(ALl T

RDMS DoclD 106792

RESPONSE TO EPA COMMENTS
RCRA FACILITY INVESTIGATION

PHASE I REPORT

ENVIRITE CORPORATION
THOMASTON, CONNECTICUT

PREPARED FOR:

Envirite Corporation

198 Old Waterbury Road
Thomaston, Connecticut 06787

PREPARED BY:

GZA GeoEnvironmental, Inc.
27 Naeck Road

Vernon, Connecticut 06066

File No. 41875
May 30, 1997

Copyright 1997© GZA GeoEnvironmental, Inc.

RDMS Doc ID 106792



GI\

27 Naek Road
Yernon
Connecticut 16066
360-875-7655

TAX 860-872-2416

A Subsidiary of GZA
GeoEnviranmenzal
Technolagies, Inc,

: GZA . Engineers and
! GeoEnvironmental, Inc. Seientists

May 30, 1997
File No. 41875

U.S. Environmental Protection Agency
Office of Site Remediation and Restoration
Corrective Action Section - HBT

J.F.K. Federal Building

Boston, MA 02203-0001

Attention: Mr. Raphael J. Cody
Project Manager

Re: Response to EPA Comments
RCRA Facility Investigation: Phase [ Report
Envirite Corporation: RCRA Docket No. [-90-1032

Thomaston, Connecticut
Dear Mr. Cody:

We are pleased to submit this Response to EPA Comments (Response) to U.S. EPA Region |
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GENERAL COMMENTS

The Location of the bottom of the Landfill Cells with Respect to the Groundwater Table

1.0 INTRODUCTION

The “USEPA Comments On Envirite’s RCRA Facility Investigation Report, Envirite
Corporation, Thomaston, Connecticut” (Comments) states that the landfill residue
could directly contact groundwater based on their respective elevations observed in
the field and reported in the document: ‘“RCRA Facility Investigation Report,
Envirite Corporation, Thomaston, Connecticut” (RFI). The issue of the likelihood
and duration of direct landfill residue contact with groundwater is addressed in this
Section.

In general, to assess whether or not groundwater contacts the landfill residues, we
have attempted to further characterize the elevation of the base of the landfill and the
maximum water table elevation likely to occur. We then compared the data to
estimate the proportion and duration of groundwater-landfill contact during the
period over which data were collected. We performed the following specific tasks:

¢ hypothesis testing to determine the statistical distribution of the landfiil elevation
data and the water level data;
an estimation of the minimum elevation at which landfill residues exist;
summary descriptions of the water level data to determine if differences exist in
the data in space (e.g. proximity to Branch Brook or the Naugatuck River) or in
time (e.g. seasonality), including:
1. comparison between water level data subsets grouped by time,
2. comparison between water level data subsets grouped by location;
¢ comparison between the water level data and the measured and estimated
minimum elevation at which landfill residues exist, including:
3. comparison between the landfill data and water level data subsets grouped
by time,
4. comparison between the landfill data and water level data subsets grouped
by location, and
5. comparison between the landfill data and the entire set of available water
data.

1.11 Minimum Base Elevation of the Landfill

The base elevation of landfill Cells 1, 2, and 3 as reported in the RFI (Table 7-
4) is based on our evaluation of split-spoon soil samples from borings L-01 through L-
10 shown on the attached Site Plan (Figure 1-1). These elevations range from 327.05
feet MSL at boring locations L-02 and L-05 to 338.15 feet MSL at boring location L-
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08 (Figure 1-2). Based on the results of a Probability Plot Correlation Coefficient
(PPCO) Testl, these data are assumed to be normally distributed.

Because the lowest base elevation could occur at a location other than where
borings were performed, we have estimated the minimum elevation landfill Cells 1, 2,
and 3 using a frequency-of-occurrence plot’. The frequency-of-occurrence plot of
expected probability versus existing elevations is shown on Figure 1-3. Based on the
relative frequency of elevations and trends in elevation shown on this plot, we
extrapolated 325.5 feet MSL to be the most likely elevation exceeded by “100%” of
the data (i.e. 325.5 feet MSL represents the likely lowest elevation of the landfill
materials).

1.12 Maximum Water Table Elevation

A proofed version of RFI Table 3-1: “Summary of Well and Greundwater
Elevations” is attached as Table 1-1. The water level elevation data reported in the
original RFI table were collected at various times and locations over a period of
approximately two years.

1.12.1 Introduction

As stated in Section 1.0 (Introduction), our evaluation of the water table data
began with hypothesis testing to determine if the data fit a normal or
lognormal distribution. Following the evaluation of the data’s distribution, we
estimated the proportion and duration of groundwater-landfill contact. The
following Sections describe the rationale for our analyses.

1.12.2 Distributional Assumptions

Several EPA references recommend using the assumption of normality or log-
normality for many statistical characterizations of RCRA facility data® (unless
the data are obviously not normally distributed). We evaluated the data’s
distribution to provide an indication of the appropriateness of using the
Normal assumption (and related statistical tests), and to provide an indication
of the spatial and temporal stability of the data. We felt that the data could be
evaluated with more confidence if the behavior of the data was well
understood, and that a good understanding of the behavior of the data might
allow us to make some simplifying assumptions in our analyses and
interpretations.

' The PPCC test for distributional goodness-of-fit is described by Vogel (1986) - Water Resources Research,
v.22, p. 587-5590; v. 23, p. 2013.
% The construction of frequency-of-occurrence, or frequency analysis plots is described by Haan (1991) in
“Statistical Methods in Hydrology™, lowa State University Press.
* USEPA Office of waste Programs Enforcement, Office of Solid Waste and Emergency Response: “"RCRA
Ground-Water Monitoring Technical Enforcement Guidance Document”, Chapter Five, Sections 5.2 through
5.4 {September 1986); and USEPA SW-846 Volume II, Chapter 9, Section 9.1.1.2 (September 1986-
Revision No. zero).

