone 

PCE = Tetrachloroethene 

TCE = Trichloroethene 

Meth Chlor = Methylene Chloride 

trans-1,2-DCE = trans-1,2-Dichloroethene 

cis-1,2-DCE = cis-1,2-Dichloroethene 



Table 1E
 
PSC Resources Superfund Site
 

Palmer, MA
 
Historic Ground Water Analytical Results and Cleanup Levels
 

MW-104C - Overburden Monitoring Well
 

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 
Chemical ICLs 9/29 12/15 3/18 6/15 9/23 12/14 3/14 6/13 12/20 6/6 12/12 6/18 12/5 6/17 6/23 6/24 6/21 6/26 

Metals (mg/L) 

Lead 0.015 0.004 J  0.005 U 0.005 J 0.004 J 0.017 * 0.007 0.003 J 0.004 J 0.003 J 0.004 J 0.0045 J 0.006 0.007 0.0095 0.0072 0.0025 J 0.0056 0.0063 J 

SVOCs (ug/L) 

BEHP 6  5.2 UJ  5.3 U  5.1 U  5.1 U  5.1 UJ  5.1 U  5.3 U 1.3 J 3.6 J 2.6 J  5.1 UJ  5.2 U  5.2 U  5.0 U 2.6 J 1.5 J  5.3 U  5.1 U 

VOCs (ug/L) 

1,1,1-TCA 200  5.0 U  2.5 UD  50 U  0.50 U  10 U 0.30 J  0.50 U  0.50 U  0.50 U  0.50 U  1 U  0.50 U  0.5 U  0.50 U  0.50 U   0.50 U  0.50 U  0.5 U 
1,1-DCA 3600 100 11 D  50 U 31 3.0 J 4.9 0.82 0.96 0.41 J 0.72 4.4 0.16 J 0.11 J 0.12 J 0.82 0.21 J 0.17 J 0.38 J 

MEK 350  100 U  50 UD  1000 UJ*  10 U  200 UJ  10 U  10 U  10 U  10 UJ  10 U  20 U  10. UJ  10 U  10. U  10. U  10 U  10.0 U  10 U 
Acetone 3500  100 U  50 UD  1000 UJ*  10 U  200 UJ  10 U  10 U  10 U  10 UJ  10 U  20 U 2.8 J  10 UJ  10. U  10 UJ  10 U 1.20 J  10 U 
Benzene 5 860 * 120 D * 2300 * 4900 * 530 * 190 * 39 * 40 * 8.3 * 72 * 120 J * 7.7 * 11 * 7.9 * 7.1 * 2.3 3.0 1.54 

Meth chlor 5  5.0 U 1.2 JD  50 U*  0.50 U  10 U*  2.0 U  2.0 U  2.0 U  2.0 U  2.0 U  4 U  2.0 U  2 U  2.0 U  2.0 U  2.0 U  2.0 U  2 U 
PCE 5  5.0 U  2.5 UD  50 U* 0.37 J  10 U* 0.55 0.29 J 0.24 J 0.52 0.20 J  1 U 0.39 J 0.4 J 0.12 J  0.50 U  0.50 U  0.50 U  0.5 U 
TCE 5 2.6 J  2.5 UD 15 J * 5.5 *  10 U* 0.29 J 0.14 J 0.75 0.12 J 0.20 J 0.42 J  0.50 U 0.11 J  0.50 U 0.13 J  0.50 U  0.50 U  0.5 U 
Vinyl Chloride 2 5.9 J *  5.0 UD*  100 U* 1.9 

20 U*  1.0 U  1.0 U  1.0 U  1.0 U  1.0 U  2 U  1.0 U  1 U  1.0 U 0.11 J  1.0 U   1.00 U  1 UJ 
cis-1,2-DCE 70 110 *  2.5 UD  50 U 78 * 7.4 J 5.8 0.88 1.2 0.16 J 0.75 3.6 0.20 J 0.17 J 0.20 J 0.63 0.18 J 0.17 J 0.23 J 
trans-1,2-DCE 100 2.1 J  2.5 UD  50 U 1.0 

10 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  1 U  0.50 U  0.5 U  0.50 U  0.50 U   0.50 U  0.50 U  0.5 U 
Notes: 

Only parameters with cleanup levels are reported 

U = Not detected 

* = exceeds cleanup level 

D = result from diluted analysis 

ICLs = Interim Cleanup Levels 

J = Estimated 

Parameters: 
BEHP = bis(2-Ethylhexyl)phthalate 

1,1,1-TCA = 1,1,1-Trichloroethane 

1,1-DCA = 1,1-Dichloroethane 

MEK = 2-Butanone 

PCE = Tetrachloroethene 

TCE = Trichloroethene 

Meth Chlor = Methylene Chloride 

trans-1,2-DCE = trans-1,2-Dichloroethene 

cis-1,2-DCE = cis-1,2-Dichloroethene 



Table 1F
 
PSC Resources Superfund Site
 

Palmer, MA
 
Historic Ground Water Analytical Results and Cleanup Levels
 

MW-105B - Overburden Monitoring Well
 

Chemical ICLs 

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 
9/29 12/15 3/17 6/15 9/23 12/14 3/14 6/13 12/20 6/6 12/12 6/18 12/5 6/17 6/23 6/23 6/21 6/26 

Metals (mg/L) 

Lead 0.015 0.002 J 0.003 J  0.005 U 0.003 J 0.006 0.004 J 0.002 J 0.001 J 0.002 J  0.005 U 0.0025 J 0.004 J 0.003 J 0.0014 J 0.00088 J   0.005 U 0.00084 J  0.01 U 

SVOCs (ug/L) 

BEHP 6  5.3 UJ  5.1 UJ  5.1 U  5.2 U  5.0 UJ  5.4 U  5.7 U 43 *  5.1 U 4.6 J  5.1 U  5.0 U  5 U  5.0 U  5.1 U 2.2 J  5.0 U  5.1 U 

VOCs (ug/L) 

