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1 INTRODUCTION 

Groundwater Sciences Corporation (GSC) has prepared this report at the request of the International 

Business Machines Corporation, Manassas, Virginia (IBM).  As such, this report satisfies 

semiannual reporting requirements specified in Module IV, Section D, Paragraph 1 and Module V, 

Section H, Paragraph 1 of the former Part 373 Permit for the former IBM Kingston, New York 

facility (IBM Kingston).  Per the Part 375 Order on Consent (Index #D3-100236-11), dated July 8, 

2011, the Part 373 RCRA Permit was terminated and superceded by the Order.  The location of the 

Kingston site is shown on Figure 1-1. 

This report provides the information required in the referenced paragraphs of Module IV and 

Module V, including sampling results and the analysis and interpretation of groundwater flow and 

chemistry data.  This report also satisfies the reporting requirement relating to the evaluation of the 

corrective measures program which includes groundwater extraction from the Groundwater 

Collection System (GWCS) and well MW-504S (Figure 1-2). 

This report also includes information with regard to an evaluation of the contaminant levels with 

respect to the groundwater concentration levels listed in Module V (an annual reporting requirement 

specified in Module IV, Section D, paragraph 2 (d)).  The occurrence of chemical constituents in 

groundwater at levels exceeding the groundwater standard is reflected by the value of the lowest 

concentration contour on each concentration contour map presented in this report.  Where the 

current New York State Groundwater Quality (Part 703) Standard (NYSGQS) is less than the 

groundwater concentration level listed in Module V, the comparison value used for these 

concentration contour maps is the NYSGQS and is so noted on the plate. 

The remainder of this report is organized into the following sections.  Section 2 reports on other 

issues and activities completed during the previous semiannual period.  Section 3 reports the results 

of the sampling data collected during the semiannual reporting period of this report (January 1, 

2011 through June 30, 2011).  Section 4 presents the semiannual evaluation of the corrective 

measures program, including a report on the contaminant recovery levels and treatment efficiency 

data.  Table 1-1 provides a summary of abbreviations used in this report. 
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Table 1-1. Summary of Abbreviations Used in this Report 

111-TCA 1,1,1-Trichlorethane 

11-DCA 1,1-Dichloroethane 

12-DCA 1,2-Dichloroethane 

11-DCE 1,1-Dichloroethene 

PCE Tetrachloroethylene 

TCE Trichloroethylene 

12-DCE 1,2-Dichloroethene (total) 

VC Vinyl Chloride 

112-TCA 1,1,2-Trichloroethane 

DCM Methylene Chloride 

TCM Chloroform 

CIS13-DCPRE cis-1,2-Dichloropropene 

Freon® 113  1,1,2-trichloro-1,2,2-trifluoroethane 

Freon® 123a  1,2-dichloro-1,2,2- trifluoroethane 

VOCs Volatile Organic Compounds 

ug/l Micrograms per liter 
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2 OTHER ISSUES AND ACTIVITIES 

The following sections present information relating to activities conducted during the preceding 

semiannual period. 

2.1 Monitoring Well MW-174S Area 

Beginning with the second quarter 2002, several volatile organic compounds (11-DCA, 11-DCE 

and 12-DCE) have been detected in samples collected from monitoring well MW-174S at 

concentrations that exceed the New York State Groundwater Quality Standard (NYSGQS).  

MW-174S is located along the southwestern portion of the 42-inch storm sewer and is within its 

capture zone (refer to Figures 3-1 and 3-2).  Volatile organic compound (VOC) concentrations 

detected in monitoring well MW-173S, on the opposite side of the 42-inch storm sewer, have been 

consistent with historical VOC concentrations.  Both MW-173S and MW-174S are monitored 

quarterly as per the approved GMP.  Table 2-1 includes a summary of the VOC data for these two 

locations since the increase in concentrations at MW-174S was noted.  The table includes eight 

parameters that have been detected historically at MW-174S (111-TCA; 11-DCA; 12-DCA; 11-

DCE; TCE; 12-DCE; 112-TCA; and DCM).  Sample results shown in bold text in Table 2-1 exceed 

the NYSGQS for that parameter.  Two parameters were detected in the most recent sample 

collected from MW-174S; neither exceeded the NYSGQS.  IBM will continue to monitor this area 

as per the GMP. 



 

 
GROUNDWATER SCIENCES CORPORATION  H:\92000\92041\Document\Rpt0911a.doc 

4

 

Table 2-1.  Summary of Recent Sampling Results, MW-173S and MW-174S (All Results in ug/l) 

Parameter 111-TCA 11-DCA 12-DCA 11-DCE TCE 
12-DCE 

(tot) 
112-TCA DCM 

Location 
NYSGQS 5 ug/l 5 ug/l 0.6 ug/l 5 ug/l 5 ug/l 5 ug/l 1 ug/l 5 ug/l 

03/15/02 47 340 7.7 230 72 20 4.1 ND@5 

06/11/02 58 470 7.6 330 59 19 4.6 ND@5 

09/19/02, avg 70.5 350 13 270 83 28 7.95 ND@5 

12/12/02 78 320 13 260 84 29 8.5 ND@5 

03/03/03 46 240 6.3 230 46 15 3.6 ND@1 

05/30/03 82 400 11 320 68 12 6.5 1.0 

9/2/03, avg 41.5 255 1.95 220 47.5 8.3 4.3 ND@1 

11/19/03 49 340 8.4 290 67 21 5.7 ND@1 

1/22/04 110 780 13 520 130 31 7.7 ND@1 

6/9/04 89 390 6.9 340 77 26 4.3 ND@1 

9/14/04, avg 48 280 9.3 250 55.5 41 5.85 ND@1 

12/9/04 66 360 10 300 75 17 6.4 ND@1 

2/23/05 63 430 9.6 350 76 23 5.3 ND@1 

5/19/05 77 340 10 270 70 25 7.4 ND@1 

8/9/05 38 260 ND@1 215 52 11 ND@1 ND@1 

12/19/05 42 180 8.6 130 34 20 4.6 ND@1 

2/21/06 48 260 7.0 190 44 15 3.0 ND@1 

5/12/06 37 190 6.4 150 49 12 2.5 ND@1 

9/14/06, avg 21 115 4.85 135 45.5 11.5 1.95 ND@1 

11/15/06 25 170 5.1 160 43 12 2.2 ND@1 

3/13/07 30 130 ND@1 150 54 14 1.6 ND@1 

5/23/07 15 55 2.0 51 29 5.6 0.85 J ND@1 

7/31/07, avg 12.5 125 2.35 109 40 7.35 1.1 ND@1 

12/5/07 24 120 18 110 52 6.3 2.7 ND@1 

1/30/08 32 160 5.1 190 47 12 2.2 ND@1 

5/28/08 34 240 5.6 190 44 11 2.4 ND@1 

9/9/08, avg 14 185 3.6 130 37.5 10.5 1.7 ND@1 

12/3/08 36 290 8.2 210 62 18 3.5 ND@1 

2/12/09 19 140 4.3 110 39 12 1.9 ND@1 

5/13/09 29 300 7.6 200 50 15 3.1 ND@1 

9/21/09, avg 13 175 4.6 125 42 13 1.55 ND@1 

12/11/09 15 190 4.9 120 56 15 1.6 ND@1 

2/15/10 14 160 3.8 90 45 11 1.2 1.2 

5/24/10 12 190 4.0 160 36 8.3 1.3 1.5 

8/24/10 4.4 / 11 81 / 63 1.2 / 3.7 59 / 46 18 / 40 2.9 / 8.0 0.52 J / 1.3 ND@1 

12/13/10 19 180 6.2 160 41 12 2.9 ND@1 

2/4/11 15 170 3.9 150 42 8.9 1.6 ND@1 

MW-173-S 

5/26/11 14 150 4.7 150 42 8.5 1.9 ND@1 
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Table 2-1.  Summary of Recent Sampling Results, MW-173S and MW-174S (All Results in ug/l) (continued) 