2
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1.12.3 Evaluation of the Data-Set’s Distribution as a Whole

Based on a histogram of the entire data set (Figurel-4), we felt the data might
fit either normal or lognormal distribution. Therefore, we used the PPCC to
determine the goodness-of-fit of data to the normal and lognormal
distributions. Although we could not fit the overall dataset to a distribution.

1.12.4 Evaluation of the Distribution of the Data Sub-Sets

We tested each timeseries of data (grouped by location through time) and data
from each monitoring round (grouped by date through all locations) for
normality using the PPCC test.

We found that all of the timeseries subsets of data (data grouped by location)
are likely to be normally distributed, with the exceptions of the data from
MW-30S and MW-33. We observed that each of these two data sets appeared
to contain a single anomalous point (indicated by bold italics on Table 1-1). If
the anomalous data were excluded, we found that the MW-30S and MW-33
data were also apparently normaily distributed.

1.12.5 Average and Variability within Data Sub-Sets

We tested the average values of each data subset against the average of all the
data using t-tests, and the amount of variability within individual data subsets
against the cumulative variability of all the data using F-tests.

The t-test and F-test results indicate that many of the data, when grouped by
either time or location, are likely drawn from (normal) distributions with the
same mean and variance. However, we also note that some of the data sets do
not meet these criteria.

1.12.6 Summary and Conclusions: Water-Level Data Characterizations

We used comparisons of the data to the normal and lognormal distributions,
comparisons of the averages of data subsets, and comparisons of the
variability of data subsets to determine if the data sub-sets were from the same
underlying population.

Based on the results of these analyses, we believe that the data can be pooled
with caution for the purpose of evaluating the highest water table elevations
likely to occur on-Site during a period of one year. While it is likely that the
data vary in space and time, with higher regional means in upgradient
locations and higher variances/standard deviations near to recharge/discharge
boundaries (Branch Brook, the Naugatuck River, the ground surface, and
possibly the bedrock surface), the available data sets appear adequate to assess

3
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the likelihood of periodic contact between groundwater and the landfilled
material.

1.13 Intersection Of The Minimum Base Elevation Of The Landfill Waste And
The Water Table

Table 1-1 summarizes the water level data for each well that had a
documented exceedence of the observed minimum elevation of landfill waste (327.05
feet MSL) or the estimated minimum elevation of landfill waste® of (325.5 feet MSL).
Groundwater levels at or above 327.05 feet MSL are shaded in violet (darker) and
groundwater levels at or above 325.5 feet MSL are shaded in yellow (lighter) on the

table.

We performed a conservative analysis to estimate the proportion of landfill
Cells 1, 2, and 3 contacted by groundwater and the frequency (duration) of contact by
comparing water level data to the observed and estimated minimum landfill
elevations described in Section 1.11. Two methods of comparison were used:

1. We compared sub-sets of the entire water-level data set to the observed
and estimated minimum landfill base elevation (Section 1.11).

2. We compared the entire data set to the observed and estimated landfill
base elevation (Section 1.11).

1.13.1 Assumptions

Our analyses rely on the assumptions that:

1. the monitoring network wells are located in a manner that does not bias
the water level data relative to the location of landfill; and,

2. that the data were collected at relatively even intervals during the
monitoring period.

Specifically, we assume that water level data are evenly distributed
around the base of the entire landfill and that the base of the landfill is a
horizontal planer feature. Based on this conservative assumption, the
proportion of groundwater-landfill contact would be equivalent to the
proportion of water level exceedences of the assumed landfill elevation that
occur in the monitoring wells. In addition, assuming that water level data
were collected at relatively even intervals throughout the monitoring period,
the duration of groundwater-landfill contact throughout the monitoring
period can be conservatively estimated as a proportion of how often the water
level exceedences occurred.

* Estimated based on the landfill elevation frequency-of-occurrence piot discussed in Section 1.11.
4
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1.13.2 Spatial Comparison of Water Level Data Sub-Sets and the Landfill
Base Elevation

We estimated the proportion of the base of the landfill in contact with the
water table by comparing the observed and estimated minimum base elevation
of the landfill waste to the ovérburden water level data grouped into sub-sets
by location.

The data indicate that the measured base elevation of Cells 1, 2 and 3 of 327.05
feet MSL was exceeded by the water table at 4 of 33 overburden monitoring
locations (or 12% of the locations) and the estimated landfill base elevation of
325.5 feet MSL was exceeded by the water table at 9 of 33 overburden
monitoring locations (or 27% of the locations). Given these results and the
assumptions stated above, we estimated that up to 27% of the landfill bottom
could have been intersected by the water table for an undetermined portion of
the monitoring period (for an undetermined duration),

1.13.3 Temporal (Time) Comparison of Water Level Data Sub-Seis and the

Landfill Base Elevation

We estimated the duration the base of the landfill is in contact with the water
table by comparing the observed and estimated minimum base elevation of the
landfill waste to the Water Level data grouped into sub-sets by monitoring
round.

As shown on Table 1-1, the observed minimum landfill elevation of 327.05 feet
MSL is predicted to be intersected during two of seven water level
observations rounds (or 29% of the duration of monitoring), and the estimated
minimum landfill elevation of 325.5 feet MSL is expected to be intersected
during six of seven monitoring rounds (or 86% of the duration of monitoring).
Given these results and the assumptions stated above, we estimate that some
undetermined proportion of the landfill could be in contact with groundwater
up to 86% of the time. We note that the actual duration of contact could
significantly differ from these (relatively high) estimates, because there
estimates are based on only seven monitoring rounds.

Temporal Correlations of Water Levels (Seasonality)

We also attempted to establish whether intersections of the water table and the
base of the landfill were correlated to the portion of the year in which they
occurred (seasonality). To predict seasonal variations in the data, we
prepared a plot of the range and 95% confidence interval (about the average)
of water level elevations through time (Figure 1-5). Based on this plot, it
appears that the water table is equally likely to intersect the base of the landfill
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at any time during the year. Therefore, additional analyses for serial/auto-
correlation (seasonality) were not performed.