1,1,1-TCA 200 51 81 D 49 60 130 69 28 53 17 20 18 20. 7.9 5.2 4.2 2.1 2.00 1.42 

1,1-DCA 3600 160 170 D 150 150 88 100 110 99 150 110 96 72. 50 68. 66. 55 67.0 43.1 

MEK 350  100 U  100 UD  100 U 28 J  50 UJ  50 U  100 U  20 U 50 
50 U  50 U  50. UJ  100 U  50. U  20. U  20 U 1.90 J  20 U 

Acetone 3500 190 250 D 130 140 
50 UJ  50 U  100 U 160 180 J  83 U  50 U 21. J  100 UJ 6.4 J  20 UJ  20 U  10.0 U  20 U 

Benzene 5 14 * 15 D * 12 * 13 * 1.4 J 3.8 6.9 * 5.8 * 12 * 9.1 * 6.9 * 3.2 2.4 J 4.9 4.3 3.4 3.6 3.4 

Meth chlor 5  5.0 U 1.3 JD  5.0 U  2.5 U  2.5 U  10 U*  20 U*  4.0 U 0.52 J  10 U*  10 U*  10 U*  20 U*  10. U*  4.0 U 0.26 J   2.0 U  4 U 
PCE 5  5.0 U  5.0 UD  5.0 U 0.65 J 1.4 J 0.90 J  5.0 U 0.68 J 0.58 J 0.51 J  2.5 U 0.97 J  5 U 0.93 J 0.29 J 0.40 J 0.42 J 0.36 J 

TCE 5 3.0 J 4.1 JD 2.8 J 3.1 1.6 J 1.8 J  5.0 U 2.2 2.6 1.6 J 1.1 J 2.3 J  5 U 1.2 J 0.99 J 0.82 J 0.81 0.82 J 

Vinyl Chloride 2 3.5 J * 5.9 JD * 13 * 5.2 *  5.0 U*  5.0 U* 6.9 J * 4.6 * 14 * 5.4 * 3.8 J * 3.7 J *  10 U* 5.1 * 4.1 * 4.1 * 5.5 * 2.9 J * 

cis-1,2-DCE 70 61 59 D 44 44 12 30 16 22 36 20 21 16. 6.2 10. 11. 6.9 7.7 5.56 
trans-1,2-DCE 100 1.3 J 1.4 JD 1.2 J 1.2 J  2.5 U  2.5 U  5.0 U 0.72 J 1.8 0.97 J  2.5 U  2.5 U  5 U 0.61 J 0.45 J 0.34 J 0.34 J 0.28 J 

Notes: 

Only parameters with cleanup levels are reported 

U = Not detected 

* = exceeds cleanup level 

D = result from diluted analysis 

ICLs = Interim Cleanup Levels 

J = Estimated 

Parameters: 
BEHP = bis(2-Ethylhexyl)phthalate 

1,1,1-TCA = 1,1,1-Trichloroethane 

1,1-DCA = 1,1-Dichloroethane 

MEK = 2-Butanone 

PCE = Tetrachloroethene 

TCE = Trichloroethene 

Meth Chlor = Methylene Chloride 

trans-1,2-DCE = trans-1,2-Dichloroethene 

cis-1,2-DCE = cis-1,2-Dichloroethene 



Table 1G
 
PSC Resources Superfund Site
 

Palmer, MA
 
Historic Ground Water Analytical Results and Cleanup Levels
 

PSC112S - Overburden Monitoring Well
 

Chemical ICLs 

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 
10/9 12/14 3/17 6/14 9/20 12/13 3/13 6/12 12/20 6/6 12/11 6/17 12/4 6/17 6/22 6/23 6/21 6/26 

Metals (mg/L) 

Lead 0.015  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.005 U  0.01 U 

SVOCs (ug/L) 

BEHP 6  5.3 U  5.3 U  5.0 U  5.1 U  5.1 U  5.6 U  5.2 U  5.1 U  5.0 U 2.6 J  5.1 U  5.0 U  5 U  5.0 U  5.3 U 7.9 * 1.2 J  5.1 U 

VOCs (ug/L) 

1,1,1-TCA 200  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U   0.50 U  0.50 U  0.50 U  0.5 U 
1,1-DCA 3600 9.1 12 3.6 5.7 2.6 J 4.6 1.7 4.6 7.0 8.6 8.6 2.2 3.6 5.5 7.2 8.7 9.00 11.3 

MEK 350  10 U  10 U  10 U  10 U  10 U  10 U  10 U  10 U  10 U 1.3 J  10 U  10. UJ  10 U  10. U  10. U  10 U  10.0 U  10 U 
Acetone 3500 9.4 J  10 U  10 U  10 U 2.1 J  10 U  10 U 7.2 J  10 UJ  10 U  10 U  10. UJ  10 UJ  10. U  10 UJ  10 U 1.80 J  10 U 
Benzene 5 0.79 3.0 0.64 2.0 0.47 J 0.97 0.39 J 0.78 0.70 1.2 0.96 0.18 J 0.42 J 0.44 J 0.58 0.61 0.49 J 0.71 

Meth chlor 5  0.5 U  0.50 U  0.50 U  0.50 U  0.5 U  2.0 U  2.0 U  2.0 U  2.0 U  2.0 U  2 U  2.0 U  2 U  2.0 U  2.0 U  2.0 U   2.00 U  2 U 
PCE 5  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U   0.50 U  0.50 U  0.5 U 
TCE 5  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U  0.50 U   0.50 U  0.50 U  0.5 U 
Vinyl Chloride 2 0.20 J 0.28 J 0.48 J  1.0 U  1.0 U 0.11 J  1.0 U  1.0 U  1.0 U  1.0 U 0.24 J  1.0 U  1 U 0.20 J 0.13 J 0.24 J 0.30 J 0.69 J 

cis-1,2-DCE 70 0.18 J 0.14 J  0.50 U  0.50 U  0.50 U 2.3 
0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U 0.13 J  0.50 U 0.10 J 0.26 J 0.41 J 

trans-1,2-DCE 100 0.14 J 0.28 J  0.50 U 0.13 J  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.50 U  0.5 U  0.50 U  0.5 U  0.50 U   0.50 U  0.50 U  0.50 U  0.5 U 
Notes: 

