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that time.  Prior to collection, armor stone was temporarily moved, as necessary, to allow access to the 
underlying isolation layer materials.  Once exposed, isolation layer material cores were collected using 
hand driven Lexan tubes; and to the extent practicable, materials were collected in continuous cores 
extending from the isolation layer surface to the geotextile fabric installed on top of the underlying 
sediment.  At the time of sample collection, the approximate isolation layer thicknesses and core recovery 
depths were measured and recorded.  Recovered materials were thoroughly mixed to create one 
composite sample per location for TOC analysis. As requested by EPA, split samples were provided to 
EPA for independent analysis.  Table 1 summarizes the isolation layer thicknesses, core recovery depths, 
and TOC results from each sampling location (including EPA split sample results).  The full analytical 
data packages for this TOC investigation are provided in Appendix A.  
 
In addition to the samples discussed above, EPA and GE agreed that GE could also use 5 locations from a 
post-construction isolation layer sampling event to supplement the characterization of the isolation layer 
TOC.  These samples (i.e., CAP-MON-1 through CAP-MON-5) were collected in late 2001 and in 2002 
as part of the post-construction monitoring program described in the Removal Action Work Plan.  The 
locations of these 5 samples are shown on Figure 1, and the related TOC analytical results are included in 
Table 1. 
 
Of the 49 samples, including duplicates, collected and analyzed by either GE or EPA, discrete TOC 
analytical results ranged from 0.05 to 1.03% with an average of 0.24%.  TOC analytical results from five 
samples (GE and EPA locations in Cell I1 and EPA’s sample result from one location in Cell H1) were 
greater than 0.5%.  All remaining analytical results were less than 0.5% TOC.   
 
To simplify the data analysis process and update the breakthrough calculations, GE and EPA results were 
averaged on a location-specific basis within each cell.  Two cells, F3 and G2, were further split up into 
smaller representative subsections to reflect more substantial differences in either TOC concentration or 
cap thickness.  This approach resulted in the creation of 14 cells for which average TOC values could be 
used in the reassessment of PCB breakthrough times.  The cell TOC averages ranged from 0.07 to 0.8% 
with an overall average of 0.26%.  Table 1 presents the average TOC results used for the breakthrough 
calculations discussed below, while Figure 2 graphically depicts the ranges of TOC concentrations for 
these cells.    
 
2. Seepage Rate Investigation Results 
 
As discussed above, due to extremely wet weather conditions in the summer and fall of 2003 and EPA’s 
installation of a temporary dam downstream of the ½-Mile, seepage meters were not installed in 2003 as 
originally planned.  The temporary dam, installed in support of EPA’s 1½-Mile Reach Removal Action, 
impounded water levels within the ½-Mile at artificially high levels while the dam was in use, creating 
difficult field conditions for seepage meter installation.  In addition, because of the artificially high water 
levels in the ½-Mile during this time, the groundwater/surface water equilibrium conditions may have 
been altered, and seepage rate measurements made at that time may not have been reflective of actual 
long-term conditions.  In this situation, in a letter dated February 10, 2004, GE confirmed an agreement 
with EPA to postpone seepage meter installation until the temporary dam was removed and field 
conditions were appropriate for installation of the seepage meters.  The EPA dam was removed after the 
2005 construction season, and GE notified EPA in a July 17, 2006 email of its plan to install the seepage 
meters as it appeared that river flow conditions had stabilized. 
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A F3A F3B
Sample ID: A-1 B-1 B-2 C-1 C-2 F1-1 F1-2 F2-1 F2-2 CAP-MON-5 F3-1 CAP-MON-1 CAP-MON-2 G1-1 G1-2