Parameter 111-TCA 11-DCA 12-DCA 11-DCE TCE 
12-DCE 

(tot) 
112-TCA DCM 

Location 

NYSGQS 5 ug/l 5 ug/l 0.6 ug/l 5 ug/l 5 ug/l 5 ug/l 1 ug/l 5 ug/l 

03/15/02 0.96 1.4 ND@1 0.75 ND@1 ND@1 ND@1 ND@1 

06/11/02 1.5 2.6 ND@1 1.1 ND@1 ND@1 ND@1 ND@1 

09/19/02 3.2 12 ND@1 21 ND@1 3.2 ND@1 ND@1 

12/12/02 3.7 19 1.5 30 0.6 16 ND@1 1.2 

03/03/03 1.3 5.0 ND@1 9.8 0.7 3.3 ND@1 ND@1 

05/30/03 0.9 3.2 ND@1 6.7 1.4 1.1 ND@1 1.0 

9/2/03 1.0 2.8 ND@1 6.8 12 1.2 ND@1 ND@1 

11/19/03 1.1 3.6 ND@1 9.7 15 4.8 ND@1 ND@1 

1/22/04 ND@1 1.6 ND@1 5.9 19 3.1 ND@1 ND@1 

6/9/04 0.6 1.6 ND@1 3.7 4.9 1.8 ND@1 ND@1 

9/14/04 1.1 3.1 ND@1 13 15 9.5 ND@1 ND@1 

12/9/04 3.3 12 ND@1 22 16 4.1 ND@1 ND@1 

2/23/05 1.5 4.2 ND@1 8.5 17 2.5 ND@1 ND@1 

5/19/05 0.97 1.9 ND@1 5.1 6.3 1.2 ND@1 ND@1 

8/9/05 3.0 11.0 0.57 29 33 6.9 ND@1 ND@1 

12/19/05 2.7 14.0 ND@1 38 47 15 ND@1 ND@1 

2/21/06 1.3 3.5 ND@1 13 38 3.1 ND@1 ND@1 

5/12/06 3.5 12 0.65 J 31 32 7.3 ND@1 ND@1 

9/14/06 1.7 5.0 ND@1 14 49 3.8 ND@1 ND@1 

11/15/06 1.7 8.2 ND@1 20 41 6.0 ND@1 ND@1 

3/13/07 1.7 5.3 ND@1 14 27 3.6 ND@1 ND@1 

5/23/07 0.95 J 2.4 ND@1 5.3 13 1.1 ND@1 ND@1 

7/31/07 0.50 J 0.89 J ND@1 3.5 22 1.1 ND@1 ND@1 

12/5/07 2.0 8.4 ND@1 20 45 5.2 ND@1 ND@1 

1/30/08 1.5 7.2 0.49 J 18 39 5.1 ND@1 ND@1 

5/28/08 0.43 J 1.4 ND@1 4.2 14 1.1 ND@1 ND@1 

9/9/08 1.2 4.0 0.22J 9.3 45 3.4 0.12 J ND@1 

12/3/08 2.4 13 0.78 J 24 45 7.2 0.30 J ND@1 

2/12/09 0.94 J 4.4 0.29 J 9.9 36 3.4 0.14 J ND@1 

5/13/09 0.96 J 2.6 ND@1 6.3 22 1.7 ND@1 ND@1 

9/21/09 1.2 2.7 0.28 J 8.9 36 3.7 ND@1 ND@1 

12/11/09 0.73 J 0.70 J 0.16 J 2.7 21 1.3 ND@1 ND@1 

2/15/10 0.51 J 0.54 J ND@1 2.3 24 0.89 J ND@1 ND@1 

5/24/10 0.51 J 0.46 J ND@1 1.8 8.1 0.48 J ND@1 ND@1 

8/24/10 0.43 J 0.28 J ND@1 0.99 J 8.8 0.29 J ND@1 ND@1 

12/13/10 0.80 J 0.89 J ND@1 3.8 24 1.2 ND@1 ND@1 

2/4/11 0.75 J 1.2 ND@1 3.6 18 1.1 ND@1 ND@1 

MW-174-S 

5/26/11 ND@1 ND@1 ND@1 0.23 J 4.8 ND@1 ND@1 ND@1 
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2.2 Monitoring Well MW-177S Area 

During 2004, low-level detections of several VOCs were observed in monitoring well MW-177S.  

The VOCs included 11-DCA, 12-DCA, 11-DCE and 12-DCE (total) and all detections were below 

the NYSGQS.  MW-177S is located along the southwestern portion of the 42-inch storm sewer in 

the general area of MW-174S.  VOC concentrations in monitoring well MW-176S, on the opposite 

side of the 42-inch storm sewer from MW-177S, were consistent with historical VOC 

concentrations.  Recent results from these monitoring wells are summarized in Tables 2-2a and 

2-2b.  Sample results shown in bold text exceed the NYSGQS for that parameter.  Only 11-DCA 

and 11-DCE were detected in the most recent sampling at MW-177S, but they did not exceed the 

NYSGQS.  IBM will continue to monitor these locations at a quarterly frequency, as per the 

approved GMP. 

Table 2-2.  Summary of Recent Sampling Results, MW-176S (All Results in ug/l) 

Parameter 111-TCA 11-DCA 12-DCA 11-DCE 12-DCE (tot) VC 
Location 

NYSGQS 5 ug/l 5 ug/l 0.6 ug/l 5 ug/l 5 ug/l 2 ug/l 
1/21/04 3.1 28 ND@1 58 12 ND@1 

6/9/04 1.0 J 9.9 ND@1 12 3.4 ND@1 

9/14/04 3.2 27 ND@1 58 16 ND@1 

12/9/04 2.1 19 ND@1 32 4.1 ND@1 

2/23/05 3.4 25 ND@1 59 8.3 ND@1 

5/19/05 2.2 19 ND@1 35 6.3 ND@1 

8/9/05 ND@1 34 ND@1 68 7.2 ND@1 

12/15/05 0.60 J 14 ND@1 11 3.5 ND@1 

2/21/06 2.0 20 ND@1 44 4.0 ND@1 

5/10/06 2.7 26 ND@1 52 5.0 ND@1 

9/14/06 2.2 17 ND@1 38 4.1 ND@1 

11/15/06 1.4 13 ND@1 29 3.2 ND@1 

3/13/07 2.5 18 ND@1 41 4.3 ND@1 

5/23/07, avg 0.99 12.5 ND@1 22 1.9 ND@1 

7/31/07 2.6 29 ND@1 52 4.4 ND@1 

12/5/07 1.4 12 ND@1 29 2.7 ND@1 

1/30/08 1.4 12 0.24 J 28 2.5 ND@1 

5/28/08, ave 1.2 16 0.22 J 33.5 2.5 ND@1 

9/10/08 2.8 25 0.66 J 55 5.6 0.31 J 

12/3/08 1.7 15 0.32 J 32 2.8 0.17 J 

3/11/09 1.5 16 0.44 J 32 3.4 0.20 J 

5/13/09, avg 1.7 17 0.39 J 37.5 4.3 0.24 J 

9/21/09 2.2 18 0.54 J 39 5.2 0.17 J 

12/8/09 2.2 22 0.33 J 49 6.0 0.24 J 

2/15/10 1.7 18 0.38 J 44 4.7 0.16 J 

5/25/10 1.6 / 1.7 14 / 15 0.17 J / 0.24 J 34 / 35 3.9 / 4.1 0.19 J / 0.27 J 

8/24/10 1.3 15 0.14 J 29 3.0 0.16 J 

12/13/10 1.4 13 0.21 J 27 2.8 ND@1 

2/3/11 1.4 16 0.17 J 33 4.2 0.23 J 

MW-176-S 

5/26/11 1.5 / 1.5 11 / 11 ND@1 / ND@1 22 / 21 2.8 / 2.7 ND@1 / ND@1
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Table 2-2.  Summary of Recent Sampling Results, MW-176S (All Results in ug/l) (continued) 