Only parameters with cleanup levels are reported 

U = Not detected 

* = exceeds cleanup level 

D = result from diluted analysis 

ICLs = Interim Cleanup Levels 

J = Estimated 

Parameters: 
BEHP = bis(2-Ethylhexyl)phthalate 

1,1,1-TCA = 1,1,1-Trichloroethane 

1,1-DCA = 1,1-Dichloroethane 

MEK = 2-Butanone 

PCE = Tetrachloroethene 

TCE = Trichloroethene 

Meth Chlor = Methylene Chloride 

trans-1,2-DCE = trans-1,2-Dichloroethene 

cis-1,2-DCE = cis-1,2-Dichloroethene 



Table 2
 
PSC Resources Superfund Site
 

Palmer, MA
 
Historic Wetland Sediment Analytical Results and Cleanup Levels (mg/kg)
 

Constituent: Arsenic Lead Zinc Constituent: Arsenic Lead Zinc 
Performance Standards: 0.012 375 550 Performance Standards: 0.012 375 550 

Location Sample Date Location Sample Date 

EM-WL-SED-01 9/23/1998 8 * 220 550 * EM-WL-SED-02 9/23/1998 5.3 * 58 72 

12/17/1998 7.9 * 270 470 12/17/1998 5.0 * 59 71 

3/19/1999 3.8 J * 110 300 J 3/19/1999 6.3 J * 20 51 J 

6/16/1999 4.0 * 140 360 6/16/1999 5.7 * 63 70 

9/22/1999 4.1 * 88 510 9/22/1999 6.5 * 59 57 

12/14/1999 5.8 * 170 390 12/14/1999 4.7 * 13 42 

3/14/2000 4.8 * 150 400 3/14/2000 4.8 * 25 58 

6/14/2000 3.9 * 110 220 6/14/2000 6.4 * 51 66 

12/22/2000 7.0 * 150 480 12/22/2000 4.6 * 55 72 

6/5/2001 10 * 150 590 * 6/5/2001 5.4 * 56 80 

12/12/2001 8.6 * 130 510 12/12/2001 6.6 * 61 81 

6/19/2002 8.9 * 94 460 6/19/2002 6.0 * 75 81 

12/4/2002 9.0 * 99 290 12/4/2002 6.1 * 65 71 

6/18/2003 10 * 140 500 6/18/2003 5.6 * 59 77 

6/23/2004 na 94J 324 6/23/2004 na na 74 
6/24/2005 na na 520 

Constituent: Arsenic Lead Zinc Constituent: Arsenic Lead Zinc 

Performance Standards: 0.012 375 550 Performance Standards: 0.012 375 550 

Location Sample Date Location Sample Date 

EM-WL-SED-03 9/23/1998 0.9U 5.9 23 EM-WL-SED-04 9/23/1998 3.1 * 33 44 

12/17/1998 1.1 * 15 22 12/17/1998 4.2 * 32 37 

3/19/1999 1.9 J * 15 40 J 3/19/1999 3.1 J * 30 53 J 

6/16/1999 1.6 * 12 33 6/16/1999 1.7 * 11 26 

9/22/1999 1.3 * 10 13 9/22/1999 3.6 * 30 37 

12/14/1999 3.7 * 11 74 12/14/1999 1.4 * 4.3 27 

3/14/2000 2.8 * 9 150 3/14/2000 1.6 * 8.0 46 

6/14/2000 4.4 * 38 100 6/14/2000 1.6 * 4.3 38 

12/22/2000 4.2 * 40 98 12/22/2000 8.1 * 110 270 

6/5/2001 5.8 * 54 150 6/5/2001 10 * 360 720 * 

12/12/2001 5.9 * 39 120 12/12/2001 6.7 * 150 270 

6/19/2002 2.7 * 19 39 6/19/2002 12 * 100 590 * 

12/4/2002 7.6 * 55 64 12/4/2002 6.8 * 73 540 

6/18/2003 6.8 * 52 91 6/18/2003 8.8 * 95 360 

6/23/2004 na na 14 6/23/2004 na 86 J 440 

6/24/2005 na na 600 * 

6/20/2006 na na 700 * 
6/27/2007 na na 630 * 

NOTES: (1) U - not detected, J - estimated, * - exceeds cleanup level, na - not analyzed 2/20/2008 



O'BRIEN Ei GERE 


May21,2008 

Mr. Donald McElroy 
Remedial Project Manager 
USEP A - Region I 
I Congress Street, Suite 1100 
M.C.HBT 
Boston, Massachusetts 02114-2023 

Mr. Paul Craffey 
MassDEP 
Bureau of Waste Site Cleanup 
One Winter Street 
Boston, Massachusetts 02108 

Re: PSC Resources Superfund Site 

File: 5819.005 #2 

Dear Mr. McElroy and Mr. Craffey: 

This letter summarizes proposed modifications to the frequency and extent of ground water 
monitoring at the PSC Resources Superfund Site in Palmer, Massachusetts. The modifications 
presented below are based upon a technical memorandum submitted to the agencies on February 20, 
2008, and revised as a result of telephone discussions with the agencies on April IS, 2008 and May 8, 
2008. 

As proposed, the below modifications are to take effect following completion of the June 2008 
ground water monitoring event and submission of the Summer 2008 Environmental Monitoring 
Report. The modifications are as follows: 

I. 	 Ground water monitoring will be performed in June 2009; thereafter, once every five 
years (2014, 2019, etc.). Ground water samples will be obtained from four 
monitoring wells (MW-IOIC (upgradient well), MW-I04B, MW-105B and PSC
112S), and analyzed for VOCs. An environmental monitoring report similar to the 
current format will be submitted to the agencies. This schedule ensures that ground 
water monitoring will be performed one year before each five-year review performed 
by USEPA in accordance with CERCLA § 121(c). (The next five-year review is 
scheduled for 2010.) 

