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1.0 INTRODUCTION 

This report presents the results of groundwater monitoring conducted February 6-7, 2007 

at the former EMCA site located in Mamaroneck, New York (Figure 1).  The semi-annual 

sampling and analyses of groundwater at this site is detailed in the Draft Operation Maintenance 

and Monitoring Plan (URS 2007); the monitoring program generates data used to monitor the 

effectiveness of the previous remedial actions.   

The pilot program conducted in 2003 and the interim remedial measure in 2004 involved 

the injections of emulsified soybean oil and sodium lactate into groundwater to stimulate 

anaerobic biodegradation and the reductive dechlorination of 1,1,2-trichloro-1,2,2-trifluoroethane 

(Freon 113; CAS No. 76-13-1) in site groundwater.  This is the fourth groundwater sampling 

event since the interim remedial measure in 2004. 

2.0 GROUNDWATER SAMPLING AND ANALYSIS 

Groundwater samples were collected using low flow purging and sampling procedures.  

Static groundwater level measurements were taken prior to purging and sampling.  Field purging 

and sampling logs are presented in Appendix A.   

Chain-of-custody was initiated immediately after the groundwater samples were collected 

and was maintained through shipment to the laboratory.  Laboratory analyses were performed for 

the following parameters: 

Parameter Analytical Method 

Freon 113 USEPA CLP OLM 04.2 

Freon 123a USEPA CLP OLM 04.2 

Freon 1113 USEPA CLP OLM 04.2 

Methane RSK-175 

Sulfate 375.4 
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3.0 RESULTS 

Groundwater level data are presented in Table 1 and a groundwater elevation contour 

map is shown on Figure 2.  As found during all previous sampling events, groundwater flow was 

generally westward towards the Sheldrake River.   

Groundwater monitoring results dating back to 2003 (including the results of the 

November 2006 re-sampling of MW-02 and GZ-06) are provided in Table 2. Laboratory data 

sheets and a data usability summary report for the February 2007 results are provided in 

Appendix B.  Historical Freon 113 concentrations are shown in plan view on Figure 3 and the 

trend plots are presented for Freon 113 (Figure 4 and 5), Freon 123a (Figure 6), sulfate (Figure 7), 

methane (Figure 8), dissolved oxygen (Figure 9) and oxidation-reduction potential (Figure 10).   

4.0 DATA ASSESSMENT 

The groundwater analytical results for the February 2007 sampling event indicate that 

Freon 113 concentrations were below the remedial goal of 5 µg/L at three of the six wells 

sampled.  Freon 113 concentrations above 5 µg/L were noted only at GZ-06 (14 µg/L), MW-02 

(800 µg/L) and MW-03 (10 µg/L). Concentrations at these wells increased from the previous 

levels of 2 µg/L, 100 µg/L and not detected (ND), respectively.   

Freon 123a and Freon 1113 are the expected reductive dechlorination daughter products 

of Freon 113. Freon 123a, which holds one less chlorine than Freon 113, increased in wells GZ-

06 (2.0 µg/L in November 2006 to 4 µg/L in February 2007), MW-02 (10 µg/L in November 

2006 to 95 µg/L in February 2007) and MW-03 (0.8 µg/L in August 2006 to 48 µg/L in February 

2007).  Freon 123a was not detected at MW-04 in February 2007 and it was reported at low, 

estimated concentrations in MW-06 (8 µg/L) and MW-07 (3 µg/L).   

Freon 1113, which holds two less chlorines than Freon 113, increased from previous 

concentrations at MW-02 (21 µg/L to 84 µg/L) and MW-06 (ND to 100 µg/L).  These increases 

are attributable to continued reductive dechlorination of Freon 113 and Freon 123a at these 

locations.   
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Dissolved oxygen concentrations have fluctuated widely since December 2005.  Field 

readings made in August 2006 were suspiciously high and may reflect a malfunctioning meter. 

However, concentrations since then (corroborated using a second meter) are generally higher than 

1 mg/L, indicating less anaerobic conditions than those seen after the injections. However, 

oxidation-reduction potentials have remained relatively steady and slightly negative. 

The February 2007 data indicate that sulfate concentrations increased at several wells 

since the last full sampling round in August 2006.  Methane concentrations were also up at most 

locations and significant increases in concentrations were reported at MW-03 and MW-06.  These 

seemingly contradictory trends, combined with the dissolved oxygen and oxidation-reduction 

results, may reflect changes in water chemistry as the effects of the injections dissipate. 