1.13.4 Evaluation of Groundwater-Landfill Contact: Entire Water Level Data-
Set

Qut of 163 available overburden water level data points collected over a
period of 716 days (during the period from January 4, 1993 through
December 20, 1994), a total of four exceedences of 327.05 feet MSL and 23
exceedences of 325.5 feet MSL occurred. These exceedences comprise total
percentages of 2.5% and 14 % of the 163 data point sample population.

1.14 Conclusions: Contact Between Groundwater and Landfiil Residues

Our estimates of the total percentage of landfill contact over the monitoring
period, generated by the various methods described above, are generally well
correlated to one-another, indicating these estimates and the assumptions on
which they are based are likely valid. Based on the discussions presented
above it does appear likely that some portion of the landfill is in periodic
contact with the water table.

RFI SPECIFIC COMMENTS

Section 1.0 - Introduction

Edit text to correct the date of the October 14, 1993 meeting between Envirite and
USEPA which is incorrectly stated to have taken place on October 14, 1994,

We agree: Page 1, Section 1.0, bullet item No. 3 should be changed to read:;

“The October 15, 1993 letter from Crowell & Moring of Washington D.C. to
the EPA summarizing discussions and agreements reached at the October 14,
1993 meeting between Envirite and the EPA;”

Edit text to correct the date of the March 22, 1994 Alternative Proposals, which is
incorrectly dated as March 2, 1994,

The above-referenced text found at page 1, Section 1.0, bullet item No. 5
should be changed to read:

“The March 22, 1994 Alternative Proposals for the RFI prepared by Geraghty
& Miller, Inc., on behalf of Envirite;”
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Section 3.0 - Characterization of Environmental Setting: Hvdrogeology

a. Provide boring logs and installation details for Extraction Well, EX-1 and
Monitoring Point, MP-1. These were not included in Appendix D.

Boring logs for the pump test extraction well (EX-1) and the monitoring point
peizometer (MP-1) are attached as Appendix 3-1.

b. At times, depths in feet are not defined with respect to grade or MSL. This data is
significant, due to the variability of the topography, particularly with respect to the
landfill cells and the Naugatuck River and Branch Brook. Therefore, in the future,
it would be prudent to set out all depths with respect to both grade and MSL.

In the future we will express subsurface data in terms of depth below grade
and elevation referenced to mean Sea Level (MSL).

C. Include literature references for Ostle’s Comparative test of Two Means and Haan’s
Test for Equivalence of Variance, as identified in Table 3-2. References were not
included in Section 11.0 (References) or otherwise.

The following references are provided for the comparative test of two means
described by Ostle and the test for equivalence of variance described by Haan:

. Gibra, L. 1973. Probability and Statistical Inference for Scientists and
Engineers. Prentice-Hall, Englewood Cliffs, New Jersey.

. Haan, C. 1991, Statistical Methods in Hydrology. The Iowa State
University Press, Ames, Iowa.

. Ostle’s Comparative Test of Two Means: QOstle, B. 1963. Statistics in
Research. The Iowa State University Press, Ames, Iowa.

d. Expand text to discuss deficiencies in hydraulic conductivity estimates.
We believe that the hydraulic conductivity estimates were generated using

appropriate methods, that were implemented in a manner consistent with customary
professional practice.

Borehole/Slug Test Methodology and Data Reduction

Borehole permeability tests/ slug tests were performed by evacuating the monitoring
wells using a centrifugal pump run at full throttle and recording the rate of recovery
of the water levels. In instances where the water level recovery was too rapid to
manually obtain data, the pseudo-steady-state drawdown was recorded for a
sustained pumping rate. These data were reduced in a manner consistent with

7
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standard methods as described in textbooks such as Freeze and Cherry (1979) and
research journal articles (“A Slug Test For Determining Hydraulic Conductivity Of
Unconfined Aquifers With Completely Or Partially Penetrating Wells””, H. Bouwer
and R. Rice, Water Resources Research, v. 12, No. 3, 1976). The results of these tests

are discussed below.

As shown on Table 3-2 of the RFI, 16 of 18 borehole permeability tests performed in
overburden (or 89% of the overburden tests) were conducted as pseudo-steady-state
under pumping conditions. The constant head data were reduced using Hvorslev’s
equation for sustained-drawdown, as described in our standard operating procedures
(RFT Appendix C) and summarized on Table 3-1. Our field methods and application
of the Hvorslev equation are consistent with assumptions of the method as described
in standard textbooks, such as Freeze and Cherry (1979). Therefore, we do not
believe the validity of these constant-head tests was compromised.

Nine (two in overburden and all seven tests in bedrock) tests were conducted via
rising heads because yields were too low to sustain a pseudo-steady withdrawal rate.
The borehole-permeability-test/slug-test recovery data were analyzed via either the
Bouwer-Rice or Cooper et al, methods as implemented in Aqtesolv and summarized
on Table 3-2°. As shown on Table 3-2, hydraulic conductivity estimates for
overburden derived by variable head tests fall well within the first standard deviation
of all overburden tests and do not appear biased. Hydraulic conductivity estimates
for the bedrock aquifer show significantly more variation as is typical for this matrix.
For these wells, the data is adequate to assess the heterogeneity of the bedrock aquifer
and draw conclusions regarding the nature of flow in the bedrock. We believe our
field tests and data analyses were conducted using appropriate methods in
accordance with industry standard practices.

e. Strike or justify the statement that reads “However, the borehole permeability tests
were performed using monitoring wells which are not designed for efficient
transmission of groundwater.” RFI Report at p. 5.

GZA’s Site Operating Procedures (SOPs) for the installation of overburden and
bedrock monitoring wells are provided in Appendix C of the RFI report. As stated in
GZA’s SOP, “Overburden wells are installed to provide access to groundwater for
sampling purposes, determination of groundwater elevation, and to monitor
fluctuations in groundwater elevation.”; and “Bedrock wells are installed to provide
access to groundwater contained in bedrock for sampling and monitoring purpeses.”

