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Housatonic River, cither by direct subsurface flow through the River bottom sediments, or by discharging

into smaller tributaries, which then flow to the Housatonic River (Weston, 2000).

2.6 Primary Constituents

The primary constitucnts of concern in the Rest of River are PCBs. In addition to PCBs, various other
chemical constituents, including SVQCs, VOCs, pesticides, herbicides, PCDDs/PCDFs, and metals, have
been analyzed for in samples collected from the different media in the Rest of River arca. Information on
the frequency of detection and summary statistics on concentrations for these chemical constituents in
surface watcr, scdiments, floodplain/riverbank soils, and biota arc prescnted in Appendix C. In general,
these constituents have been detected at relatively low concentrations (in relation fo background or
screening levels) or have had relatively low frequencics of detection. EPA has advised GE that, based on
its human health and ccological screening cvaluations, while a limited number of these non-PCB
consliluents — notably, PCDDs/PCDFs -- may be carmied through its human health and ceological nisk
assessments, PCBs should be considered the primary constituents of concemn in the Rest of River and
should be the focus of the data analysis in this RFI Report. As such, while all chemical data collected
from the Rest of River are summarnized in this RFI Report, the discussions in subsequent sections of this
report, including the discussions of sources and fate and transport in Section 8, focus primarily on PCUBs.
Howcver, to a lesser cxtent, these discussions also present summary information on PCDD/PCDF

compounds, since they may be included in the risk assessments.
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Figure 2-10. Spatial distribution of channel gradient from the Confluence to Woods Pond Dam.
Data sets included: 1999 USEPA data
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6-inch laycr scdiment data processing because of differences in depth sectioning and/or sampling
techniques (¢.g., sediment fractionation); however the data from these samples are included in Appendix
B. In addition, results from duplicate samples were averaged with their respective parent samples prior to

analysis of the data presented in this section. Also, split sample results were not included in the analysis.

4.4 Physical Characteristics of Sediments

A number of sediment samples have been collected from the River channel and backwater arcas and
analyzed for various physical characteristics, including solids content, grain size distribution, specific
gravity, bulk density, and TOC content. To cvaluate the spatial distribution of these parameters in
Housatonic River scdiment, results were grouped by EPA-defined River reach as described in Scction 2
and cvaluated collectively.  Unless specifically noted otherwise, the following cvaluations were

performed using the datasct discussed in Scction 4.3.

The remainder of this section presents the reach-specific results for the physical parameters. Results for
mdividual samples are included in Appendix B, where available, in conjunction with the associated

sediment PCB data.

441 TOC

Sediment TOC is an important determinant of the distribution of PCBs and other hydrophobic organic
chemicals within natural water bodies. This is due to the chemicals’ affinity for organic carbon.

Conscquently, TOC plays an important tole in the fatc and transport of these chemicals.

To cvaluate the spatial distribution of TOC in sediments present in the main channel and backwater arcas
of the Housatonic River, the data discussed in Scction 4.3 were first compiled by reach and depth, as
shown in Table 4-3. In summary, approximately 3,500 samples were analyzed for TOC at depths up to
14.5 fzet (Woods Pond), with TOC concentrations ranging from non-detect to 57.8% by weight (0- to 6-
inch backwater samplc). As noted in Table 4-3, approximately 60% of the TOC datasct corresponds to
samples collected beiween the Confluence and Woods Pond.  Within cach reach, the surficial (0- to 6-

inch) scgment was the depth interval most frequently analyzed, with a general decrcase in available TOC
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4.5.2.3 Reach 7 - Woods Pond Dam to Rising Pond

Reach 7 is the first reach within the Rest of River downstream of an impounded portion of the River.
Average sediment PCB concentrations in Reach 7 arc lower than those in Reaches 5 and 6. PCB
concentrations ranged from non-dcetect to 38 mg/kg, and werc below the detection limit in nearly 50% of
the scdiment samples collected within the top 3 feet of sediment (Figurc 4-9). 'The maximum average
PCB concentration (1.8 mg/kg) occurs within the 0- to 6-inch sediment depth interval. Average PCB
concentrations at depth are variable, but slightly lower than that for the 0- to 6-inch interval, ranging
between non-detect and 1.2 mg/kg (Table 4-8). For comparison, no distinct vertical pattern is present in
the TOC averages, while the average D-50 appears to be higher in the top foot than in the deeper intervals
(Figure 4-10b).