Parameter Date Collected: 10/10/02 10/11/02 10/11/02 10/10/02 10/10/02 10/10/02 10/09/02 10/15/02 10/15/02 07/03/02 10/15/02 11/05/01 11/05/01 10/10/02 10/09/02
Isolation Layer
Cell Area (Square Feet) 3,725 3,450 4,350
Sample Depth (Feet)
Measured Depth 1.3 0.6 0.6 2.2 2.5 1.1 0.6 1 1.2 1 2.7 1 2 0.7 2.4
Recovered Depth 1.2 0.5 0.5 1.8 1.7 1 0.6 0.6 1 -- 2.05 -- -- 0.5 2.4
Cell Average Measured Depth 1.3 1 2.7
Total Organic Carbon
GE Sample Result (%) 0.19 0.25 0.08 0.06 0.06 0.08 0.05 0.08 [0.06] 0.05 0.48 0.27 0.13 0.10 0.05 0.06
EPA Sample Result (%) 0.16 0.26 0.08 0.07 0.10 0.09 0.10 0.10 0.11 -- 0.40 -- -- 0.06 0.08
Split Sample Average (%) 0.18 0.26 0.08 0.06 0.08 0.09 0.08 0.08 0.08 0.48 0.34 0.13 0.10 0.06 0.07
Cell Average TOC (%) 0.18 0.48 0.34

G2B
Sample ID: CAP- MON-3 G2-1 G2-2 CAP- MON-4 G3-1 H1-1 H1-2 H2-1 H2-2 I1-1 I1-2

Parameter Date Collected: 11/05/01 10/15/02 10/09/02 02/27/02 10/09/02 10/08/02 10/08/02 10/08/02 10/08/02 10/08/02 10/08/02
Isolation Layer
Cell Area (square feet) 3,450
Sample Depth (Feet)
Measured Depth 3 1.2 0.6 1 0.9 1.4 0.8 0.8 1.1 0.9 0.8
Recovered Depth -- 0.9 0.6 -- 0.85 0.6 0.6 0.8 0.9 0.4 0.8
Cell Average Measured Depth 0.6
Total Organic Carbon
GE Sample Result (%) 0.10 0.11 0.06 0.39 0.43 0.22 0.34 0.39 0.39 [0.26] 0.63 0.52
EPA Sample Result (%) -- 0.14 0.09 -- 0.40 0.62 0.22 0.48 0.34 0.90 1.03
Split Sample Average (%) 0.10 0.13 0.07 0.39 0.42 0.42 0.28 0.44 0.33 0.77 0.78
Cell Average TOC (%) 0.07

Notes:
 1.  GE Samples were collected by Blasland, Bouck & Lee, Inc., and were submitted to Northeast Analytical Services, Inc. for analysis of total organic carbon (TOC). 
 2.  Duplicate sample results are presented in brackets.
 3.  "--" indicates that no data is available.

TABLE 1
SEDIMENT CAP ISOLATION LAYER DATA

UPPER 1/2-MILE REACH OF THE HOUSATONIC RIVER
GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

0.77

9,200

I1

5,800

0.852.1 0.95

0.11

4,500

G2A

1.53

B C F-1 

0.09

0.380.350.40

1.1 0.95

5,0006,500

G3

0.08

Isolation Layer Cell ID: G1

0.6 2.35 0.85

F-2

7,00010,750 5,100 7,500

0.08

H1 H2 

1.1

4,250

0.17 0.07

Isolation Layer Cell ID:

V:\GE_Housatonic_Upper_Half_Mile\Reports and Presentations\2007 TOC Report\
017711160TOC Report Tables.xls Page 1 of 1 3/13/2007



TABLE 2
SEEPAGE METER MONITORING

UPPER 1/2-MILE REACH OF THE HOUSATONIC RIVER
GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

Location Start Time
Starting Volume 
in Collection Bag

(mL)

Approximate Elapsed Time 
(days)

End Volume in 
Collection Bag

(mL)

Seepage-1 7/24/06 4:31 PM 200 2.95 195
Seepage-1 7/27/06 3:25 PM 200 3.77 195
Seepage-1 7/31/06 9:59 AM 200 1.97 205
Seepage-1 8/2/06 9:13 AM 200 7.03 206
Seepage-1 8/9/06 10:02 AM 200 12.03 199
Seepage-1 8/21/06 10:44 AM 200 15.16 200

Seepage-2 7/24/06 5:11 PM 200 2.95 220
Seepage-2 7/27/06 3:58 PM 200 3.77 206
Seepage-2 7/31/06 10:33 AM 200 1.96 203
Seepage-2 8/2/06 9:34 AM 200 7.04 210
Seepage-2 8/9/06 10:30 AM 200 12.03 --
Seepage-2 8/21/06 11:21 AM 200 15.15 214

Seepage-3 7/24/06 5:38 PM 200 2.95 200
Seepage-3 7/27/06 4:27 PM 200 3.77 205
Seepage-3 7/31/06 11:02 AM 200 1.96 202
Seepage-3 8/2/06 10:05 AM 200 7.04 203
Seepage-3 8/9/06 11:01 AM 200 12.04 207
Seepage-3 8/21/06 12:05 PM 200 15.15 205

Notes:
1.