Groundwater monitoring wells are specifically designed and installed to yield
representative groundwater samples for chemical analysis and to allow collection of
accurate (static) water level data. To that end, the well screens and filter packs for
these wells are selected to minimize the migration of fines into the well, rather than to
reduce well losses (typically only encountered under high sustained flow rates) or

* Time-series data on this table are expressed in units of feet and minutes; data are also provided in Appendix
3-2
8
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short-term filter pack storage effects (induced by a rapid change in the water level).
Therefore, the wells installed at the site are suitable for monitoring water quality and
static water table elevations, but the response of these sampling wells to slug/constant
head borehole permeability tests could be biased low. Therefore, it is likely that the
slug tests and borehole permeability tests will yield results that are different (low)
than those obtained from the same wells during a pump test.

f. Check and correct the statement which reads “Since the overburden aquifer is
unconfined, specific yield estimates were derived from the steady-state Theim
method and range between 2.3E-1 and 2.1E-0”° The Theim method cannot be
used to obtain an estimate of specific yield, and a specific yield of 2.1 is physically
impossible. It appears that there must be typographical errors here.

Fetter states that estimates of transmissivity based on steady-state conditions are
typically superior to those derived from transient data (Fetter, 1988; Second Edition).
Unfortunately, estimates of the storage coefficient (specific yield) can not be
generated directly from the steady-state data. However, the estimates of
transmissivity obtained using steady-state data can be substituted into the standard
transient flow equations, to obtain an estimate of the storage coefficient that
corresponds to the steady-state derived estimate of transmissivity, Using this
substitution, we calculated an estimate of a storage coefficient which ranged from
0.23 to 2.1 (or 210% of the aquifer volume), Although upper bound estimate is
obviously erroneous (as we state in the Phase I report), it provides information
regarding the reliability of the analyses: 1) the estimate of transmissivity provided by
the analysis is too high, 2) the estimated time to steady-state conditions is likely longer
than the duration of our test, and 3) the actual storage coefficient is probably quite
high (although not likely in excess of 0.3, or 30%).

g. Provide data to verify the statement which reads “The reliability of piezometric
head contours for use in evaluating the area of influence during the pump test is
expected to be poor, because the drawdowns induced by pumping were relatively
minor compared to changes in piezometric head caused by unrelated influences
such as stream stage”.’

Stream stage data and data from monitoring wells located near the streams were
collected during the pump test and recovery phase and are summarized on Table 3-3.
Figure 3-1 provides a plot of stream stage measurements versus concurrently
observed heads in monitoring wells. Figure 3-2 depicts a plot of average stream stage
versus average groundwater heads based on the same data to illustrate effects of
averaging the data for analysis (little effect on overall trends result). The time
interval of the data included on these plots includes the entire duration of the pump
test and three days of recovery monitoring.

® RFI Report at p. 15
" RFI Report at p. 15
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Both plots indicate that all of the piezometer heads and monitoring well heads were
very well correlated to stream stage throughout the pumping and recovery phases of
the test. The slope of this relation ranges from near zero to three feet per foot change
in groundwater heads relative to stream stage, indicating that the ratio of changes in
groundwater levels to stream stage ranges from 0:1 to 3:1. The average slope,
however, appears to be near 1:1, indicating equivalent changes in surface and
groundwater elevations. These relations appear to be aerially consistent both
upgradient and down/side gradient of the vicinity of the pump well, indicating that
effects outside of the area of influence of the pump well are likely present. Based on
the maximum ratio of groundwater elevations to stream stage (3:1), we infer that a
significant proportion of the changes in water levels observed in monitoring wells
near the streams before, during, and after the pump test are likely due to extraneous
influences.

h. Provide, at a minimum, qualitative analysis of the effect of recharge from the
Naugatuck River and Branch Brook on the radius of influence of the extraction
well.

The “radius of influence” (ry) is a hypothetical parameter frequently used to estimate

the portion of a flow field influenced by pumping. The hydrologic parameters

determined using the pump test data represent values averaged throughout this
. 8

region.

Analytical estimations of the radius of influence during the RFI pump test are
summarized on Table 3-4. Empirical estimations of the radius of influence (from
groundwater contour plans) were not relied upon in the RFI because: 1) half of the
monitoring area (south of the extraction well and off the Envirite site) was
inaccessible, due to the refusal of the town of Thomaston to grant us access for
monitoring purposes, and 2) many of the induced drawdowns at the periphery of the
expected radius of influence were of the same magnitude as changes in the ambient
flow field’, rendering accurate delineation of the zone of influence unlikely.

Estimated Radius of Influence

As shown on Table 3-4, we estimated the radius of influence to range from
approximately ten feet to 400 feet, typically approximately 140 feet (based on
calculations using shallow overburden data) and 180 feet (based on calculations using
deep overburden data). Because the pump well (EX-1) is located approximately 330
feet from Branch Brook and 340 feet from the Naugatuck River, both of these water
bodies could conceivably have effected the observed radius of influence.

¥ Other data from within the same area (if representative of parameters on a different scale) can be compared
to the pump test results to characterize variability within the region influenced by pumping.

? We felt that the pump test induced only small differences in water levels relative to background changes
observed during the test. Therefore, we believed that specific inferences based on these data are likely to be
unreliable.

10
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In the presence of a recharge boundary, observed drawdowns will be lower than
predicted by the standard transmissivity-based flow equations. Induced recharge
from the boundary will counteract pumping withdrawals, generally assumed to result
in no net change in head at the boundary. Boundary effects are accounted for when
relying on the horizontal flow equations using imaginary “image wells”.

For this calculation, a recharge boundary is assumed to be located approximately 330
feet west of pump well EX-1 (Branch Brook) and 340 feet east of the pump well (the
Naugatuck River). The ratio of discharge from the stream versus discharge from the
pump well (the discharge ratio} can be found analytically or by use of published
solutions. Todd (1980)!° provides a graphical solution developed by Glover and

Palmer'':

Q) |V =%,) + (a=yu)
Q 4TS

Where:

Q, = volumetric flux of induced recharge from a boundary (cubic feet per
minute);

X, = easting of the boundary (feet)

¥ = northing of a boundary (feet)

t = elapsed time (days)

S = storage coefficient/specific yield (dimensionless)

We developed a spline fit to hand-measured values of this equation, given by :
r; = 30.583 x® - 101.14 x° + 134.7 x* - 92.702 x° + 35.502 x* - 8.6094 x + 1.7551

We have modified the approximation of Glover and Palmer for the presence of two
boundaries by invoking the Principle of Superposition:

o, Ei?z\/(xai —'xw)z"'(yai- _yw)2

o JaTys

=1

The following data can be used to calculate A:

'® Todd, D. K. 1980. Groundwater Hydrology (Second Edition), pp.142-144, John Wiley and Sons, Inc.
New York, NY.