Parameter 111-TCA 11-DCA 12-DCA 11-DCE 12-DCE (tot) VC 
Location 

NYSGQS 5 ug/l 5 ug/l 0.6 ug/l 5 ug/l 5 ug/l 2 ug/l 
1/22/04 ND@1 ND@1 ND@1 ND@1 ND@1 ND@1 

6/9/04 ND@1 ND@1 4.2 ND@1 ND@1 ND@1 

9/14/04 ND@1 3.0 ND@1 2.5 0.54 J ND@1 

12/9/04 ND@1 2.6 ND@1 2.0 ND@1 ND@1 

2/23/05 ND@1 3.4 ND@1 2.0 ND@1 ND@1 

5/19/05 ND@1 2.6 ND@1 1.1 ND@1 ND@1 

8/9/05 ND@1 4.9 ND@1 6.4 ND@1 ND@1 

12/19/05 ND@1 2.8 ND@1 2.2 ND@1 ND@1 

2/21/06 ND@1 4.2 ND@1 2.4 ND@1 ND@1 

5/10/06 ND@1 4.2 ND@1 3.9 ND@1 ND@1 

9/14/06 ND@1 4.0 ND@1 2.6 ND@1 ND@1 

11/15/06 ND@1 6.9 ND@1 4.9 ND@1 ND@1 

3/13/07 ND@1 6.6 ND@1 11 ND@1 ND@1 

5/23/07 ND@1 5.6 ND@1 6.3 ND@1 ND@1 

7/31/07 ND@1 8.0 ND@1 9.5 ND@1 ND@1 

MW-177-S 

12/5/07 0.83 J 13 ND@1 17 0.77 J ND@1 

 1/30/08 0.52 J 13 ND@1 17 0.73 J 0.14 J 

 5/28/08 0.40 J 14 ND@1 20 0.64 J ND@1 

 9/9/08 0.59 J 14 ND@1 21 0.87 J ND@1 

 12/3/08 0.42 J 7.5 ND@1 11 0.48 J ND@1 

 2/12/09 0.34 J 8.8 ND@1 12 0.58 J 0.22 J 

 5/13/09 ND@1 5.4 ND@1 6.9 0.40 J 0.15 J 

 9/21/09 ND@1 3.1 ND@1 3.7 0.23 J ND@1 

 12/11/09 ND@1 5.9 ND@1 8.6 0.51 J ND@1 

 2/15/10 ND@1 3.2 ND@1 4.8 0.27 J ND@1 

 5/25/10 ND@1 3.2 ND@1 1.7 0.20 J ND@1 

 8/24/10 ND@1 4.6 ND@1 5.7 0.22 J ND@1 

 12/13/10 ND@1 6.2 ND@1 6.0 0.41 J ND@1 

 2/3/11 ND@1 7.2 ND@1 8.9 0.40 J 0.15 J 

 5/26/11 ND@1 2.2 ND@1 2.2 ND@1 ND@1 

 

2.3 Monitoring Well MW-180S Area 

Beginning in the fourth quarter of 2007, TCE has been sporadically detected in monitoring well 

MW-180S at concentrations that exceed the NYSGQS for this parameter (5 ug/l).  MW-180S is 

located along the southeastern portion of the 42-inch storm sewer and to the west of Building 031. 

The most recent detection of this parameter at a concentration that was above the NYSGQS was 

during the third quarter 2009 (5.8 ug/l).  TCE was detected in the first half of 2011 but at 

concentrations that were below the NYSGQS: 1.2 ug/l (first quarter 2011) 0.53 ug/l (second quarter 

2011).  IBM will continue to monitor this location at a quarterly frequency, as per the approved 

GMP. 
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2.4 Supplemental Groundwater Monitoring 

In early 2009, IBM proposed to sample two monitoring wells, MW-169S and MW-609S, on a 

quarterly basis in relation to ongoing Parcel 1 area investigations.  Based on the 2009 supplemental 

quarterly sampling, IBM proposed in the 2009 Annual Groundwater Monitoring Report to include 

these two wells in the GMP for the site.  IBM proposed both wells to be sampled for VOCs and 

field parameters only with MW-169S to be sampled quarterly and MW-609S to be sampled 

semiannually.  Sampling results for the semiannual period are presented in Appendix A of this 

report.  It should be noted that historical monitoring at MW-609S included unconfirmed detections 

of Dichlorodifluormethane (DCDFM) and CBZ and; several detections of DCM.  No other VOCs 

were detected during the historical monitoring at this location.  The most recent sampling results 

from MW-609S show no VOCs were detected.  Historical sampling at well MW-169S did not 

detect any VOCs to be present; first quarter 2011 sampling indicates the presence of 11-DCA and 

11-DCE at levels below the NYSGQS.  VOCs were not detected at well MW-169S in the second 

quarter. 

Also as discussed with the NYSDEC beginning in early 2009 and as proposed in the 2009 Annual 

Groundwater Monitoring report as an addendum to the current approved Groundwater Monitoring 

Plan, IBM sampled two monitoring wells, MW-181S and MW-182S.  Results for the first and 

second quarter 2011 are presented in Appendix A of this report.  Second quarter results from MW-

181S for TCE, 11-DCA, and 11-DCE exceeded the NYSGQS; all detections were less than 10 ug/l.  

Current sampling results detected several additional parameters including: 111-TCA; Freon® 113; 

12-DCE and TCM.  None of these parameters were detected at concentrations that exceed the 

NYSGQS.  Historical monitoring at MW-182S included consistent detections of 111-TCA; 

11-DCA; 11-DCE and TCE.  In addition, several other parameters, including Freon® 113 and 

12-DCE, were inconsistently detected during the historical monitoring at this location.  Of these 

only two parameters, TCE and 11-DCE, were consistently detected above the NYSGQS.  Current 

sampling results detected the same suite of parameters to those historically detected at this location.  

As with the historical data only two parameters, TCE and 11-DCE, were detected above the 

NYSGQS in the most recent sampling results. 
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3 CORRECTIVE ACTION AND COMPLIANCE MONITORING 

This section reports on the results of corrective action and compliance monitoring for this site for 

the previous semiannual period.  Spatial analyses of this data are also presented. 

3.1 Sampling and Analysis Plan 

Sampling and analysis of groundwater was performed at the site for the previous semiannual period 

in accordance with protocols contained in the current approved Groundwater Monitoring Plan 

(GMP).  In addition, as noted in Section 2 of this report, supplemental sampling was conducted at 

four locations during both the first and second quarters.  The results of all of the routine and 

supplemental groundwater sampling rounds and the associated Quality Assurance/ Quality Control 

data are reproduced in Appendix A.  Appendix B contains copies of the Sampling Field Data sheets 

for the previous semiannual period.  Copies of the Chain of Custody forms for the previous 

semiannual period are also provided in Appendix B. 

3.2 Groundwater Elevations and Flow Directions 

During each quarterly sampling round, water levels are measured in those wells designated in the 

current approved GMP as hydraulic effectiveness wells.  The results of each of these water level 

surveys were converted to groundwater elevations and are published in Appendix C.  Groundwater 

elevation measurements were then used to generate groundwater elevation contour maps for the 

shallow water table aquifer underlying most of the developed portion of the site.  Figures 3-1 and 

3-2 present groundwater elevation contour maps for the previous two quarters of 2011.  These 

figures satisfy the semiannual permit conditions in Module IV, paragraph D 1. (b) (i) and (ii).  An 

enlargement of the northern portion of the site, including the GWCS and the installed trench 

extension are included on these figures.  Also shown on these figures are the locations of the storm 

sewer systems on the site that extend below the water table, the location of the GWCS trench 

(including the trench extension) and the utility trench barrier wall. 