2.

3.

Seepage-3

Seepage-1

Seepage-2

Seepage meters were installed on 7/19/06 and allowed to equilibrate for five days prior to initiating the first 
monitoring cycle (7/24/06).
On 8/21/2006, the water collection bag at Seep-2 was observed to be leaking; a likely result of an abrasion
on the bag caused by rubbing against the protective plastic cage.  As such, data at this location was not 
recorded during Round 5.
Water collection bags were surcharged with 200 milliliters of water to mitigate any resistance to flow of 
water into the bag.
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TABLE 3
SUMMARY OF SEEPAGE VELOCITY ESTIMATES

UPPER 1/2-MILE REACH OF THE HOUSATONIC RIVER
GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

Seepage-1 Seepage-2 Seepage-3

1 7/27/2006 2.95 -0.00065 0.0026 0.0
2 7/31/2006 3.77 -0.00051 0.00061 0.00051
3 8/2/2006 1.97 0.00097 0.00058 0.00039
4 8/9/2006 7.03 0.00033 0.00054 0.00016
5 8/21/2006 12.03 -0.000032 NA 0.00022
6 9/5/2006 15.16 0.0 0.00035 0.00013

Note
1.

Approximate Seepage Velocity
(cm/d)

Approximate
 Time Since Last 

Reading
(days)

Date of 
Reading

On 8/21/2006, the water collection bag at Seep-2 was observed to be leaking; a likely result of an abrasion 
on the bag caused by rubbing against the protective plastic cage.  As such, data at this location was not 
recorded during Round 5.
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TABLE 4
ESTIMATED 5% PCB BREAKTHROUGH TIMES

UPPER 1/2-MILE REACH OF THE HOUSATONIC RIVER
GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

Assumed 
Seepage Rate = 

3.3 cm/day 

Average Observed 
Seepage Rate 

= 0.0004 cm/day 

A 3,750 A-1 0.18 1.30 65 18,500
B 9,200 B-1, B-2 0.16 0.60 24 3,800
C 10,750 C-1, C-2 0.07 2.35 38 23,000

F1 5,100 F1-1, F1-2 0.08 0.85 32 3,500

G1 7,000
CAP-MON-1, 
CAP-MON-2, 
G1-1, G1-2

0.09 1.53 32 12,500

F2 7,500 F2-1, F2-2 0.08 1.10 19 6,100
F3A 3,450 CAP-MON-5 0.48 1.00 107 29,500
F3B 4,350 F3-1 0.34 2.70 193 140,000

G2A 4,500 CAP-MON-3, 
G2-1 0.11 2.10 64 30,000

G2B 3,450 G2-2 0.07 0.60 9 1,650

G3 6,500 CAP-MON-4, 
G3-1 0.40 0.95 101 22,000

H1 4,250 H1-1, H1-2 0.35 1.10 81 27,000
H2 5,000 H2-1, H2-2 0.38 0.95 96 22,000
I1 5,800 I1-1, I1-2 0.77 0.85 127 35,500

Predicted 0.5% Breakthrough Time (Years)
Isolation Layer 

Cells
Associated 
Sample IDs

Average 
Isolation 

Layer TOC 
(percent)

Average 
Isolation 

Layer 
Thickness 

(feet)

Isolation Layer 
Cell Size (square 

feet)
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FIGURE

4

DESIGN PCB 
BREAKTHROUGH CURVES
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FIGURE

5

CELL G2B PCB BREAKTHROUGH 
CURVE WITH ACTUAL TOC AND 

AVERAGE OBSERVED SEEPAGE RATE
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Appendix A 

 

TOC Data Summary Packages 
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