4.5.2.4 Reach 8 —Rising Pond

Similar to Woods Pond, Rising Pond is an impoundment in which significant deposition of scdiment has
been documented. PCBs were detected in ncarly 90% of samples collected within the top 3 feet of
scdiment in Rising Pond, and ranged from non-detect to 34 mgkg. Below 3 fect, average PCB
concentrations range from 6 mg/kg to 15 mg/kg at depths between 3 feet and 7 fect, and decrease to less
than 1 mg/kyg at depths below 8 feet (Table 4-8). Unlike Woods Pond, average PCB concentrations in the
top 3 feet of sediment in Rising Pond generally increase with depth; averages increase from 3 mg/kg at
the surface to 12 mg/kg at a depth of 24 to 30 inches (Figure 4-10¢). The lower PCB concentrations
observed in the surface sediments of Rising Pond may be due, in part, to the presence of lower organic
carbon, as cvidenced by the higher TOC values in the deeper sediments (Figure 4-10¢).  Furthermore,
deposition of “cleaner” sediments over time would also result in the observed trend in the average PCB
concentrations in Rising Pond. Vertical patterns m PCBs from finely segmented sediment cores collected

from Rising Pond are discussed further in Section 4.5.2.
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Other chemical constituents were also detected in sediment samples. However, these constituents are not
the focus of this RFI Report, except for a brief discussion of PCDDs/PCDFs. For PCDDs/PCDFs, TEQ
values range up to 1,133 pg/g (approximately 1 pg/kg) and show no clear spatial trends, except for higher

maximum levels in the Woods Pond Headwaters and within Woods Pond and Rising Pond.

BLASLAND, BOUCK & LEE, INC. Quantitative Environmental Analysis, LLC

9/26/03 engineers & scienfists 442
VGE_Housatouie _Rest_of_River\Reports and Presentatious\BFI Report - Sept Final'7003 | 350 RFI Report doc


file://V:/GE_Housatouic













































file://l:/GENhoLAdocumEnts/reportsVRF












file://l:/GENhou/docjment5/reports/RFI_report/Sedion4/table5/TABLE5/Tabie4-5_qea



file://l:/GENhou/docjment5/reports/RFI_report/Sedion4/table5/TABLE5/Tabie4-5_qea



file://l:/GENhou/docjment5/reports/RFI_report/Section4/table5/TABLE5/Tabie4-5_qea



file://l:/GENhou/docjmenl5/reports/RFI_report/Section4/table5/TABLE5/Tabie4-5_qea



file://l:/GENhou/docjment5/reports/RFI_report/Section4/table5/TABLE5/Tabie4-5_qea



file://l:/GENhou/docjmenls/reports/RFI_report/Section4/tables/TABLEs/Tabie4-5_qea








































































http://_L.fi












file://l:/GRNhou/documcnLs/rcports/RFI_rcport/Scctioti4/figurcs/Fig4_10a_10b_10i









file://l:/GRNhou/documcnLs/reports/RFI_rcport/Stxtioti4/figurcs/Fig4_









http://Ii.il



file://l:/GRNliou/documms/rcporLs/RFI_rcport/Srction4/figurvs/Fig4_15_l6
http:value-0.19






file://l:/GRNhou/documcnis/reports/RFI_rcport/Stxtion4/figurcs/Fig4_17






file://l:/GFNhou/documcnts/rcpom/RF



file:///JigTtres/Fig4



file://l:/GFNhotAdocumcnts/rcporLs/RFI_rcpon/Section4/ngurcs/Fig4_2laJMb



file://l:/GFNhoiAdocumcnts/rcporis/RFI_rcpon/Section4/ngurcs/Fig4_2la_2lb













Reach 54 5B 5C 6
T

l T T T :[ T T T I T T T I I: T I:

10 T EI T I T T

Total PCB (pg/L)
|
L
|

136 134 132 130 128 126 124
River Mile

Figure 4-24. Spatial profile of 2001 EPA/GE porewater PCB data.
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5.3.3 Grain Size Distribution

A total of 839 floodplain, riverbank, and vernal pool soil samples collected between the Confluence and
the Connecticut border were analyzed for grain size. A summary of the grain size data is presented by
reach in Table 5-5. The majority of samples collected for grain size analysis were from Reach 5, with
floodplain soils comprising approximatcly 50% of all samples collected. Since few grain size soil data
are available from Reaches 8 and 9, data patterns arc discussed only for Reaches SA, 5B, 5C, 6, and 7 (the
Confluence to just above Rising Pond). Data show gencrally similar grain size distributions in floodplain
soils among the reaches, with sand and silt representing the largest grain size fractions (Table 5-5). The
finest grained soils were present in Reach 5C, where samples exhibited the highest percent silts and clays
and lowest percent gravels or sands compared to other reaches. This pattern is illustrated on Figure 5-3
(below), which depicts the D-50 of floodplain, riverbank, and vernal pool soils with River mile, and
shows a decrcasing D-50 within Reach 5. Thesc data arc consistent with the percent solids and TOC data,
and colleetively suggest that the floodplain in Reach 5C is more depositional than in other reaches,

resulting in the finer grained soil.
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Figure 5-4 also shows the high variability in PCB concentrations measured in floodplain, riverbank, and
vernal pool soils in the Rest of River area. One of the objectives of the floodplain investigations was to
evaluate other factors that affect the PCB concentrations observed in the floodplan. In the following

subsections, PCB concentrations are discussed in relation to:

s Sample location and River reach;

s Sample depth internal;

+ Latcral distance from the edge of water;

+ Frequency of inundation duc to flooding; and

+ Physical characteristics of soils.