3.3 Groundwater Chemistry 

As discussed in Section 3.1, groundwater samples were collected at the locations and sampling 

frequencies specified in the current approved GMP.  In addition to these routine sampling activity 

results, the results from the supplemental sampling conducted at four locations during the reporting 
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period are also presented in Appendix A together with the associated Quality Assurance/ Quality 

Control data. 

3.3.1 Chemical Constituents in Groundwater 

The principal hazardous constituents identified in groundwater at this site are three VOCs: 

111-TCA, TCE and PCE.  In addition to these three principal constituents, transformation products 

of two of these constituents are also present in groundwater at this site.  These include the TCA 

transformation products 11-DCE and 11-DCA and the TCE transformation product 12-DCE.  In 

addition VC; Freon® 113; TCM and Freon® 123a have been detected in groundwater at the site. 

3.3.2 Spatial Distribution 

As per permit condition Module IV paragraph D.1.(b)(i), isoconcentration maps for monitored 

groundwater flow zones were prepared based on data obtained during the second quarter 2011.  The 

second quarter subset of the semiannual data was selected because more locations were sampled 

during the second quarter than the first.  These isoconcentration maps were prepared and include the 

delineation of the limits of hydraulic control, as per permit condition IV, paragraph D. (1) (b) (ii).  

Figures 3-3 through 3-14 correspond to the following compounds: PCE; TCE; 1,2-DCE; VC; TCA; 

1,1-DCE; 1,1-DCA; Freon® 113; Freon® 123a; 1,2-DCA; TCM and 1,1,2-TCA. 

As noted in Section 2 of this report, several VOCs have been detected in monitoring wells 

MW-174S and MW-177S, located along the southwestern portion of the 42-inch storm sewer.  The 

most recent results for MW-174S indicate no parameters exceeded the NYSGQS.  For the two 

parameters that were detected in the most recent sampling of MW-177S, none exceed the 

NYSGQS.  Monitoring wells MW-173S and MW-176S, both lie on the opposite side of the 42-inch 

storm sewer, and showed concentrations consistent with historical levels for all compounds 

monitored.  Since the fourth quarter 2009, TCE has been detected in well MW-180S but at 

concentrations that were below the NYSGQS.  For the most recent sample, TCE was detected at 

0.53 ug/l.  MW-180S is located along the southeastern portion of the 42-inch storm sewer and to the 

west of Building 031.  All of these wells are monitored quarterly as per the approved GMP. 

As noted in Section 2.2, during early 2009, IBM initiated supplemental quarterly sampling at four 

locations: MW-169S, MW-609S; MW-181S and MW-182S.  These results are included on the data 
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postings presented in Figures 3-3 through 3-13.  For the period posted, the second quarter 2011, no 

VOCs were detected in wells MW-169S and MW-609S.  For wells MW-181S and MW-182S, 

reported concentrations for the two quarters were within the ranges historically detected at these 

locations. 

The limits of hydraulic control on Figure 3-2 through 3-13 are shown as the site control perimeter.  

This boundary begins in the northeast corner of the site along the 60-inch storm sewer, then follows 

the GWCS trench to the west and south along Enterprise Drive, where it continues southward along 

the limit of perennially saturated shallow sand and finally following the 42-inch storm sewer to the 

southeast and east.  In general, groundwater plumes in the shallow sand aquifer are contained within 

this boundary with the exception of those plumes associated with the former IWSL area. 
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4 GROUNDWATER COLLECTION AND TREATMENT 

This section presents the operating data for the groundwater collection systems currently active at 

this site, these are the GWCS and a passive groundwater collection system created as part of a storm 

water segregation project (NPLA).  Extraction well MW-504S was offline during the current 

reporting period.  This section also contains information relating to pumping rates and volumes, 

contaminant recovery levels and treatment efficiency data as per Module V, Section H, Paragraph 1.  

In addition, this section provides a plume capture assessment. 

4.1 System Operation Data 

System operation data for the groundwater collection systems currently active at the site are detailed 

in the following subsections. 

4.1.1 Groundwater Collection System 

The GWCS consists of a groundwater cutoff trench running parallel to the east side of Enterprise 

Drive and along the northern perimeter of the site.  A separate, lateral trench extends to the 

southeast from a manhole connection to the main cutoff trench near its northernmost extent, as 

shown on Figure 4-1. 

Appendix D includes a table presenting the withdrawal rates from the GWCS beginning in 

August 1990.  Figure 4-2 is a plot of cumulative gallons pumped versus time from August 1990 

through June 30, 2011.  Figure 4-3 is a plot of the average pumping rate in gpm versus time for this 

same period.  The chemistry of groundwater extracted from the GWCS is presented on time versus 

log concentration graphs for TCA-series and TCE-series compounds (Figure 4-4 and Figure 4-5, 

respectively).  Appendix E contains a summary table of samples collected during the reporting 

period for the GWCS. 

4.1.2 MW-504S 

Groundwater extraction was begun at well MW-504S on April 1, 1987.  On February 12, 2007, 

IBM notified the NYSDEC of the shutdown of MW-504S.  IBM subsequently submitted a request 

to permanently shutdown MW-504S.  MW-504S was not pumped during the first and second 

quarter of 2011. 
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4.1.3 North Parking Lot Area (Passive Groundwater Collection System) 

The North Parking Lot Area Passive Groundwater Collection System (NPLA) went online in 

December 1997.  Appendix D contains tabular summaries of metering data for this system.  

Appendix E contains a summary of the monitoring results for this extraction system for the 

reporting period. 

4.2 Groundwater Treatment System Effectiveness 

There is one groundwater treatment system currently installed and operating at the former IBM 

Kingston site to treat groundwater extracted by the GWCS and the NPLA.  The effectiveness of this 

treatment system is discussed in the following subsections. 

4.2.1 Groundwater Collection System (GWCS and NPLA) 

Summary tables of individual sample results for upstream samples collected during the previous 

annual period are presented in Appendix E.  Samples collected downstream of the air strippers 

during the reporting period are also presented in Appendix E.  Throughout this reporting period, 

these tray aeration units show consistent VOC removal with effluent concentrations within the 

limits set for SPDES discharge. 

4.2.2 Extraction Well MW-504S 

As noted in section 4.1.2, MW-504S was not in operation for the January 1, 2011 to June 30, 2011 

reporting period. 

4.3 Contaminant Recovery Levels 

As stated previously, Module V, Section H, Paragraph 1, requires IBM to report pumping rates and 

volumes, contaminant recovery levels and treatment efficiency data to the Commissioner on a 

semi-annual basis.  A summary of the flux calculations for this semiannual period (January 1, 2011 

through June 30, 2011) can be found in Appendix E. 

Flux calculations presented in Appendix E utilized average concentrations for detected constituents 

and average daily flow values for the previous semiannual period (January 1, 2011 through 
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June 30, 2011).  As shown on the tables presented in Appendix E, a total of approximately 11.3 

million gallons of groundwater was collected and treated at the GWCS or, on average, 61,727 

gallons per day.  The average pumping rate over the semiannual period calculates to 42.9 gpm.  For 

this semiannual period, approximately 20.5 pounds of VOCs were removed by the GWCS. 

As shown on the tables presented in Appendix E, a total of approximately 918,280 gallons of 

groundwater were collected from the NPLA pump stations, or, on average, 5,032 gallons per day for 

the previous semiannual period.  Approximately 2.1 pounds of VOCs were removed by this passive 

groundwater collection system. 

As noted in Section 4.1.2, MW-504S was removed from service on February 12, 2007. 