Y Glover, R. E., and G. G, Balmer. 1954. “River Depletion Resulting from Pumping a Well Near a River”,
Trans. Amer. Geophysical Union, v. 35, pp. 468-470.
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e transmissivity estimate of 25.8 square feet per minute (37,152 square feet per
day);

specific yield/storage coefficient of 2.6E-3;

a recharge boundary 330 feet west of pump well EX-1; and,

a recharge boundary 340 feet east of pump well EX-1;

2.868 days of elapsed pumping (data set from ~ one minute prior to pump shut-
down).

These data yield a value of 12,803 (dimensionless) for the square root of (dTWS)™.
Substituting this value into the equation above, A can be approximated by 0.052.
Substituting this value for x in the spline equation, we obtained a value of ~1.6 for the
discharge ratio. This suggests that at pseudo-steady-state up to about 70% or 45 gpm
of 63 gpm discharged from the pump well could feasibly be attributed to the
boundaries, with 49% of the boundary flux attributed to the Naugatuck River and
51% of the boundary flux attributed to Branch Brook.

These boundary effects would likely result in skewed drawdowns, which would be
diminished in proportion to the relative proximity of the measuring point between the
boundary and the pump well. We expect that under these conditions an elliptical
cone of depression would result, with its long axis oriented roughly parallel to the two
streams. In addition, the boundary effects would likely result in elevated estimates of
transmissivity and hydraulic conductivity.

1. Clarify whether there is data to support the fact that decreased stream surface
elevation referred to in Section 3.3 actually occurred during the pump test, or it is
only hypothesized to have occurred.

A plot illustrating stream stage and groundwater head at multiple locations during
the period of December 20, 1994 through January 26, 1995 is provided on Figure 3-1
(this time interval includes the pumping and recovery phase of the pump test). The
data reflect a downward trend in stream surface elevation during the period included
on the plot, and a downward trend in groundwater heads throughout the duration of
the pumping phase. These downward trends in stream stage and groundwater head
appear Lo be correlated, and the strength of this correlation does not appear to be
altered during the active pumping phase of the pump test.

While the data are not sufficient to confirm the cause of the decreasing trends in
stream stage and groundwater heads, the relatively steady state of the stream data
during the active pumping phase, and the correlation of stream stage and
groundwater levels both during and before and after the active pumping phase,
indicate that factors other than pumping-induced head changes are significant.

'? Rearranging this parameter indicates that Glover and Palmer’s equation is a ratio of the distance to the
boundary over the dividend of radius/u'”? {from a rearrangement of the standard Theis equation well function

parameter u, where u=r2S5/4tT).
12
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j- Justify the statement which reads “Therefore, the most representative data for

interpretation of flow patterns at the site are the historic averages presented on
Figures 3-4, 3-8 and 3-12 through 3-16"."

The statement referenced in the EPA Comments relates to our development of a
conceptual model of the flow system. Typically, a preliminary conceptual model is
developed that is capable of describing pseudo-steady-state or typical existing
conditions. Subsequently, the model is adjusted and calibrated to perturbations in
the boundary conditions using field “snap-shot” data because of their ability to
capture transitory driving forces and/or to provide a measure of variability within
the system.

In using the averaged data, we attempted to develop a model that would show overall
flow patterns at the site to preliminarily characterize source and sink areas within the
systemn. We felt that the magnitude of the variability in the head data, as shown on
the “snap-shot” groundwater contour plans from quarterly monitoring included in
the RFI was large relative to the number of “snap-shots” available. Therefore, we
sought a more stable data set to develop a preliminary description of the flow system.
Because measures of central tendency provide “typical” or “expected” values, we
decided to use an averaged data set for our preliminary analysis.

Characterization of Expected System Behavior

Contours of head are useful because they provide a visual means to evaluate
gradients and gradients are descriptive of a flow system. Gradient is an expression of
the relation of individual piezometric heads to one another in space in terms of
relative magnitudes. We generated a contour plan of average gradients by averaging
heads, since this provides the average gradient field with less effort and because it is
more intuitive than a plot of actual gradients. To demonstrate this, it is necessary to

discuss the behavior of the gradient “I”” relative to individual heads “h’’ and distance
“S”:

I = (hy-hy)/(s1-52);

and since (s;-5;) can be considered constant through time (the dimension over which
the data will be averaged):

I = (hs-hy) C;

It can be seen that “I” will change (in the absence of other factors) by some fraction
of the difference between adjacent head values and it can be shown that the
differences in adjacent heads are preserved when heads are averaged. Therefore, it is
reasonable to assume that the spatial relationships of heads (the gradients) will be
preserved within the flow field when the measured heads are averaged to evaluate the
gradient.

'> RFI Report at p. 16



G\

ENVIRITE RFI COMMENTS RESPONSE
05/30/97

k. use site-specific porosity data in hydrogeologic calculations (unless such data does
not exist).

Site-specific porosity values were obtained by Fuss & O’Neill of Manchester,
Connecticut based on grain size distributions and permeability using the Fair-Hatch
equation (“RCRA Facility Investigation Proposal, Docket No. 1-30-1032, Envirite
Corporation, Thomaston Connecticut, January 1991”). Porosities averaged 33%,
ranging from 16% to 52%.