2. 	 If the Performance Standards for benzene and vinyl chloride are attained during a 
monitoring event, the Group will vary the above-stated schedule, and will conduct 
monitoring during the following two succeeding years. 
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3. 	 If the Performance Standards for vinyl chloride and benzene are not attained for three 
consecutive years, following the non-attainment monitoring event, the Group will 
next conduct monitoring during the first year that ends with a 4 or a 9. (For example, 
if the Performance Standards are met in 2009, sampling will occur in 2010 and 2011. 
If Performance Standards are not met, however, in 2010 or 2011, the next sampling 
would occur in 2014; thereafter, in accordance with 1. above.) 

4. 	 Once the Performance Standards have been achieved for three consecutive years, a 
round of ground water samples will be obtained from the seven original ground water 
monitoring wells, and analyzed in accordance with the modified Operation and 
Maintenance Plan, Environmental Monitoring Work Plan, and Project Operations 
Plan. This data will be utilized in a risk assessment performed in accordance with 
section IV.A.1. of the Remedial Design/Remedial Action Statement of Work. In 
accordance with section X.B.C.2. of the Record of Decision, monitoring can be 
terminated if the regulatory agencies determine that the remaining contaminants of 
concern do not present a significant risk to human health and/or the environment. 

Please confirm the agencies' agreement with the modifications stated above. 

Very truly yours, 

O'BRIEN & GERE ENGINEERS, INC. 

Judy A. Shanahan, P.E. 
Senior Project Engineer 

ildiv71IprojectsISB19.00S\2lgwmodsFINAL.doc 

cc: G.L. Gill-Austern, Esq. - Nutter, McClennen & Fish, LLP 
B.M. McDonald, Esq. - Nutter, McClennen & Fish, LLP 
M. Connell - Parker-Hannifin 
B. Thompson - de maximis, inc. 
T. Majer - de maximis, inc. 
J.R. Heckathorne, P.E. - O'Brien & Gere Engineers, Inc. 
J.M. Rank - O'Brien & Gere Engineers, Inc. 
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June 18, 2008 

Jim Heckathome 

O'Brien & Gere Engineers, Inc. 

5000 Brittonfield Parkway 

East Syracuse, NY 13057 


RE: PSC Resources Superfund Site, Proposed Monitoring Modifications 

Dear Jim: 

EPA received a technical memorandum dated February 20, 2008 prepared by O'Brien & Gere 
Engineers, Inc. ("O'Brien & Gere"), the Supervising Contractor for the Performing Settling 
Defendants under the Consent Decree entered on January 31, 1995 for the PSC Resources 
Superfund Site (the "Site"). The'technical memorandum outlined proposed modifications to the 
monitoring ofwetland sediment and groundwater at the Site. Following discussions with EPA 
and MassDEP, the Performing Settling Defendants revised their proposed modifications with 
regard to groundwater monitoring in a letter prepared by O'Brien & Gere dated May 21,2008. 

Wetland Sediment Monitoring 

With regard to wetland sediment monitoring, EPA, after consultation with the Massachusetts 
. DepartrnentofEnvironmental Protection ("MassDEP"), agrees that performance standards in the 
Record of Decision for the Site dated September 15, 1992 ("ROD") have been achieved in 
remediated wetland areas. In the February 20, 2008 memorandum, O'Brien & Gere proposed 
that the Performing Settling Defendants cease wetland sediment monitoring in its entirety. The 
Performing Settling Defendants may suspend wetland sediment monitoring at this time. Upon 
request by EPA, the Performing Settling Defendants shall resume monitoring ofwetland 
sediments at this andlorother sampling locations identified in the Environmental Monitoring 
Work Plan. 

Groundwater Monitoring 

The proposed modification with regard to groundwater monitoring detailed in the May 21, 2008 
letter from O'Brien & Gere is as follows: . 

1. Ground water monitoring will be performed in June 2009; thereafter, once every 
five years (2014, 2019, etc.). Ground water samples will be obtained from four 



monitoring wells (MW-IOIC (upgradient well), MW-I04B, MW-IOSB and PSC-Il2S), 
and analyzedfor VOCs. An environmental monitoring report similar to the current 
format will be submitted to the agencies. This schedule ensures that ground water 
monitoring will be performed one year before each five-year review performed by 
USEPA in accordance with CERCLA § I2I(c). (The nextfive-year review is scheduled 
for 2010.) 

2. Ifthe Performance Standards for benzene and vinyl chloride are attained during 
a monitoring event, the Group will vary the above-stated schedule, and will conduct 
monitoring during the following two succeedingyears. 

3. Ifthe Performance Standardsfor vinyl chloride and benzene are not attainedfor 
three consecutive years, following the non-attainment monitoring event, the Group will 
next conduct monitoring during the first year that ends with a 4 or a 9. (For example, If 
the Performance Standards are met in 2009, sampling will occur In 2010 and 2011. If 

. Performance Standards are not met, however, in 2010 or 2011, the next sampling would 
occur in 2014; thereafter, in accordance with 1. above.) 

4. Once the Performance Standards have been achievedfor three consecutive years, 
a round ofground water samples will be obtainedfrom' the seven original ground water 
monitoring wells, and analyzed In accordance with the modified Operation and 
Maintenance Plan, Environmental Monitoring. Work Plan, and Project Operations Plan. 
This data will be utilized in a risk assessment performed in accordance with section 
IV.A.I. ofthe Remedial Design/Remedial Action Statemen.t ofWork. In accordance with 
sectionXB.C.2. ofthe Record ofDecision, monitoring can be terminated Ifthe 
regulatory agencies determine that the remaining contaminants ofconcern do not present 
a significant risk to human health and/or the environment. 

EPA, after consultation with MassDEp,.approves the proposed groundwater monitoring 
modifications described above in item numbers I, 2, 3, and 4. These modifications shall take 
effect following the Performing Settling Defendant's completion of the June 2008 groundwater 
monitoring event and submission 'ofthe Summer 2008 Environmental Monitoring Report. EPA 
reserves the right to require more frequent monitoring of groundwater and to require monitoring 
in additional wells and/or for additional contaminants ofconcern. Nothing in this letter is 
intended to be, or should be construed as, a waiver ofEPA's or the Commonwealth of 
Massachusetts' authority to take any enforcement or response action authorized by law. 