The data trends since the interim remedial measure injections in November 2004 show 

that the concentrations of Freon 113 at MW-02 have ranged from a high of 2,400 µg/L in July 

2001 to a low of 12 µg/L in December 2003 (Figure 3), with wide fluctuations and rebounding 

concentrations becoming common in recent years. Similarly, the concentrations of Freon 113 at 

well GZ-06 have ranged from a high of 1,274 µg/L in May 1988 to less than detectable in 

December 2003 and December 2005 (Figure 3), with sporadic increases reported recently. 

Across the Site, the data generated since 2003 indicate that the two injections have 

significantly reduced the total mass of Freon 113 present at the Site. 

The February 2007 monitoring data indicate that another round of injections may be 

warranted to further stimulate and sustain anaerobic conditions in the subsurface, particularly in 

the vicinities of MW-02 and GZ-06 where Freon 113 concentrations have fluctuated the most.   

5.0 FUTURE ACTIVITIES 

The next routine groundwater-monitoring event is planned for August 2007 and it will 

include a one-time sampling and analysis of the inactive monitoring wells MW-01 and GZ-03, as 

requested by the NYSDEC.  A work plan for another round of injections is being developed and it 

will be submitted to the NYSDEC when it’s completed.   
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TABLES 



Location Measuring Point  
Elevation Depth to Water Water Surface Elevation

(ft.) (ft.) (ft.)

GZ-06 101.55 7.66 93.89

MW-01 99.22 4.75 94.47

MW-02 99.18 6.13 93.05

MW-03 99.35 6.37 92.98

MW-04 98.61 5.80 92.81

MW-05 98.14 5.33 92.81

MW-06 ND 6.30 ND

MW-07 ND 6.43 ND

Notes:

ND = Not Determined

TABLE 1
FORMER EMCA SITE, MAMARONECK, NEW YORK

GROUNDWATER ELEVATION MEASUREMENTS (FEBRUARY 2007)

N:\11172730.00000\Excel\EMCA Site\Calcs and Information\GW Elevations_Feb 2007
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FIGURE 4
FORMER EMCA SITE

N:\11172730.00000\EXCEL\EMCA Site\Calcs Information\GW Data Plots_Time Scaled Long_Feb-2007 Figure 4

Freon 113 Concentrations, MW-03 and MW-07
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FIGURE 5
FORMER EMCA SITE
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Freon 113 Concentrations, GZ-06, MW-02, and MW-06
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FIGURE 6
FORMER EMCA SITE
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Freon 123a Concentrations
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FIGURE 7
FORMER EMCA SITE
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Sulfate Concentrations
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FIGURE 8
FORMER EMCA SITE
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Methane Concentrations
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FIGURE 9
FORMER EMCA SITE
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Dissolved Oxygen Concentrations
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FIGURE 10
FORMER EMCA SITE

N:\11172730.00000\EXCEL\EMCA Site\Calcs Information\GW Data Plots_Time Scaled Long_Feb-2007 Figure 10
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APPENDIX A 
 

LOW FLOW GROUNDWATER 
PURGING/SAMPLING LOGS 



PAGE: 1    of 1

Project: Site: Well I.D.:

Date: 2/7/07 Company:

Purging/ 
Sampling 
Device: Tubing Type:

Pump/Tubing 
Inlet Location:

Measuring 
Point:

Below Top of 
Riser

Initial Depth 
to Water: 6.13'

Depth to 
Well Bottom: 11.57

Well 
Diameter: 1"

Screen 
Length: 10'

Casing 
Type:

Volume in 1 
Well Casing 

(liters): 0.9

Estimated 
Purge 

Volume 
(liters): 17.5

Sample ID: 20070207MW-02VO6N
Sample 
Time: QA/QC:

Freon 113, 1113, and 123a; Sulfate; and Methane

TIME pH TEMP  (0C)
COND. 

(mS/cm)
DISS. O2 

(mg/l)
TURB. 
(NTU) Eh (mV)

FLOW RATE 
(ml/min.)