The average linear flow velocity was calculated in the RFI using overburden
gradients of 0.001 ft/ft to 0.01 ft/ft, hydraulic conductivity estimates ranging from
0.014 ft/s to 0.011 ft/s and an estimated porosity of 25% (based on literature values).
Substitution of the hydraulic conductivity estimates and gradient measurements
values into the average linear flow rate equation (v = KI/nggeive) using a porosity of
33% yields linear flow rates ranging from approximately 2.9 to 37 feet per day versus
the estimates given in the RFI of 4.8 to 34.6 feet per day.

1. Place all information concemning recharge to and from the Naugatuck River and Branch
Brook into a single topic discussion. Discuss discrepancies between the various lines

of evidence presented.

The results of the stream flow gaging, seepage meters, and the overburden pump test
are presented in tables and graphs in Appendix E of the RFI report.

Summary of Available Data

The following information and interpretations were used to develop our conceptual
model of surface water and groundwater interactions.

Stream Gaging

As discussed in Section 4.1.1.1 of the RFI report, the accuracy of the stream
gauging method used was estimated to be + 5% to 8% of the total flow (ASTM, 1990).
Even though a few of the cross-sectional widths exceeded the recommended section
width of 10% of the total flow, we do not believe that the accuracy of the data has been
reduced (see Section 4a).

Naugatuck River Gaging

Using this range of accuracy, the individual and total percent changes in
discharge observed along the Naugatuck River gaging reaches in May was too
small (-4.9% total) to draw conclusions about changes in flow (RFI Table 4-1).
The total percent change in discharge observed in October was large enough to
suggest that the Naugatuck River was recharging water to the aquifer (-21.5%).
However, a comparison of RFI Table 4-1 and RFI Figure 4-1 indicates that only
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a relatively insignificant portion of the total recharge in October occurred in the
reach upgradient and sidegradient of the Site (-8.7%). The remainder of the
recharge from the Naugatuck to the subsurface was measured adjacent to the
southeastern portion of the Site and downgradient of the Site.

Branch Brook Gaging

As shown on RFI Table 4-1, the total percent changes in discharge along the
Branch Brook gaging reaches during April (-19.2%) and October (-12.9%) are
significant enough to suggest that this reach of Branch Brook (between BBT-2
and BBT-4) is recharging water to the aquifer. These changes primarily occur
between gaging transects upgradient and sidegradient of the Site as shown on
RFI Table 4-1 and RFI Figure 4-1 (-15.8 % in April and -18.6% in October).
Insignificant changes occurred downgradient of the Site and in the vicinity of
the southwestern border of the Site (-3.4% in April and +5.7% in October).

Seepage Meter Discharge Estimates

As discussed in the RF1, seepage meters were not installed in the Naugatuck
River.

The results of seepage meter measurements in Branch Brook indicate that some
portions of the stream channel might seasonally discharge groundwater to the stream,
as discussed in Section 4.1.2.2 of the RFI report. However, the measured volumes were
very small in comparison to the total flow of the brook (measured losses of
approximately 2 gpm over the observed length of the stream bed vs. stream flow
measured to be 33,000 gpm to 85,000 gpm). In addition, these meters had to be
installed in relatively coarse material (gravelly sand) which could have compromised a
proper seal at the base of the meter. Therefore, the seepage meter data are considered
to be in significant relative to the flow of the stream and potentially unreliable.

Groundwater Contour Plans

Groundwater flow patterns at the site have been evaluated based on the hydraulic
characteristics discussed in Section 3.2 of the RFI and on groundwater contour plans
(RFI Figures 3-1 through 3-16). The figures present both pseudo-instantaneous or
"snap-shot'' data and averaged data for the site.

Plan-View Groundwater Contour Plans

Based on averaged data (RFI Figures 3-4 and 3-8), overburden flow patterns
indicate that groundwater from the northeastern portion of the site flows to the
west-southwest, towards Branch Brook and its former stream channel (now
filled with blast debris). Overburden groundwater flow throughout the rest of
the site flows to the south and southwest, towards monitoring well clusters MW-
43 and MW-44,
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In contrast to the overburden aquifer, horizontal flow in bedrock beneath the
Site does not appear to be preferentially influenced by recharge from the
Naugatuck River or Branch Brook. As illustrated by a comparison of RF1
Figures 2-5 and 3-12, groundwater flow directions in bedrock are generally to
the south and southwest.

Cross-Sectional Groundwater Contour Plans

As shown on the RFI piezometric cross-sections (RFI Figures 3-13 through 3-
16), groundwater flow in the eastern portion of the site is primarily horizontal.
However, in the western portion of the site, averaged piezometric head data
indicate a significant vertical component of flow. Piezometric contours on
Cross-Section A-A' and B-B’ (RFI Figures 3-13 and 3-14) indicate that vertical
flow components are most pronounced beneath the southwest boundary and
south-central portion of the site. This area corresponds to the vicinity of the
former channel(s)** of Branch Brook, that was reportedly filled with gravel
sized to boulder sized angufar crystalline bedrock debris from the construction
of Route 8. The January, 1991 RFI Work Plan prepared by Fuss and O’Neill
states that ten to twenty feet of this material underlies the Site, and that up to ten
feet of this material was placed as fill in the former brook channel and a low
point in the bedrock surface. The greater transmissivity of both the former
stream channel and the thicker overburden deposits likely accounts for the
downward heads in this area.

Correlation of Stream Stage and Groundwater Piezometric Heads

As shown on the charts included in Appendix E of the RFI (stream stage versus

groundwater piezometric heads under pumping conditions), the stream heads are
related to piezometric heads in nearby overburden wells. The curvatures of head
scatter-plots observed during December 20 through 23, 1994 (the active pumping
phase) likely indicate transient effects unrelated to the pump test and are likely induced
by a decreased stream surface elevation rather than having been induced by pumping.
The overall trend of these plots suggests a linear relationship between stream stage and
overburden head, which indicates that the hydrologic behavior of the aquifer is linked
to the streams (i.e. recharge/discharge from the Naugatuck River or Branch Brook).