4.4 Plume Capture Assessment 

As stated previously, the historical groundwater elevation contours, NPLA plume chemistry and the 

storm sewer flow and chemistry all suggested that a portion of the NPLA plume was not being 

captured by the GWCS.  Efforts have been implemented to maximize the effectiveness of this 

system by extending the GWCS interceptor trench and installing a utility trench barrier wall, both as 

shown on Figure 1-2.  The conceptual design for the trench extension was presented to NYSDEC in 

a report titled Groundwater Collection System Trench Extension Report, (GSC, July 25, 1994) and 

the extension has been operational since May 1995.  Review of the second quarter 2011 surficial 

sand aquifer groundwater elevation contour map (Figure 3-2), reveals that the extension is capturing 

groundwater flow between the former northeast terminus of the GWCS and the 60-inch storm 

sewer.  The attached Figure 4-6 illustrates the configuration of the trench, manholes and monitoring 

wells along the northeast lateral of the GWCS including the trench extension.  This cross section 

shows the pre-construction (April, 1994) and post-construction water tables (water levels collected 

May 6, 2011 adjacent to the trench extension on its north side.  Based on the change in the water 

table, it can be concluded that the trench extension has lowered downgradient water levels by 

capturing groundwater that had previously flowed off the site to the north before the trench 

extension was constructed. 

Graphical representations of groundwater elevation for similarly located well pairs (prior to and 

after reinstallation) are presented as Figures 4-7 through 4-9.  As can be seen from these graphs, 
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groundwater elevation measurements in the reinstalled wells typically are lower than in a similarly 

located well prior to the trench extension installation.  Lastly, a review of the groundwater elevation 

contour map prepared from the quarterly water level measurements collected during the second 

quarter 2011 (Figure 3-2) shows the inferred direction of groundwater flow in the area north of the 

GWCS trench extension is back toward the trench extension.  Analysis of groundwater flow 

(Figure 3-2) and review of operation data for the GWCS indicate that most of the groundwater flow 

containing VOCs in the NPLA is collected by the GWCS for treatment prior to discharge under a 

SPDES-permit issued to IBM.  The balance of that flow is intercepted by the 60-inch storm sewer 

and discharged under a SPDES-permit issued to the current site owner.  This analysis also indicates 

that the portion of the NPLA plume, which previously may have discharged off-site to the north, is 

now being collected by the GWCS trench extension (Figure 3-2). 

Visual inspection of the time versus TCA- and TCE-series concentration plots presented as 

Figures 4-10 through 4-13 for MW-184SA and MW-185SA indicate concentrations have decreased 

in these wells since the installation of the GWCS extension. 

Analysis of groundwater flow (Figure 3-2) indicate that most of the groundwater flow containing 

VOCs in the southern and western portions of the site is intercepted by the 42-inch storm sewer and 

discharged under a SPDES-permit issued to the current site owner. 
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Groundwater  Elevation Comparison
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Former IBM Kingston Site
Groundwater  Elevation Comparison

TMP-1 and MW-185SA
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Former IBM Kingston Site
Groundwater Elevation Comparison

MW-508S and MW-508SA
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Trichloroethane Series

Groundwater Monitoring Well MW-185S & MW-185SA

Jan-93 Jan-95 Jan-97 Jan-99 Jan-01 Jan-03 Jan-05 Jan-07 Jan-09 Jan-11 Jan-13

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

C
o

n
ce

n
tr

a
tio

n
 (

u
g

/l)

1,1,1-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

M
o

n
ito

rin
g

 W
e

ll 
R

e
p

la
ce

d

Figure 4-12



Former IBM Kingston Site
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Appendix A  

Groundwater and  

Field QA/QC Data Reports
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Appendix B 

Field Data Sheets and  

Chain of Custody Forms
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Appendix C 

Groundwater Elevation Table



Kingston Site
2011 Water Level Data

05/06/1101/06/11ElevationWell
GWEDTWGWEDTWTOC
144.626.31142.738.20150.93MW-001-R
170.033.00168.684.35173.03MW-003-S
167.988.10167.878.21176.08MW-004-R
171.101.64168.753.99172.74MW-004-S
168.104.59165.976.72172.69MW-006-S
171.308.13169.4310.00179.43MW-008-S
173.962.98169.637.31176.94MW-010-S

N.M.N.M.179.31MW-101-R
156.3227.61141.5242.41183.93MW-102-R
134.6512.33N.M.146.98MW-102-S
151.9116.10150.5817.43168.01MW-104-S
148.4619.61147.2420.83168.07MW-105-S
148.823.18146.145.86152.00MW-106-S
164.019.52162.0211.51173.53MW-107-S
172.834.43169.757.51177.26MW-108-S
168.865.67166.737.80174.53MW-109-S
170.829.33169.4010.75180.15MW-110-SA
170.918.48169.469.93179.39MW-111-S
171.238.93170.1410.02180.16MW-112-S
171.178.86169.6810.35180.03MW-113-S
171.425.50170.036.89176.92MW-114-S
172.978.23171.599.61181.20MW-115-S
174.047.24172.628.66181.28MW-116-S
175.665.09174.156.60180.75MW-117-S
176.946.02175.427.54182.96MW-118-S
176.936.94175.548.33183.87MW-119-S
176.948.26175.599.61185.20MW-120-S
179.444.18178.205.42183.62MW-122-S
174.703.51174.403.81178.21MW-123-SA
173.535.61172.147.00179.14MW-124-S
165.428.46161.5312.35173.88MW-125-S
172.428.22171.539.11180.64MW-126-S
179.973.39178.345.02183.36MW-161-S
178.945.42177.616.75184.36MW-162-S
178.407.25176.898.76185.65MW-163-S
175.067.25174.168.15182.31MW-164-S
171.198.89169.3610.72180.08MW-169-S
170.054.31167.666.70174.36MW-170-S
168.613.90168.633.88172.51MW-171-S
170.301.38167.983.70171.68MW-172-S
170.878.96168.9510.88179.83MW-173-S
170.998.90168.9510.94179.89MW-174-S
171.308.69169.5810.41179.99MW-175-S
171.256.30169.558.00177.55MW-176-S
171.218.09169.509.80179.30MW-177-S
170.368.93169.2810.01179.29MW-178-S
173.575.88172.556.90179.45MW-180-S
171.086.30169.447.94177.38MW-181-S
171.378.72169.7910.30180.09MW-182-S
170.993.39170.393.99174.38MW-183-S
162.608.70160.8310.47171.30MW-184-SA
162.2314.65160.1316.75176.88MW-185-SA
169.682.92168.534.07172.60MW-186-S
169.441.38167.872.95170.82MW-187-S
169.015.58166.897.70174.59MW-188-S
170.724.80169.506.02175.52MW-189-S
170.266.74167.759.25177.00MW-201-S
167.905.39166.017.28173.29MW-202-S
163.5911.57Dry175.16MW-203-S
167.436.50166.027.91173.93MW-204-S
147.045.38144.897.53152.42MW-206-S
146.325.99144.318.00152.31MW-208-S
145.796.23143.828.20152.02MW-209-S
144.297.70142.909.09151.99MW-210-S
171.699.25170.2310.71180.94MW-232-M
171.689.35170.2410.79181.03MW-232-S
174.084.01173.204.89178.09MW-250-M

N.M.N.M.178.85MW-261-S
N.M.N.M.178.77MW-267-S

171.259.64170.0210.87180.89MW-269-S
168.6811.80168.2612.22180.48MW-270-S
171.965.75170.417.30177.71MW-274-S



Kingston Site
2011 Water Level Data

05/06/1101/06/11ElevationWell
GWEDTWGWEDTWTOC
171.658.68170.1310.20180.33MW-277-S
169.4711.01168.3312.15180.48MW-278-S
171.059.18169.5810.65180.23MW-279-S
170.036.60169.866.77176.63MW-282-S
167.557.22166.698.08174.77MW-284-S
171.678.79170.1510.31180.46MW-285-S
171.488.74169.8810.34180.22MW-288-S
171.118.96169.5710.50180.07MW-297-S
160.4913.45156.3017.64173.94MW-402-S
162.3714.52Dry176.89MW-403-S
168.442.73166.634.54171.17MW-404-S
170.824.11168.706.23174.93MW-405-S
169.686.17167.308.55175.85MW-406-S
170.666.00168.258.41176.66MW-407-S
175.685.22174.306.60180.90MW-502-S
174.196.52172.618.10180.71MW-503-S
174.073.04172.914.20177.11MW-504-S
172.706.38171.457.63179.08MW-505-S
171.918.23170.469.68180.14MW-506-S