DEPTH TO 
WATER 
(btor)

1130 8.74 12.50 2.15 2.48 110.7 -110 500 6.13

1135 8.74 12.40 2.02 2.45 883.0 -114 500 6.30

1140 8.73 12.30 1.95 2.42 60.4 -116 500 6.36

1145 8.72 12.20 1.92 2.39 43.7 -119 500 6.37

1150 8.70 12.40 1.88 1.99 30.5 -118 500 6.38

1155 8.69 12.30 1.80 1.62 25.5 -119 500 6.38

1200 8.68 12.30 1.78 1.57 22.0 -120 500 6.38

1205 8.68 12.30 1.77 1.56 22.0 -120 500 6.38

Tolerance: 0.1 --- 3% 10% 10% + or - 10 ---

Information: WATER VOLUMES--0.75 inch diameter well = 87 ml/ft; 1 inch diameter well = 154 ml/ft; 2 inch diameter well = 617 ml/ft;
                                 4 inch diameter well = 2470 ml/ft   (vol cyl = πr2h)

PURGE  PARAMETERS

URS Corporation

MW-02R& H Former EMCA SiteFormer EMCA Site

Low Flow Peristaltic Pump (GeoPump 2) HDPE and Silicone

        Other Information:

Sample Parameters:

Midpoint of Saturation 
Portion of Screen

1210 None

LOW FLOW GROUNDWATER PURGING/SAMPLING LOG

PVC

Sampling Personnel: K. Kearney/S. Miller
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Project: Site: Well I.D.:

Date: 2/7/07 Company:

Purging/ 
Sampling 
Device: Tubing Type:

Pump/Tubing 
Inlet Location:

Measuring 
Point: Top of Riser

Initial Depth 
to Water: 6.37

Depth to 
Well Bottom: 14.35

Well 
Diameter: 1"

Screen 
Length: 10

Casing 
Type:

Volume in 1 
Well Casing 

(liters): 1.2

Estimated 
Purge 

Volume 
(liters): 7.5

Sample ID: 20070207MW-03V10N
Sample 
Time: QA/QC:

TIME pH TEMP  (0C)
COND. 

(mS/cm)
DISS. O2 

(mg/l)
TURB. 
(NTU) Eh (mV)

FLOW RATE 
(ml/min.)

DEPTH TO 
WATER 
(btor)

1640 8.38 14.40 1.01 2.67 103.2 -114 250 6.37

1645 8.40 14.50 0.96 2.63 37.0 -113 250 7.52

1650 8.41 14.50 0.94 2.60 20.0 -113 250 8.65

1655 8.44 14.60 0.95 2.49 10.0 -115 250 8.79

1700 8.47 14.70 0.93 2.45 9.0 -117 250 8.87

1705 8.48 14.80 0.92 2.48 6.0 -116 250 8.95

1710 8.50 14.80 0.91 2.44 7.0 -116 250 8.98

Tolerance: 0.1 --- 3% 10% 10% + or - 10 ---

Information: WATER VOLUMES--0.75 inch diameter well = 87 ml/ft; 1 inch diameter well = 154 ml/ft; 2 inch diameter well = 617 ml/ft;
                                 4 inch diameter well = 2470 ml/ft   (vol cyl = πr2h)

1715 None

LOW FLOW GROUNDWATER PURGING/SAMPLING LOG

PVC

Sampling Personnel: K. Kearney

PURGE  PARAMETERS

URS Corporation

MW-03CablevisionFormer EMCA Site

Low Flow Peristaltic Pump (GeoPump 2) 1/4 HDPE

        Other Information:

Sample Parameters:

12'
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Project: Site: Well I.D.:

Date: 2/7/07 Company:

Purging/ 
Sampling 
Device: Tubing Type:

Pump/Tubing 
Inlet Location:

Measuring 
Point:

Below Top of 
Riser

Initial Depth 
to Water: 5.8

Depth to 
Well Bottom: 10.72

Well 
Diameter: 1"

Screen 
Length: 10'

Casing 
Type:

Volume in 1 
Well Casing 

(liters): 0.8

Estimated 
Purge 

Volume 
(liters): 7.5

Sample ID: 20070207V10N
Sample 
Time: QA/QC:

Freon 113, 1113, and 123a; Sulfate; and Methane

TIME pH TEMP  (0C)
COND. 