'* Historica! information available from a previous report (the RFI Work Plan prepared by Fuss & O’Neill)
indicates that Branch Brook might have bifurcated in the stream reach that was reportedly filled with blast

debris.
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Interpretation of Available Data

As we discussed in the RFI report, not all of the available data used to evaluate
the issue of groundwater recharge from Branch Brook and the Naugatuck River are in
full agreement. Nonetheless, we believe there is substantial agreement in the data set
and, when analyzed in its entirety (and in consideration of known heterogeneities in
subsurface conditions and likely seasonal variations in flow conditions) we interpret the
data as follows.

Stream gaging results indicate that actual flow in the river do not likely differ by
more than the estimated 5%-8% margin in error, but the data still suggest significant
recharging from the stream to the aquifer. Also, pseudo-linear correlations between
stream stage and groundwater piezometric heads indicate a strong connection between
the surface water bodies and the overburden groundwater (RFI Appendix E). Plan-
view groundwater contour plans indicate flow beneath the Site is generally horizontal,
and generally travels from the north-northeast toward the south-southwest
(summarized on RFI Figures 3-4, 3-8, and 3-12). Subsurface cross-sections also
indicate that groundwater flow is predominantly horizontal, with downward
components in the overburden occurring along Branch Brook in the vicinity of its
former channel and well cluster MW-61, well MW-33, and well cluster MW-44 (RFI
Figures 3-13 and 3-16). As shown on the two cross sections depicting flow in the vicinity
of the MW-44 well cluster (RFI Figures 3-13 and 3-14), a relatively small upward
component of flow from bedrock also exists at this location.

Because of the observed connection between surface water and groundwater, the
relatively permeable overburden materials (RFI Table 3-2), relatively impermeable
bedrock (RFI Table 3-2), and the lack of evidence for significant bedrock
recharge/discharge, we believe the total water mass within the local flow system is
generally controlled by the Naugatuck River and Branch Brook. Water within the local
flow system likely flows sub-parallel to the base of the overburden in the absence of
subsurface heterogeneities in permeability, or recharge/discharge locations.

Based on the results of mass-balance calculations performed on stream gaging
and seepage meter data, some degree of groundwater recharge from Branch Brook
likely occurs northeast and east (or upgradient and sidegradient) of the Site during the
spring and fall (RFI Figure 3-13).

We believe that overburden flow, usually from north-northwest to south-
southwest across the Site, intercepts a significant flow “sink” in the vicinity of the
southwest boundary of the Site. This effect is evidenced by the general drop in heads
shown along Branch Brook relative to neighboring heads, as summarized on RFI
Figures 3-8, 3-13 (and to a lesser extent, RFI Figures 3-4 and 3-16); and a slight increase
in heads above the bedrock surface in the vicinity of well cluster MW-44 (indicating
losses to bedrock at this location can not account for the overlying head losses). We
believe this sink effect could be the result of a relatively high-permeability zone in this
area, which serves as a preferential flow path for groundwater. The effect of the “sink®
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flow system likely flows sub-parallel to the base of the overburden in the absence of
subsurface heterogeneities in permeability, or recharge/discharge locations.

Based on the results of mass-balance calculations performed on stream gaging
and seepage meter data, some degree of groundwater recharge from Branch Brook
likely occurs northeast and east (or upgradient and sidegradient) of the Site during the
spring and fall (RFI Figure 3-13).

We believe that overburden flow, usually from north-northwest to south-
southwest across the Site, intercepts a significant flow “sink” in the vicinity of the
southwest boundary of the Site. This effect is evidenced by the general drop in heads
shown along Branch Brook relative to neighboring heads, as summarized on RFI
Figures 3-8, 3-13 (and to a lesser extent, RFI Figures 3-4 and 3-16); and a slight increase
in heads above the bedrock surface in the vicinity of well cluster MW-44 (indicating
losses to bedrock at this location can not account for the overlying head losses). We
believe this sink effect could be the result of a relatively high-permeability zone in this
area, which serves as a preferential flow path for groundwater. The effect of the “sink™
could be exaggerated by the local geometry of the bedrock surface (bedrock slopes
downward from upgradient locations beneath the Site toward the southwest and the
location of the hypothesized “sink”).

m. Proofread tables and figures and edit as necessary.

We have proofed the RFI tables and Figures and have corrected errors found. Tables
are noted for corrections or are attached in the Appendicies.

Section 4.0 - Characterization of Environmental Setting: Surface Water and Sediment

a. Check accuracy of estimates for streamn gauging method; correct as necessary.

As specified in the RFI Work Plan, we utilized the flow measurement method
described in Standard Practice for Open-Channel Flow Measurement of
Water by Velocity Area Method, ASTM 1990, (D3858-79). Each transect of
Branch Brook and The Naugatuck River was divided into fifteen sections and
velocity measurements were collected using the one, two, or three point
method depending on the depth of water within each section. According to the
reference above, the standard error using the one-point depth method at 16
sections (one more than the 15 sections we used) is 4.2%.

In addition, the ASTM 1990 reference states that “partial sections should be
spaced so that no partial section contains more than 10% of the total
discharge”. Review of our sections and estimated discharges indicate that
87% of the sections on Branch Brook and the Naugatuck River Transects
contained less than 10% of the total flow in each transect. The average
discharge percentage, per section was 6.7 %.
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discharge to the surface water systems in the vicinity of the site make these
calculations moot.

Clarify discrepancy between seepage meter data and conclusions regarding seepage
meter results.

Please see Section 3.0 (I} of this supplement: “Seepage Meter Discharge
Estimates’ and “Interpretation of Available Data”.

Provide additional details justifying the exclusion of two sample stations from
sediment chemical constituent characterization.