EPA notes that the process outlined in Section N.A.I of the SOW and Section X.A of the ROD 

ri:Iates to establishing final cleanup levels for groundwater at the site for the Management of 


. Migration component of the remedy. Performing Settling Defendants. are obligated to continue 
groundwater monitoring as part of the Source Control component of the remedy in compliance 
with Massachusetts post-closure requirements and in order to permit EPA to conduct reviews at 
least every five years as required by Section 121(c) ofCERCLA. 

2 



Please feel free to contact me ifyou have any questions. 

Sincerely, . 

~yY0/
Remedial Project Manager 

cc: 	 Martha Connell, Parker-Hannifin 
Bruce Thompson, de maximis, mc. 
Gary Gil-Austem, Nutter, McClennen & Fish 
Brent McDonald;Nutter, McClennen & Fish 
Susan Scott, EPA 
David Bragg, MassDEP 
Paul Craffey, MassDEP 
Keith Tashima, DO] 
Judy Shanahan,OB&G 
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lIEiO'BRIEN 6 GERE 
Low Flow Ground Water Sampling Log 

Date 6 / ( II () Personnel PLD,MJD Weather 101 d"e'[cQ. yf
i 

,Site Name PSC Resources Pump/Controller ID# Peri Pump Well # Mv.J -leI C 
ISite Locatior Palmer, MA Sampling Method Peri Pump Project # 44344.001.100 

I,v,uliitu'"'\j Equip. Used (include ID#): PID flo - ",.3S11 
IWel\ information: . lents taken from 

Depth of Well * .-- ft. X ITop of Well Casing 

Depth to Water * ~. t'ir ft. ITop of Protective Casing 

ILength of Water Column -- ft. (Other, Specify) 

IStart Purge Time: L3SS indicate units 

Depth To Specific 
Elapsed Water Temperature C?~.*1iVity Dissolved Turbidity Flow Rate 

Time (ftbmp) (Celsius) pH ('-OU) ( ...... Ell (mV) ! OxvQen (mqll) (NTU) (1lII/mi'l) 

0 q %" q 1i'"' h 5""L s'?i" 13'-/ ".4J '2"8' Sv~ 
S- It'!/'.o ..-., /0 ~ 5.70 4'Z J6 '1 ~d'? 74 ..... S"t>tI 

J~ Nt'\ /0 C:YCf 5,6l In. 176 7. 06 13 ·5'00 
i~ I'll"\. II, 31 5.'10 s,~ /,'-6 g LO -;Z~ .01.5"Q? 

?t' rJM /0 ", s . ..,~ 5'1 180 ~10 /6 0'1-5170 

2.5" NM iD 'OJ-! !S 69 6~ /R'l '?f', (fl/ /0 ....... ST>0 
30 /'J(V\. II I t{ S,13 ~4 11r'1 <f<-:q?; In ,'I.- 5{)o 

~« tv", ,I 31' S .1L. 64 1<; 0 P.o'l " 500 

lEnd Purge Time: ''Iso PID Reading: /./ #-~ 
IWater sample: 

/'-/t./O Total volume of purged water removed: t,.. '-I j ~ (ITime collected: 

Physical appearance at start Physical appearance at sampling 

Color CLuN' Color (Iu..r 
Odor ND~ Odor t::!Of'J

Sheen/Free Product NA Sheen/Free Product (V~ 

!Analytical Parameters: 

Container~lze . Container Type # :;nll"r.t"rI Field Filtered 1<:"'" Velll/" ~b 

voe Glass 3 No HCL LSL 

VOc.. (1 itA. $"5 , -"')0 Htf £.SL 

1rojects\GE\33961\n&dlfie/d formslmicr%g.xls 61112010 
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mO'BRIEN 6 GERE 
Low Flow Ground Water Sampling Log 

IDate '6 /1 / / " Personnel PLD, MJD Weather'" () t ~l'\'''' 
,Site Name PSC Resources Pump/Controller 10# Peri Pump Well # f1 v-' - I 0 L! f; 
Site Locatior Palmer, MA Sampling Method Peri Pump ProjeCt # 44344.001.100---'-----

IYIVliitiJlIlI\j Equip. Used (include 10#): PID 

Well information: 

Depth of Well • ------ ft. 
IDepth to Water· b . d 6 ft. 

ILength of Water Column --' ft. 

IStart Purge Time: IS .:J 0 

Elapsed 

~me 

o 

Depth To 
Water 

(ft bmBt 

G.J 

6 " 

6 10 
6 'II 

6 i.{q 

Temperature 
(Celsius) 

If 6D 
12 ·3~ 

'lZ--,-o/ 

/2.'15 

/0. S"8 

• Measurements taken~om 

indicate units 

Specific 

pH (SU) (;Aj.s);~ty 

1.03 2S1 
7. Dtf ,60 

X ITop of Well Casing 

1--__----tITOP of Protective Casing 

(Other, Specify) 

Eh (mV) 

/0/ 
/0/ 

'12. ' 
/0'/ 

Dissolved 
~er1j!l}gll) 

., I~ 

/. '7)J 
D. ~l 

Turbidity 
(NTU) 

I 'f..J 

5'1 

/()··fi 7. /0 260 47 
its (0. S"~ 7, (0 U l. 

End Purge Time: /6 2.-C) PID Reading: _0_,_/-F~t-p_fII\___ 

Flow Rate 
(ml/min) 

5J?O 
- tjOcJ 

500 
"'soo 

!Water sample: r I . / 

ITime collected: J" I '"'J L/ ja.Total volume of purged water removed: ""l.. 

Physical appearance at start Physical appearance at sampling 

Color Gl !.N Color ("j~ 
Odor (Utlf\t. Odor AJ,AtV-

v"......," 'r Product N A Sheen/Free Product JS2.. 
t."'llytir.l'Il p ..,,,,,,,,,,,,,,. 