N.M.N.M.178.61MW-507-S
163.536.36161.248.65169.89MW-508-SA
171.646.01170.107.55177.65MW-601-S
171.758.50170.2510.00180.25MW-602-S
170.933.81169.245.50174.74MW-603-S
169.936.00168.257.68175.93MW-604-S
168.867.20167.448.62176.06MW-605-S

DryDry175.78MW-607-S
163.207.03161.468.77170.23MW-608-S
171.327.26169.089.50178.58MW-609-S
171.769.40170.1211.04181.16MW-610-S
148.827.40145.9910.23156.22MW-612-S
148.074.20145.656.62152.27MW-801-S
148.524.90146.127.30153.42MW-802-S
147.735.01145.517.23152.74MW-804-S
173.982.51172.773.72176.49MW-806-S
171.745.89170.557.08177.63MW-807-S
142.612.42141.613.42145.03MW-810
142.532.40141.223.71144.93MW-811S
139.886.85139.137.60146.73MW-812
145.046.66143.258.45151.70MW-814
149.077.23146.2010.10156.30MW-815
151.959.45149.1412.26161.40MW-816
151.648.89149.0711.46160.53MW-817
151.493.30147.986.81154.79MW-819
150.294.41146.827.88154.70MW-821
163.848.50164.497.85172.34MW-A
169.268.25168.259.26177.51TMP-6
170.699.39169.3310.75180.08TMP-7
170.596.91169.308.20177.50TMP-8

M.E.   Measurement Error
N.M.   Not Measured
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Appendix D 

Groundwater Withdrawal Data Table  

(GWCS and NPLA)



Former IBM Kingston Site
Groundwater Collection System and North Parking Lot Area Extraction Data

September 6, 2011Last Updated:

CumulativeCumulativeCumulativeAverageAverageAverageTotal GWCSAverageNPLA
GallonsGallonsGallonsPumping RateDaily FlowPumping Daily FlowPumping PS1 & PS2Date
PumpedPumpedPumpedTreatment SysTreatmentRate (GWCS)(gal)Rate (NPLA)Daily
(Overall)(GWCS only)(NPLA only)(gpm) System (gal)(gpm)(gpm)Flow (gal)

408,706,814382,218,68526,488,12933.748,56431.745,6252.02,93901-Jan-11
408,753,587382,263,93826,489,64932.546,77331.445,2531.11,52002-Jan-11
408,801,695382,309,32826,492,36733.448,10831.545,3901.92,71803-Jan-11
408,849,548382,354,66526,494,88333.247,85331.545,3371.72,51604-Jan-11
408,896,405382,399,28026,497,12532.546,85731.044,6151.62,24205-Jan-11
408,943,121382,443,77026,499,35132.446,71630.944,4901.52,22606-Jan-11
408,989,200382,487,80326,501,39732.046,07930.644,0331.42,04607-Jan-11
409,035,043382,531,63026,503,41331.845,84330.443,8271.42,01608-Jan-11
409,080,387382,574,67926,505,70831.545,34429.943,0491.62,29509-Jan-11
409,124,830382,617,55126,507,27930.944,44329.842,8721.11,57110-Jan-11
409,170,842382,660,89826,509,94432.046,01230.143,3471.92,66511-Jan-11
409,215,351382,703,51326,511,83830.944,50929.642,6151.31,89412-Jan-11
409,259,518382,745,83726,513,68130.744,16729.442,3241.31,84313-Jan-11
409,303,094382,787,52726,515,56730.343,57629.041,6901.31,88614-Jan-11
409,347,464382,829,87026,517,59430.844,37029.442,3431.42,02715-Jan-11
409,390,774382,871,19726,519,57730.143,31028.741,3271.41,98316-Jan-11
409,433,679382,912,15126,521,52829.842,90528.440,9541.41,95117-Jan-11
409,477,580382,953,71026,523,87030.543,90128.941,5591.62,34218-Jan-11
409,519,959382,994,16026,525,79929.442,37928.140,4501.31,92919-Jan-11
409,562,951383,035,11026,527,84129.942,99228.440,9501.42,04220-Jan-11
409,604,876383,075,27926,529,59729.141,92527.940,1691.21,75621-Jan-11
409,647,216383,115,90926,531,30729.442,34028.240,6301.21,71022-Jan-11
409,688,819383,155,77426,533,04528.941,60327.739,8651.21,73823-Jan-11
409,730,110383,195,41426,534,69628.741,29127.539,6401.11,65124-Jan-11
409,771,053383,234,77026,536,28328.440,94327.339,3561.11,58725-Jan-11
409,812,999383,274,94426,538,05529.141,94627.940,1741.21,77226-Jan-11
409,854,384383,314,35026,540,03428.741,38527.439,4061.41,97927-Jan-11
409,895,248383,353,36826,541,88028.440,86427.139,0181.31,84628-Jan-11
409,935,791383,392,28926,543,50228.240,54327.038,9211.11,62229-Jan-11
409,975,566383,430,34726,545,21927.639,77526.438,0581.21,71730-Jan-11
410,015,793383,468,93326,546,86027.940,22726.838,5861.11,64131-Jan-11
410,055,959383,507,50226,548,45727.940,16626.838,5691.11,59701-Feb-11
410,095,845383,545,86826,549,97727.739,88626.638,3661.11,52002-Feb-11
410,135,702383,584,15726,551,54527.739,85726.638,2891.11,56803-Feb-11
410,175,077383,622,12226,552,95527.339,37526.437,9651.01,41004-Feb-11
410,216,907383,661,20126,555,70629.041,83027.139,0791.92,75105-Feb-11
410,256,781383,698,81426,557,96727.739,87426.137,6131.62,26106-Feb-11



Former IBM Kingston Site
Groundwater Collection System and North Parking Lot Area Extraction Data

September 6, 2011Last Updated:

CumulativeCumulativeCumulativeAverageAverageAverageTotal GWCSAverageNPLA
GallonsGallonsGallonsPumping RateDaily FlowPumping Daily FlowPumping PS1 & PS2Date
PumpedPumpedPumpedTreatment SysTreatmentRate (GWCS)(gal)Rate (NPLA)Daily
(Overall)(GWCS only)(NPLA only)(gpm) System (gal)(gpm)(gpm)Flow (gal)