(mS/cm)
DISS. O2 

(mg/l)
TURB. 
(NTU) Eh (mV)

FLOW RATE 
(ml/min.)

DEPTH TO 
WATER 
(btor)

1530 8.58 11.90 0.800 4.66 306.0 -81 250 5.80

1535 8.65 11.80 0.806 4.35 217.3 -80 250 6.25

1540 8.67 11.50 0.809 4.55 156.7 -82 250 6.56

1545 8.70 11.60 0.811 4.48 122.5 -80 250 6.88

1550 8.63 11.70 0.807 4.59 159.0 -81 250 6.97

1555 8.57 11.40 0.806 4.66 147.3 -82 250 7.55

1600 8.55 11.40 0.804 4.73 149.5 -81 250 7.90

Tolerance: 0.1 --- 3% 10% 10% + or - 10 ---

Information: WATER VOLUMES--0.75 inch diameter well = 87 ml/ft; 1 inch diameter well = 154 ml/ft; 2 inch diameter well = 617 ml/ft;
                                 4 inch diameter well = 2470 ml/ft   (vol cyl = πr2h)

PURGE  PARAMETERS

URS Corporation

MW-04R& H Former EMCA SiteFormer EMCA Site

Low Flow Peristaltic Pump (GeoPump 2) HDPE and Silicone

        Other Information:

Sample Parameters:

Midpoint of Saturation 
Portion of Screen

1605 None

LOW FLOW GROUNDWATER PURGING/SAMPLING LOG

PVC

Sampling Personnel: K. Kearney
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Project: Site: Well I.D.:

Date: 2/7/07 Company:

Purging/ 
Sampling 
Device: Tubing Type:

Pump/Tubing 
Inlet Location:

Measuring 
Point: Top of Riser

Initial Depth 
to Water: 6.3

Depth to 
Well Bottom: 18.58

Well 
Diameter: 1"

Screen 
Length: 10

Casing 
Type:

Volume in 1 
Well Casing 

(liters): 2.0

Estimated 
Purge 

Volume 
(liters): 20

Sample ID: 20070207MW-06V1SN
Sample 
Time: QA/QC:

Freon 113, 1113, and 123a; Sulfate; and Methane

Odor present

TIME pH TEMP  (0C)
COND. 

(mS/cm)
DISS. O2 

(mg/l)
TURB. 
(NTU) Eh (mV)

FLOW RATE 
(ml/min.)

DEPTH TO 
WATER 
(btor)

940 8.35 12.70 1.000 1.74 45.3 -101 500 6.30

945 8.69 12.90 0.912 1.70 15.0 -115 500 6.47

950 8.79 13.00 0.887 1.69 12.5 -120 500 6.55

955 8.82 13.10 0.859 1.66 13.3 -122 500 6.59

1000 8.98 13.00 0.809 1.64 14.5 -127 500 6.60

1005 9.02 13.00 0.805 1.63 14.3 -130 500 6.61

1010 9.03 13.20 0.795 1.20 10.1 -135 500 6.62

1015 9.07 13.20 0.787 1.02 9.6 -136 500 6.62

1020 9.02 13.20 0.790 1.05 9.5 -136 500 6.62

Tolerance: 0.1 --- 3% 10% 10% + or - 10 ---

Information: WATER VOLUMES--0.75 inch diameter well = 87 ml/ft; 1 inch diameter well = 154 ml/ft; 2 inch diameter well = 617 ml/ft;
                                 4 inch diameter well = 2470 ml/ft   (vol cyl = πr2h)

PURGE  PARAMETERS

URS Corporation

MW-06R& H Former EMCA SiteFormer EMCA Site

Low Flow Peristaltic Pump (GeoPump 2) 1/4 HDPE

        Other Information:

Sample Parameters:

16'

1020 Duplicate

LOW FLOW GROUNDWATER PURGING/SAMPLING LOG

PVC

Sampling Personnel: K. Kearney/S. Miller
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Project: Site: Well I.D.:

Date: 2/7/07 Company:

Purging/ 
Sampling 
Device: Tubing Type:

Pump/Tubing 
Inlet Location:

Measuring 
Point:

Below Top of 
Riser

Initial Depth 
to Water: 6.43

Depth to 
Well Bottom: 19.75

Well 
Diameter: 1"

Screen 
Length: 10

Casing 
Type:

Volume in 1 
Well Casing 

(liters): 2.1

Estimated 
Purge 

Volume 
(liters): 7.5

Sample ID: 20070207MW-07V15N
Sample 
Time: QA/QC:

Freon 113, 1113, and 123a; Sulfate; and Methane

TIME pH TEMP  (0C)
COND. 