'"'V.. ,"" I ... ' Size. <Gontamer J ype .# Gollected rleld Filtered .Lab 

VOC Glass 3 No IjCL LSL ./ 

61112010i:\50\projects~GE\33961\n&d\fie/d formslmicr%g.x/s 



& O'BRIEN 6 GERE 
Low Flow Ground Water Sampling Log 

Date , I t ( ( c;) Personnel PLD,MJD Weather ~o;t Cl, 

[Site Name PSC Resources Pump/Controller 10# Peri Pump Well # f'Sc. .. 1/ 2 8 
[Site Locatior Palmer, MA Sampling Method Peri Pump Project # 44344.001.100 

Monitoring Equip. Used (include 10#): PID 

Well information: 

jDepth of Well • ~ ft. 

iDepth to Water' 

Length of Water Column 
'::/..'8'1....- ft. 

ft. 

[Start Purge Time: OCj I S 

Elapsed 

Time 


0 
S 
18 
IS 
20 
2S" 

Depth To 

Water 


(ft bmp) 


J. CfZ 
,53 
.Cf' 

tt.~ 

t/·croq.', 


Temperature 
(Celsius) 

10. '(J 
if· 7tf 
9.1.01 

' ....6~
·<=t·73 
q. ~Cf 

J/o,. 013591 . '"'' ,,,,,,,, taken from 

pH (SU) 

7,3Lf 
/, ,'73 
6.6<0 
6~ 

'.66 
, 61 

indicate units 

Specific 

r.~~k:~ty 
't1.'Z 
.'111' 
1..2'1 
2.2'1 
'Ln 
221 

-)( 

(Other, Specify) 

Dissolved 
Eh (mY) IOxygen (mgtl) 

SS " "8' 1-31 /. 117 
(), 02..35 
D.ot)~3s 
0.00-S6 
0._0()_'3~ 

iTop of Well Casing 

Top of Protective Casing 

Turbidity 
(NTU) 

2.60 
320 

~'i 
'17 
''1 
/0 

Flow Rate 

. (mllrTlLnl 

..... 000 
.5'00.. 

5rx? 
""-".S-ZX) 
Soo 

5DO 

End Purge Time: O~,,~ PID Reading: 0.0 ~-. 
IWater sample: 
Time collected: tFI Yo Total volume of purged water removed: /1.. :) Cj" I 
Physical appearance at start Physical appearance at sampling 

Color 

Odor 

Sheen/Free Product 

Cleo-.( 
'~J.~ SvJ.fur 

NA 

Color 

Odor 

Sheen/Free Product 

C\~( 

J
1tJt10 

., Parameters: 

c.;v'IL,,,,,,,,,Size Iype # :nll"r.t"rI Field Filtered Lab'''''''' 'dllV" 

GlassVOC 3 No LSLHCL 

i:150lprojectsIGEI339611n&dlfietd formslmicr%g.x/s 61112010 



.:: 
='Q'BRIEN 6 GERE 

Low Flow Ground Water Sampling Log -
Date f,/1../If' Personnel PLD,MJO Weather '8ot Lt eOor 
Site Name PSC Resources Pump/Controller 10# Peri Pump Well # 1~V\;"05B 
Site Locatior Palmer, MA Sampling Method Peri Pump Project # 44344.001.100 

Monitoring Equip. Used (include 10#): PID r 10- o lS5Cf\"] 
Well information: * Measurements taken from 

Depth of Well * /' ft. aT" ,fW," C"iog
Depth to Water' ft. Top of Protective Casing 6·11 
Length of Water Column / ft. (Other, Specify) 

Start Purge Time: [000 
indicate units 

Depth To Specific 
Elapsed 

Time 

0 
S 

Water 
(ft bmp) 

».1/ 
h.21. 

Temperature 
(Celsius) 

Cf.7 ( 
q .'11 

pH (SU) 

'.Wl 
6. zo 

Conduc ivity 
(oMSA:N 
20'1 
20 e... 

Eh (mV) 

- 'I. '1. 
-i/. .J 

Dissolved 
Oxvqen (mqll) 

0.00 
o.oe> 

Turbidity 
(NTU) 

'6 
.3 

Flow Rate 
(mllmin) 

"'S'DO 
""600 

! 

If) 
JS
'Z() 


t;.3(. 
b. ttJ 
0. '2-.:\ 


q.61 
q,lf"t 
q.~ 

e:, , (7 
C, (I 
6.0'1 

20b 
20Cf 

2'.5 


.. , .. 'S"' 

-So I 
-3./ 


0.00 

0.00 
0.00 


'7 
2.... 
Z.~-

-~o 

,,:.wo 
""soo 

End Purge Time: 1030 PID Reading: O. S- #-~ ~'1 
Water sample: 
Time collected: /dlD Total volume of purged water removed: ~/ 
Physical appearance at start Physical appearance at sampling 

Color C I t2 e;..,( Color CJeor 
Odor Odort,~J..-t s.,;,7tt.tf kjJ.1 Svlfw 

Sheen/Free Product /Vfj Sheen/Free Product 'NA 
Analytical Parameters: 

Container Size . Container Type # Collected Field Filtered Preservative. .. Lab 

VOC Glass 3 No HCL LSL 

VOC{JI-~.$ .3 No Hc"l l.SL. 
f 

i:150lprojeclsIGEI339611n&dlfield forms'vnicrolog.x/s 61112010 



,.. Life Science Laboratories, Inc. 5854 Butternut Drive 'Chain of Custody 

LSL Central Lab --East Syracuse, New York 13057 

(315) 445-1105 ~~ 
t 

Client: O'Br/&\ '; be-/e.. 
Project: P5c e"':S ,rc~S 'S<:;: <:lv. -

(f<!Sampled by: E " h . 4 ,,,.-I, b".Je. jV\« fj UvOo...v("; . 
I /

Client Contact: '\,1. ·d..v Rc<. ..., It. Phone # 
.,~ 

31 J - Lf 37 - 6 I Oc) 
'-'J{ 

Sample Description 
Date Time Sample Comp, 

Sample Location Collected Collected Matrix or Grab 

/Vll/v - JOi-- - 060//(';' f,/lilO iif/fo GvJ q 
M iA./ . /0 '-I h' 0;(" C f 16 /;.. 'J d,o 1£ 15' 

, 

p(\ 1" 112/? -()f.~0210 If-, JZ/IO OCtL/-o 
/VJ vJ . 10 ").R. of'-, 02/0 6'1Z'!lO 1020 

j1I] tAl .- I c) I C -6{)OIIO /VIS l/VIsb 6/1/,0 i'iL/o 
X - I - 0 r; 0>7 I 0 ( 11v.) -105b') &/Z-/IO - It! lr 

Jr"? g/o.V\ Ie... ' ,~ - .. --, 

.". ~ ... 