410,298,183383,737,72326,560,46028.841,40227.038,9091.72,49307-Feb-11
410,337,985383,775,37626,562,60927.639,80226.137,6531.52,14908-Feb-11
410,378,086383,813,60026,564,48627.840,10126.538,2241.31,87709-Feb-11
410,417,859383,851,35126,566,50827.639,77326.237,7511.42,02210-Feb-11
410,457,979383,889,51626,568,46327.940,12026.538,1651.41,95511-Feb-11
410,496,826383,926,52326,570,30327.038,84725.737,0071.31,84012-Feb-11
410,538,251383,964,82026,573,43128.841,42526.638,2972.23,12813-Feb-11
410,577,905384,002,08726,575,81827.539,65425.937,2671.72,38714-Feb-11
410,617,851384,039,74026,578,11127.739,94626.137,6531.62,29315-Feb-11
410,658,229384,077,41026,580,81928.040,37826.237,6701.92,70816-Feb-11
410,700,249384,115,49526,584,75429.242,02026.438,0852.73,93517-Feb-11
410,744,573384,155,14526,589,42830.844,32427.539,6503.24,67418-Feb-11
410,788,923384,195,49026,593,43330.844,35028.040,3452.84,00519-Feb-11
410,834,528384,237,40326,597,12531.745,60529.141,9132.63,69220-Feb-11
410,880,924384,280,06726,600,85732.246,39629.642,6642.63,73221-Feb-11
410,927,343384,322,64026,604,70332.246,41929.642,5732.73,84622-Feb-11
410,973,822384,365,57526,608,24732.346,47929.842,9352.53,54423-Feb-11
411,025,207384,409,47426,615,73335.751,38530.543,8995.27,48624-Feb-11
411,075,026384,453,71126,621,31534.649,81930.744,2373.95,58225-Feb-11
411,125,865384,499,31326,626,55235.350,83931.745,6023.65,23726-Feb-11
411,180,835384,545,99226,634,84338.254,97032.446,6795.88,29127-Feb-11
411,237,171384,594,79126,642,38039.156,33633.948,7995.27,53728-Feb-11
411,295,748384,646,38626,649,36240.758,57735.851,5954.86,98201-Mar-11
411,354,346384,698,74626,655,60040.758,59836.452,3604.36,23802-Mar-11
411,413,478384,751,98226,661,49641.159,13237.053,2364.15,89603-Mar-11
411,473,396384,806,21226,667,18441.659,91837.754,2304.05,68804-Mar-11
411,538,067384,862,65026,675,41744.964,67139.256,4385.78,23305-Mar-11
411,625,555384,939,06626,686,48960.887,48853.176,4167.711,07206-Mar-11
411,713,165385,016,91926,696,24660.887,61054.177,8536.89,75707-Mar-11
411,800,573385,094,80226,705,77160.787,40854.177,8836.69,52508-Mar-11
411,887,724385,172,28226,715,44260.587,15153.877,4806.79,67109-Mar-11
411,980,542385,254,14426,726,39864.592,81856.881,8627.610,95610-Mar-11
412,073,609385,337,48826,736,12164.693,06757.983,3446.89,72311-Mar-11
412,166,493385,420,93726,745,55664.592,88458.083,4496.69,43512-Mar-11
412,259,172385,504,40226,754,77064.492,67958.083,4656.49,21413-Mar-11
412,351,575385,587,71126,763,86464.292,40357.983,3096.39,09414-Mar-11



Former IBM Kingston Site
Groundwater Collection System and North Parking Lot Area Extraction Data

September 6, 2011Last Updated:

CumulativeCumulativeCumulativeAverageAverageAverageTotal GWCSAverageNPLA
GallonsGallonsGallonsPumping RateDaily FlowPumping Daily FlowPumping PS1 & PS2Date
PumpedPumpedPumpedTreatment SysTreatmentRate (GWCS)(gal)Rate (NPLA)Daily
(Overall)(GWCS only)(NPLA only)(gpm) System (gal)(gpm)(gpm)Flow (gal)

412,443,833385,670,96026,772,87364.192,25857.883,2496.39,00915-Mar-11
412,536,131385,754,35426,781,77764.192,29857.983,3946.28,90416-Mar-11
412,628,166385,837,69026,790,47663.992,03557.983,3366.08,69917-Mar-11
412,719,980385,921,01226,798,96863.891,81457.983,3225.98,49218-Mar-11
412,811,564386,004,36726,807,19763.691,58457.983,3555.78,22919-Mar-11
412,902,973386,087,70426,815,26963.591,40957.983,3375.68,07220-Mar-11
412,990,551386,167,56426,822,98760.887,57855.579,8605.47,71821-Mar-11
413,081,538386,250,66526,830,87363.290,98757.783,1015.57,88622-Mar-11
413,171,799386,333,35226,838,44762.790,26157.482,6875.37,57423-Mar-11
413,261,367386,415,86826,845,49962.289,56857.382,5164.97,05224-Mar-11
413,346,857386,494,77426,852,08359.485,49054.878,9064.66,58425-Mar-11
413,430,932386,572,50226,858,43058.484,07554.077,7284.46,34726-Mar-11
413,513,230386,648,99326,864,23757.282,29853.176,4914.05,80727-Mar-11
413,593,823386,724,17926,869,64456.080,59352.275,1863.85,40728-Mar-11
413,672,918386,798,22026,874,69854.979,09551.474,0413.55,05429-Mar-11
413,751,263386,871,76226,879,50154.478,34551.173,5423.34,80330-Mar-11
413,829,089386,944,97826,884,11154.077,82650.873,2163.24,61031-Mar-11
413,906,240387,017,81526,888,42553.677,15150.672,8373.04,31401-Apr-11
413,982,569387,090,23826,892,33153.076,32950.372,4232.73,90602-Apr-11
414,057,874387,162,05226,895,82252.375,30549.971,8142.43,49103-Apr-11
414,133,800387,234,05026,899,75052.775,92650.071,9982.73,92804-Apr-11
414,208,633387,305,18226,903,45152.074,83349.471,1322.63,70105-Apr-11
414,283,147387,376,12526,907,02251.774,51449.370,9432.53,57106-Apr-11
414,357,044387,446,65026,910,39451.373,89749.070,5252.33,37207-Apr-11
414,430,213387,516,62026,913,59350.873,16948.669,9702.23,19908-Apr-11
414,502,290387,585,69326,916,59750.172,07748.069,0732.13,00409-Apr-11
414,572,593387,653,16326,919,43048.870,30346.967,4702.02,83310-Apr-11
414,634,320387,712,42126,921,89942.961,72741.259,2581.72,46911-Apr-11
414,708,630387,781,53226,927,09851.674,31048.069,1113.65,19912-Apr-11
414,783,018387,849,68526,933,33351.774,38847.368,1534.36,23513-Apr-11
414,853,877387,915,09426,938,78349.270,85945.465,4093.85,45014-Apr-11
414,924,294387,980,00926,944,28548.970,41745.164,9153.85,50215-Apr-11
415,000,197388,048,61226,951,58552.775,90347.668,6035.17,30016-Apr-11
415,077,118388,119,21226,957,90653.476,92149.070,6004.46,32117-Apr-11
415,154,969388,191,04326,963,92654.177,85149.971,8314.26,02018-Apr-11
415,233,331388,263,25526,970,07654.478,36250.172,2124.36,15019-Apr-11



Former IBM Kingston Site
Groundwater Collection System and North Parking Lot Area Extraction Data

September 6, 2011Last Updated:

CumulativeCumulativeCumulativeAverageAverageAverageTotal GWCSAverageNPLA
GallonsGallonsGallonsPumping RateDaily FlowPumping Daily FlowPumping PS1 & PS2Date
PumpedPumpedPumpedTreatment SysTreatmentRate (GWCS)(gal)Rate (NPLA)Daily
(Overall)(GWCS only)(NPLA only)(gpm) System (gal)(gpm)(gpm)Flow (gal)