(mS/cm)
DISS. O2 

(mg/l)
TURB. 
(NTU) Eh (mV)

FLOW RATE 
(ml/min.)

DEPTH TO 
WATER 
(btor)

1415 8.10 13.50 1.950 2.90 84.1 -116 250 6.43

1420 8.16 13.40 1.970 2.81 33.5 -118 250 6.58

1425 8.25 13.40 1.990 2.79 29.6 -118 250 6.65

1430 8.32 13.40 2.000 2.85 24.0 -118 250 6.69

1435 8.37 13.40 2.010 2.87 22.3 -119 250 6.69

1440 8.42 13.40 2.010 2.82 20.7 -120 250 6.69

1445 8.44 13.40 2.020 2.89 19.5 -121 250 6.69

Tolerance: 0.1 --- 3% 10% 10% + or - 10 ---

Information: WATER VOLUMES--0.75 inch diameter well = 87 ml/ft; 1 inch diameter well = 154 ml/ft; 2 inch diameter well = 617 ml/ft;
                                 4 inch diameter well = 2470 ml/ft   (vol cyl = πr2h)

PURGE  PARAMETERS

URS Corporation

MW-07R& H Former EMCA SiteFormer EMCA Site

Low Flow Peristaltic Pump (GeoPump 2) HDPE and Silicone

        Other Information:

Sample Parameters:

Midpoint of Saturation 
Portion of Screen

1450 None

LOW FLOW GROUNDWATER PURGING/SAMPLING LOG

PVC

Sampling Personnel: K. Kearney
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Project: Site: Well I.D.:

Date: 2/7/07 Company:

Purging/ 
Sampling 
Device: Tubing Type:

Pump/Tubing 
Inlet Location:

Measuring 
Point:

Below Top of 
Riser

Initial Depth 
to Water: 7.66

Depth to 
Well Bottom: 15.26

Well 
Diameter: 2"

Screen 
Length: 10

Casing 
Type:

Volume in 1 
Well Casing 

(liters): 4.7

Estimated 
Purge 

Volume 
(liters): 17.5

Sample ID: 20070207GZ-06V08
Sample 
Time: QA/QC:

Freon 113, 1113, and 123a; Sulfate; and Methane

TIME pH TEMP  (0C)
COND. 

(mS/cm)
DISS. O2 

(mg/l)
TURB. 
(NTU) Eh (mV)

FLOW RATE 
(ml/min.)

DEPTH TO 
WATER 
(btor)

1300 7.53 11.20 3.590 4.23 19.9 -26 500 7.66

1305 7.53 11.30 3.470 3.30 10.3 -30 500 8.34

1310 7.55 11.00 3.410 3.11 5.0 -33 500 8.36

1315 7.62 11.60 3.300 3.29 5.0 -30 500 9.07

1320 7.64 11.80 3.150 3.66 5.0 -29 500 9.69

1325 7.66 12.20 3.100 3.82 5.0 -30 500 9.75

1330 7.65 12.30 3.080 4.08 5.0 -28 500 9.98

1335 7.67 12.50 3.060 4.17 5.0 -29 500 10.03

Tolerance: 0.1 --- 3% 10% 10% + or - 10 ---

Information: WATER VOLUMES--0.75 inch diameter well = 87 ml/ft; 1 inch diameter well = 154 ml/ft; 2 inch diameter well = 617 ml/ft;
                                 4 inch diameter well = 2470 ml/ft   (vol cyl = πr2h)

PURGE  PARAMETERS

URS Corporation

GZ-06R& H Former EMCA SiteFormer EMCA Site

Low Flow Peristaltic Pump (GeoPump 2) HDPE and Silicone

        Other Information:

Sample Parameters:

Midpoint of Saturation 
Portion of Screen

1335 MS/MSD

LOW FLOW GROUNDWATER PURGING/SAMPLING LOG

PVC

Sampling Personnel: K. Kearney/S. Miller
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APPENDIX B 

 
DATA USABILITY SUMMARY REPORT 




































