Relinquished by: 
~ 

Date: Time: 

Relinquished by: /:-;j DA:J1 c:f 086 Date: ,6 /Z/loTime: i6DO 

Relinquished by: 

Shipment Method: r:e?cl eX 
Turnaround Time Required: 

Routine -20 £:> 'D 
Rush 

Cooler Temperature: ______ 

Date: Time: 
, 

Comments: 

& 
No, of ~ 

Containers 

:s X 
,5 X 
J )\ 

'$ X 

(") X 
?

U f>Z 
Z X 

Received by: 

Received by: Fed. eX 
Received by Lab: 

Airbill Number: 

Analysis/Method 

Comments 

Date: Time: 

Date: 6/2//0 Time: /500 
Date: Time: 

Original - Laboratory 
Copy - Client 
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PSC SUMMER 2010 DATA VALIDATION REPORT 

1	  INTRODUCTION
 

Data validation was performed for the groundwater samples collected from the PSC Resources Superfund Site in
Palmer, Massachusetts.  The samples were collected on June 1, 2010 by O'Brien & Gere Engineers, Inc.
Groundwater samples were analyzed by Life Science Laboratories, Inc. for selected volatile organic compounds
(VOCs) in accordance with Section 9 of the Quality Assurance Project Plan (QAPP), presented as Appendix 5-2 of 
the approved modified Operation and Maintenance Plan, Environmental Monitoring Work Plan and Project 
Operations Plan (O'Brien & Gere Engineers, June 1998). 

1.1  GENERAL CONSIDERATIONS 

Validation is a process of determining the suitability of a measurement system for providing useful analytical
data.  Although the term is frequently used in discussing analytical methods, it applies to all aspects of the 
process and especially to the samples, their measurement, and the actual data generated.  Accordingly, this
report outlines excursions from the applicable quality control outlined in the following documents: 

 Operation and Maintenance Plan, Environmental Monitoring Work Plan and Project Operations Plan as
amended by correspondence dated 1/31/01 and 6/12/01, Appendix 5-2: Quality Assurance Project Plan
(QAPP), (O'Brien & Gere Engineers, June 1998). 

 Test Methods for Evaluating Solid Wastes: Physical and Chemical Methods, SW-846, Final Update III, (USEPA,
December 1996). 

 Region I USEPA-New England (NE) Data Validation Functional Guidelines for Evaluating Environmental
Analyses, Part II, Volatile/Semivolatile Data Validation Functional Guidelines (USEPA Region I, December
1996). 

 USEPA Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A), 
540/1-89/002 (USEPA, revised 1992). 

The following sections of this document address distinct aspects of the validation process.  Section 2 lists the 
analytical methodology employed in sample analysis.  Section 3 lists the data quality assurance/quality control 
(QA/QC) protocols used to validate the sample data.  Specific QA/QC excursions and qualifications performed on 
the sample data are discussed in Section 4.  Data usability with respect to the intended purposes of the data is 
discussed in Section 5. 

2 ANALYTICAL METHODS 

Groundwater samples were analyzed by Life Science Laboratories, Inc. for selected VOCs by USEPA Method
8260B (Test Methods for Evaluating Solid Wastes: Physical and Chemical Methods, SW-846, Final Update III.
USEPA, December 1996). VOC target compounds analyzed included: 1,1,1-Trichloroethane, 1,1-Dichloroethane,
2-Butanone, Acetone, Benzene, Methylene chloride, Tetrachloroethene, Trichloroethene, Vinyl chloride, cis-1,2-
Dichloroethene, and trans-1,2-Dichloroethene. 

Analytical results for these analyses are presented in the tables presented in the Draft Summer 2010
Environmental Monitoring Report.  The letters found immediately to the right of individual sample results serve 
to qualify the sample data.  When the data validation process identified more than one quality control deficiency,
the qualifier added to the sample result represents the cumulative effect of the individual QC excursions.
Consistent with the listed guidance document, the following qualifiers may be used during the data validation: 

U	 Indicates that the compound was analyzed for, but was not detected.  The practical quantitation limit 
(PQL) is presented and adjusted for dilution.  This qualifier is also used when the quantitation limit is
raised due to presence of blank contamination. 

J	 Indicates that the detected sample result should be considered approximate.  This qualifier is used when
the data validation process identifies a deficiency in the data generation process. Additionally, this 
qualifier is used when analytes or compounds are detected at concentrations above the method 

1| DRAFT : October 1, 2010 
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PSC SUMMER 2010 DATA VALIDATION REPORT 

detection limit (MDL) but below the laboratory practical quantitation limit (PQL).  Results below the
PQL should be considered approximate since method accuracy and precision are not defined for these
concentration levels. 

UJ Indicates that the detection limit for the analyte in this sample should be considered approximate.  This 
qualifier is used when the data validation process identifies a deficiency in the data generation process. 

R Indicates that the previously reported detection limit or sample result was rejected due to a major
deficiency in the data generation procedure.  The data should not be used for qualitative or quantitative 
purposes. 