5.4.2 PCB Concentration by Reach

5.4.2.1 Floodplain Soil

The floodplain soil datasets by reach were evaluated to identify general spatial trends. As shown in Table
5-6, there is a large range in the number of samples collected from Reaches 5 through 9, with the total
number of floodplain PCB samples in all reaches ranging from 48 in Reach § to 1,713 in Reach 7.
However, gencral comparisons among rcaches can be made.  Arithmetic mcan and median PCB
concentrations are presented by reach on Figure 5-5 (below). As shown on that figure, the arithmetic
mcans of PCB concentrations in floodplain soil arc lowest in Reaches 8 and 9 (less than 1 mg/kg) and the
mean congcentration in Reach 7 is just over 2 mg/kg, compared to arithmetic means between 14 mg/kg and
19 mg/kg in Reaches 5 and 6. Aside from showing generally higher arithmetic mecan PCB concentrations
m Reaches 5A, 3B, 5C, and 6, Table 5-6 and Figure 5-5 also show that median PCB concentrations are

much lower than the arithmetic means in these reaches, with values ranging from 0.60 mg/kg to 6.2

mg/kg.
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In Reach 5A, arithmetic mean surficial PCB concentrations decrease from 21 mgkg in the 2-year
floodplain to 11 mg/kg in the 2- to 10-year floodplain. Beyond the 10-year floodplain, the arithmetic
means are less than 1 mg/kg. In Reach 5B, PCB concentrations decrease from 27 mg/kg in the 2-year
floodplain category to approximately 13 mg/kg in the 2- to 10-year floodplain category and to 3.7 mg/kg
or lower in less frequently inundated floodplain. The mean PCB concentration of 3.7 mg/kg in the
surfacc of the 10- to 100-yecar floodplain in this reach is due to a few high PCB detections skewing the
result, as cvidenced by the low median value (0.25 mg/kg). In fact, over 50% of PCB concentrations in
the surface soils in the Reach 5B 10- to 100-year floodplain were non-detect and over 80% of results were
less than 1 mg/kg. In Reaches 5C and 6, average PCB concentrations in the surface quickly drop to levels
at or below 1 mg/kg outside of the 2-year inundation frequency. Overall, these results are consistent with
the evaluation of the lateral distribution of PCB concentrations as a function of distance from river’s edge,
and support the conclusion that floodplain soil PCB concentrations generally decrease with distance from

the niver’s edge.

5.4.6 Comparison of Soil PCB Concentrations to Previously Defined 1 mg/kg PCB
Isopleth

Prior investigations of the Rest of River arca resulted in the development of an approximate 1 mg/kg PCB
1sopleth for the floodplain in Reaches 5 and 6, which generally corresponds to the 10-year floodplain.
The development of this isopleth i1s discussed in the 1996 RFI Report (BBL, 1996). The previously
defined 1 mg/kg PCB isopleth is depicted on Figure 5-13. Since that time, a considerable amount of
additional soil PCB data has been generated from these reaches. Analysis of the current dataset shows
that most samples with PCB concentrations greater than 1 mg/kg fall within the previously defined
isopleth, thus confirming the findings of the 1936 RFI Report. Of the approximately 1,990 surficial
floodplain and nverbank soil samples collected in Reaches 3 and 6 for PCB analysis, only 42 samples
(2%) had PCB detections above 1 mg/kg in areas outside the predicted 1 mg/kg isopleth. At these
locations, PCB concentrations greater than 1 mg/kg were not detected in the subsurface samples. By
contrast, more than 730 surface soil samples collected from the top one-foot interval within the 1 mg/kg
isopleth showed PCB concentrations less than | mg/kg. Agam, for the purposes of this analysis, only

floodptain and riverbank soil data were cxaminced since the 1 mg/kg isopleth was based on elevation at
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tfloodplain and decrcasc progressively in the 2- to 10-ycar and 10- to 100-year floodplains. Floodplain
data also indicate that large areas of the 2- to 10-year floodplain located away from the riverbank contain
little or no detectable PCBs.

PCB concentrations vary with soil properties. In generat, within a given reach, the highest PCB
concentrations typically occur in samples containing lower percent solids, larger proportions of silts and
clays, and higher organic carbon content. Data from vernal pools generally show that wetter, finer-
graincd, more organic soils occur at these locations than in the surrounding floodplain.  Average PCB
concentrations in vernal pools in Reaches 5A and 5B arc also higher than thosc in floodplain and

riverbank soils within the same reaches. However, the opposite is true in Reach 5C.

As with the PCB mass estimates for sediments, estimates of PCB mass in the floodplain soils in the Rest
of River areca consist of large ranges, reflecting the uncertainties in the methods, data used, and
calculations. These estimates of PCB mass in the Rest of River floodplain seils have resulted in an

overall range of 89,000 Ibs to 460,000 Ibs of PCBs.

Other chemical constitucnts were also detected in floodplain, riverbank, and vernal pool samples, but arc
not the focus of this RFI Report, except for a brief discussion of PCDDs/PCDFs. For PCDDs/PCDFs,
TEQ values range up to 990 pg/g (less than | pg/kg) and show higher values above Woods Pond than

downstream of Woods Pond.
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