415,311,549388,335,71726,975,83254.378,21850.372,4624.05,75620-Apr-11
415,389,604388,408,11726,981,48754.278,05550.372,4003.95,65521-Apr-11
415,467,654388,480,66826,986,98654.278,05050.472,5513.85,49922-Apr-11
415,545,784388,553,46326,992,32154.378,13050.672,7953.75,33523-Apr-11
415,623,607388,626,19126,997,41654.077,82350.572,7283.55,09524-Apr-11
415,701,556388,699,12227,002,43454.177,94950.672,9313.55,01825-Apr-11
415,779,370388,771,95827,007,41254.077,81450.672,8363.54,97826-Apr-11
415,859,683388,845,66927,014,01455.880,31351.273,7114.66,60227-Apr-11
415,945,103388,920,52527,024,57859.385,42052.074,8567.310,56428-Apr-11
416,030,658388,995,42827,035,23059.485,55552.074,9037.410,65229-Apr-11
416,115,950389,070,27327,045,67759.285,29252.074,8457.310,44730-Apr-11
416,200,042389,144,86227,055,18058.484,09251.874,5896.69,50301-May-11
416,282,987389,219,14527,063,84257.682,94551.674,2836.08,66202-May-11
416,366,201389,293,30427,072,89757.883,21451.574,1596.39,05503-May-11
416,450,437389,368,47527,081,96258.584,23652.275,1716.39,06504-May-11
416,533,402389,443,05027,090,35257.682,96551.874,5755.88,39005-May-11
416,615,094389,516,98727,098,10756.781,69251.373,9375.47,75506-May-11
416,695,614389,590,18227,105,43255.980,52050.873,1955.17,32507-May-11
416,775,095389,662,78527,112,31055.279,48150.472,6034.86,87808-May-11
416,853,993389,735,22327,118,77054.878,89850.372,4384.56,46009-May-11
416,932,276389,807,31327,124,96354.478,28350.172,0904.36,19310-May-11
417,009,932389,879,06827,130,86453.977,65649.871,7554.15,90111-May-11
417,087,505389,950,66527,136,84053.977,57349.771,5974.25,97612-May-11
417,164,171390,021,93027,142,24153.276,66649.571,2653.85,40113-May-11
417,240,725390,093,03627,147,68953.276,55449.471,1063.85,44814-May-11
417,317,787390,163,68827,154,09953.577,06249.170,6524.56,41015-May-11
417,395,699390,234,45227,161,24754.177,91249.170,7645.07,14816-May-11
417,474,701390,305,43227,169,26954.979,00249.370,9805.68,02217-May-11
417,557,518390,379,57327,177,94557.582,81751.574,1416.08,67618-May-11
417,644,940390,458,90227,186,03860.787,42255.179,3295.68,09319-May-11
417,733,860390,539,83427,194,02661.888,92056.280,9325.57,98820-May-11
417,822,849390,621,03227,201,81761.888,98956.481,1985.47,79121-May-11
417,911,835390,702,28727,209,54861.888,98656.481,2555.47,73122-May-11
417,999,854390,782,82727,217,02761.188,01955.980,5405.27,47923-May-11
418,085,667390,861,65927,224,00859.685,81354.778,8324.86,98124-May-11
418,170,616390,939,52527,231,09159.084,94954.177,8664.97,08325-May-11
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CumulativeCumulativeCumulativeAverageAverageAverageTotal GWCSAverageNPLA
GallonsGallonsGallonsPumping RateDaily FlowPumping Daily FlowPumping PS1 & PS2Date
PumpedPumpedPumpedTreatment SysTreatmentRate (GWCS)(gal)Rate (NPLA)Daily
(Overall)(GWCS only)(NPLA only)(gpm) System (gal)(gpm)(gpm)Flow (gal)

418,254,225391,016,16327,238,06258.183,60953.276,6384.86,97126-May-11
418,336,577391,091,62327,244,95457.282,35252.475,4604.86,89227-May-11
418,417,781391,166,07227,251,70956.481,20451.774,4494.76,75528-May-11
418,498,335391,239,71727,258,61855.980,55451.173,6454.86,90929-May-11
418,578,140391,312,75527,265,38555.479,80550.773,0384.76,76730-May-11
418,657,075391,385,53027,271,54554.878,93550.572,7754.36,16031-May-11
418,734,957391,457,97127,276,98654.177,88250.372,4413.85,44101-Jun-11
418,812,208391,530,12027,282,08853.677,25150.172,1493.55,10202-Jun-11
418,888,963391,602,15327,286,81053.376,75550.072,0333.34,72203-Jun-11
418,965,658391,673,87927,291,77953.376,69549.871,7263.54,96904-Jun-11
419,043,334391,745,50727,297,82753.977,67649.771,6284.26,04805-Jun-11
419,119,468391,816,84427,302,62452.976,13449.571,3373.34,79706-Jun-11
419,194,892391,887,78427,307,10852.475,42449.370,9403.14,48407-Jun-11
419,269,603391,958,35127,311,25251.974,71149.070,5672.94,14408-Jun-11
419,343,892392,028,66427,315,22851.674,28948.870,3132.83,97609-Jun-11
419,420,018392,098,57227,321,44652.976,12648.569,9084.36,21810-Jun-11
419,494,768392,168,43427,326,33451.974,75048.569,8623.44,88811-Jun-11
419,568,330392,237,89527,330,43551.173,56248.269,4612.84,10112-Jun-11
419,641,132392,307,21627,333,91650.672,80248.169,3212.43,48113-Jun-11
419,715,356392,375,72527,339,63151.574,22447.668,5094.05,71514-Jun-11
419,786,735392,442,79427,343,94149.671,37946.667,0693.04,31015-Jun-11
419,857,909392,509,95427,347,95549.471,17446.667,1602.84,01416-Jun-11
419,928,335392,576,97627,351,35948.970,42646.567,0222.43,40417-Jun-11
419,998,323392,643,53727,354,78648.669,98846.266,5612.43,42718-Jun-11
420,067,033392,709,17127,357,86247.768,71045.665,6342.13,07619-Jun-11
420,135,191392,774,40627,360,78547.368,15845.365,2352.02,92320-Jun-11
420,204,945392,839,20427,365,74148.469,75445.064,7983.44,95621-Jun-11
420,276,642392,904,45027,372,19249.871,69745.365,2464.56,45122-Jun-11
420,348,027392,971,36227,376,66549.671,38546.566,9123.14,47323-Jun-11
420,419,237393,038,72727,380,51049.571,21046.867,3652.73,84524-Jun-11
420,489,628393,105,58727,384,04148.970,39146.466,8602.53,53125-Jun-11
420,559,369393,172,00627,387,36348.469,74146.166,4192.33,32226-Jun-11
420,630,127393,238,31327,391,81449.170,75846.066,3073.14,45127-Jun-11
420,701,747393,304,76827,396,97949.771,62046.166,4553.65,16528-Jun-11
420,772,191393,371,64027,400,55148.970,44446.466,8722.53,57229-Jun-11
420,841,627393,438,15727,403,47048.269,43646.266,5172.02,91930-Jun-11
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Appendix E 

Groundwater Extraction and  

Treatment System Effluent Data Report including Flux Calculations 































Former IBM Kingston Facility Flux Calculations
Groundwater Collection System and MW-504S Pumping Well and
North Parking Lot Area Passive Groundwater Collection System

Groundwater Collection System
Total Gallons Extracted January 1, 2011 - June 30, 2011: 11,265,097

Average Flow Rate 61,727 gal/day

avg. Flux
ug/l lbs/day

Tetrachloroethene 1.9 0.00097
Trichloroethene 84.8 0.04346
12-Dichloroethene(tot) 45.3 0.02323
Vinyl Chloride 0.0 0.00000
111-Trichloroethane 56.2 0.02878
11-Dichloroethane 17.9 0.00918
12-Dichloroethane 0.4 0.00019
11-Dichloroethene 12.4 0.00634
Freon 113 0.0 0.00000
Freon 123a 0.0 0.00000

Total flux contributed by GWCS: 0.11214 lbs/day
Semiannual Flux for GWCS: 20.47 lbs

Pumping Well MW-504S (offline)
Total Gallons Extracted January 1, 2011 - June 30, 2011: 0

Average Flow Rate 0 gal/day

avg. Flux
ug/l lbs/day

Tetrachloroethene 0.00000
Trichloroethene 0.00000
111-Trichloroethane 0.00000

Total flux contributed by MW-504S: 0.00000 lbs/day
Semiannual Flux for MW-504S: 0.000 lbs

North Parking Lot Area Passive Groundwater Collection System
Total Gallons Extracted January 1, 2011 - June 30, 2011: 918,280

Average Flow Rate 5,032 gal/day

avg. Flux
ug/l lbs/day

Tetrachloroethene 2.5 0.00011
Trichloroethene 204.9 0.00856
12-Dichloroethene(tot) 22.2 0.00093
Vinyl Chloride 0.0 0.00000
111-Trichloroethane 28.7 0.00120
11-Dichloroethane 5.2 0.00022
12-Dichloroethane 0.0 0.00000
11-Dichloroethene 1.6 0.00007
Freon 113 4.3 0.00018
Freon 123a 0.0 0.00000

Total flux contributed by NPLA pump stations: 0.01125 lbs/day
Semiannual Flux for NPLA pump stations: 2.05 lbs

overall flux: 22.5201
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