3. DATA VALIDATION PROTOCOLS
 

Quality control data were evaluated based on accuracy and precision criteria specified in Table 3A of the QAPP.
The following are method specific QA/QC parameters used in the validation of sample data generated for this
investigation: 

Volatile Analyses 

 Holding times and sample preservation 

 GC/MS tuning criteria 

 Initial and continuing calibration 

 Blank analysis 

 Surrogate recovery 

 Internal standard performance 

 Matrix spike/matrix spike duplicate (MS/MSD) analysis 

 Field duplicate analysis 

 Laboratory control sample (LCS) analysis 

 System performance 

 Target compound identification, quantitation, and reporting limits 

 Documentation completeness 

 Overall data assessment 

In accordance with the QAPP, laboratory control limits were used to assess MS/MSD, LCS, surrogate, and field 
duplicate data.  Based on guidance provided in EPA Region I’s validation guidelines (USEPA Region I, December
1996), analytical data were qualified in the following manner when laboratory control limits were not met: 

 If percent recoveries were less than laboratory control limits but greater than ten percent, non-detected and 
detected results were approximated (UJ, J). 

 If percent recoveries were greater than laboratory control limits detected results were approximated (J). 

 If percent recoveries were less than ten percent, detected results were approximated (J) and non-detected
results were rejected (R). 

 If relative percent differences (RPDs) for MSDs, laboratory duplicates, and field duplicates were outside of
laboratory control limits or the duplicate limits specified in the POP, detected results greater than the PQL
were approximated. 

2| DRAFT : October 1, 2010 
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PSC SUMMER 2010 DATA VALIDATION REPORT 

It should be noted that qualification of data for MS/MSD analyses was performed only when both MS and MSD
percent recoveries were outside of laboratory control limits.  Qualification of data was not performed if MS/MSD
or surrogate recoveries were outside of laboratory control limits due to sample dilution. 

4  DATA QUALITY EVALUATION 

This section summarizes the QA/QC parameters which met validation criteria and describes qualifications 
performed on sample data when QA/QC criteria were not met.  Samples that required qualification are identified
in the following sections by the sample location documented on the field chain-of-custody record. 

Field duplicate (BD), MS/MSD, equipment blank (EQBLK), and trip blanks (TB) were collected at the frequency
specified in Section 4.3 of the QAPP.  Table 4-1 is a summary of environmental and QC samples collected. 

Table 4-1 Field QC Sample Collection 

Environ-
mental 

Date 
Field Duplicate ID 

Analyses Field MS/MSD 
Collected Performed ID Blanks 

Samples 
Ground- X-1-060210=MW-105B MW-101CSelected VOC Trip Blank 6/1/2010 060210 060110 water 

Source: O’Brien & Gere 

4.1  VOLATILE ANALYSES 

The following QA/QC parameters met validation criteria or did not result in qualification of data: 

 Holding times and sample preservation 

 GC/MS tuning criteria 

 Initial and continuing calibration 

 Surrogate recovery 

 Internal standard performance 

 MS/MSD analysis 

 Field duplicate analysis 

 LCS analysis 

 System performance 

 Target compound identification, quantitation, and reporting  limits 

 Documentation completeness 

 Overall data assessment 

Blank analysis. Acetone was detected at 1.09 ug/L in the trip blank.  The detected result for acetone in sample 
MW-104B-060110 was replaced with the laboratory reporting limit and qualified as not detected (U) since the
concentration was less than both the laboratory reporting limit and trip blank concentration. 

Overall data assessment. The laboratory performed volatile organic analyses and QA/QC procedures in
accordance with the QAPP.  Volatile data are useable for qualitative and quantitative purposes.  The detected 
result for acetone was replaced with the laboratory reporting limit and qualified as not detected in one sample 
based on the concentration for this compound in the trip blank.  Results that were detected at concentrations 
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above MDLs but below PQLs were approximated (J) in the samples, since method accuracy and precision data
are not defined below the PQL. 

5. DATA USABILITY 

Analytical data were validated for samples collected from the PSC Resources Superfund Site in Palmer,
Massachusetts based on accuracy and precision criteria specified in the QAPP.  When excursions were observed 
from QA/QC requirements, the analytical data were qualified based on guidance provided in the USEPA Region I
validation guidelines (USEPA Region I, December 1996). 

Minor deficiencies in the data generation process which would result in approximation of sample data were not
observed.  Detected samples results greater than laboratory MDL but less than the reporting limit (RL) were 
qualified as approximate.  Approximation of a data point indicates uncertainty in the reported concentration of
the analyte, but not its assigned identity.  The conservative assumptions used in the development of conclusions
based on the analytical data verify that approximated analytical data adheres to the project data quality
objectives.  This approach to the use of analytical data is consistent with the guidance presented in the USEPA 
Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A), 540/1-89/002
(USEPA, December 1992). 

This section summarizes the adherence of the analytical data to the data quality objectives (DQOs) established in
the QAPP for precision, accuracy, representativeness, comparability, completeness, and sensitivity.  A detailed 
discussion of the analytes and samples which were qualified is presented in Section 4.  Summary tables of
validated sample results with data validation qualifiers have been provided in the Draft Summer 2010
Environmental Monitoring Report. 

Data quality objectives were evaluated using percent usability defined as the percentage of sample results that
are usable for qualitative and quantitative purposes. 

Precision was assessed from laboratory duplicate and field duplicate analyses.  Data usability with respect to 
precision was calculated as 100%. 

Accuracy was assessed from GC/MS tuning, calibration, surrogate recovery, internal standard performance,
interference check sample analysis, MS/MSD, and LCS data.  Data usability with respect to accuracy was 
calculated as 100%.  

Representativeness was assessed from holding times, sample preservation, blank analysis, target compound
identification and quantitation, sampling and analytical methodologies used.  Data usability with respect to 
representativeness was 100%.  The detected results for acetone in sample MW-104B-060110 was replaced with
the laboratory reporting limit and qualified as not detected (U) based on concentration observed in the trip
blank. 

Comparability is a qualitative measure; therefore, usability calculations were not performed.  Comparability
requirements were met since standard analytical methods, reporting units, reference materials, and data
deliverables were utilized by the laboratory. 

Sensitivity requirements were met.  Detected results reported at concentrations less than the PQL were 
approximated since method accuracy and precision data are not defined below the PQL. 

Data completeness was calculated as 100%, exceeding the 95% requirement established in the QAPP. 
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