Protocols for performing sediment sampling locations evaluations were
specified in the RFI Work Plan Sections 27.1.2 and 27.2.4 and the Alternate
Proposals for RFI Envirite Corperation, Thomaston, Connecticut prepared by
Geraghty & Miller, Inc. These documents specified sediment sample
collection procedures developed as a result of meetings with and comments by
the USEPA. The Alternate proposal states “Eight preliminary sediment
samples will be collected from both the Branch Brook and Naugatuck River.
Section 27.2.4 of the RFI Work Plan states that, “Sediment data will be
evaluated to ensure that the sediment samples are of similar size ..."”. In
addition, sediment sample locations will be within areas of finer grained
sediments in both water bodies; however, greater emphasis wifl be placed on
consistent spatial distribution along both channels.” As noted in the RFI
report consistent with the specified protocols, NRT-03 was excluded due to its
higher grain density and coarse grain size distribution. Similarly, Station
NRI-17 was excluded since it was one of several samples collected in the
vicinity of Envirite’s southern property boundary. Therefore, we concluded
that inclusion of this location would not provide for consistent spatial
distribution of sample locations as required. Exclusion of these two samples
still allowed for analysis of eight samples from both BB and the NR as
required.

Provide information on sediment sample loss during retrieval.

The sediments of Branch Brook and the Naugatuck River were evaluated to
determine appropriate sediment sampling locations and subsequently sampled
for physical and chemical parameters in a multi-step fashion as described in
the RFI Work Plan and “Alternate Proposals for RFI” (March 1994),

As a initial step to identify areas of significant sediment accumulation, soft
sediment thicknesses were measured by advancing a 1/2-inch diameter rod
through the sediments until it encountered refusal. Secondly, screening level
stream sediment samples were collected using a hand-held soil auger. These
samples were catalogued in the field on a qualitative basis for color and grain
size. Based upon the sediment thickness and initial stream sediment samples,
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preliminary sampling locations were identified. Ten preliminary sediment
sampling locations were selected in each stream.

Both the sediment samples for preliminary analysis and for chemical
constituent characterization were collected with a stainless-steel hand-held
Wildco Sediment Corer (Model No. 2420-H45) designed for this purpose. The
Wildco hand corer is equipped with an automatic flutter valve which seals the
upper end of the core tube during retrieval. The closing of the flutter valve
results in low internal pressure within the core tube, which helps prevent
sample washout as the corer is pulled from the substrata. The coarser the
sediment, the more likely that gravity will overcome the low internal pressure
which could result in sample loss,

Clarify whether surface water measurements are true stage measurements or
piezometer measurements, as Appendix E implies.

Updated tables and plots are included in Appendix 4-1.

In the Phase I report, piezometer measurements were compared to
groundwater levels to evaluate vertical head differences between surface water
bodies and groundwater. Piezometer measurements were used because the
data appeared to contain less random variability, which we ascribed to slight
measurement errors.

For this supplement we have re-done our comparison of surface water
measurements and groundwater table levels (and associated comparative plots
in RFI Appendix E) using stream stage instead of piezometer measurements.
The plots are provided in Appendix 4-1. The regenerated correlations are
quite similar to those obtained previously, and are therefore interpreted
similarly. Please refer to our response to Section 3.0 comments for
interpretation.

No soil borings were advanced further than west of Old Waterbury Road. Provide
an explanation as to how and why the cross-sectional figures provided in the RFI
report depict bedrock under the Naugatuck River to be a shallow as 320 MSL.

The elevation of bedrock beneath the Naugatuck River was extrapolated based
upon available bedrock investigation reports and boring logs from the
neighboring Whyco Chromium facility. Whyco is located on the east side of
the Naugatuck River, approximately 1000 feet south (downstream) of the
Envirite Site.

Our interpretation was also influenced by the observation of bedrock outcrops
in the vicinity of the Naugatuck River and regional topography (steep river
valley walls on the east side of the Naugatuck River) suggests the presence of
near surface bedrock on the east side of the Naugatuck River. Nonetheless, in
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response to your comment, RFI report Figure 2-4, geologic cross-sections; D-
D’ has been amended to accurately represent the D-D’ cross section length
shown on Figure 1-1, Site Plan (RFI Figure 1-2).

Section 6.0 - Source and Waste Characterization: Pre-Envirite Waste Material

Resolve the discrepancy between the number of samples submitted for analysis and
the results reported in the RFI Report.

As cited in the RFI report, seven samples (six samples and one blind duplicate)
of Pre-Envirite Waste Material were analyzed. The Appendix G table did not
accurately reflect these analyses and results. Revised result tables for the Pre-
Envirite Waste Material samples are attached in Appendix 6-1. The following
six samples and one blind duplicate sample of Pre-Envirite Waste Material
were submitted for analysis:

WP WOIG WPW24E WOXI1 (duplicate of WPWPIG)
WP W11D WPW25C
WP WP19D WPW3IOE

Resolve the discrepancy between the nature and number of samples submitted for
analysis and the results reported in the RFI Report.

All of the Pre-Envirite Waste Material samples (six samples plus one blind
duplicate) were analyzed for total and extractable (TCLP) constituents. The
Pre-Envirite Waste Material data tables have been revised and are attached in
Appendix 6-1.

Section 7.0 - Source and Waste Characterization: Landfilled Treatment Residues

a.

Provide the chemical composition(s) of the landfilled treatment residues.

Section 13.0 of the Approved RFI Work Plan describes the composition,
characteristics and methods used by Envirite to generate the Landfilled
Treatment Residues (LTR). In addition, LTR samples were analyzed during
the execution of the RFI; a summary of the LTR analytical data is presented
on Table 9-5 of the RFI report. Variability in sample composition is best
evaluated by a comparison of the minimum and maximum levels of detected
analytes. Analytical results for the LTR samples are presented in Appendix G
of the RFI report.

Expand text to discuss the limitations and the effects of those limitations in your
ability to identify and quantify the presence of vinyl chloride.

The gas chromatograph used in the field by GZA during the 1994 Soil Gas
Survey was not equipped with a column capable of separating vinyl chloride
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well enough to quantify the compound. However, in August 1996, a soil gas
investigation was performed at the Envirite facility by Environ as a
supplemental investigation in accordance with an EPA approved work plan.
The purpose of the investigation was to quantify the potential presence of vinyl
chloride in the soil gas at the Envirite facility, if any. Environ’s October 9,
1996 report presenting the results of the soil gas investigation at the Envirite
facility is presented in Appendix 7-1.

Environ did not detect vinyl chloride in any of the soil gas samples collected
and in accordance with the work plan, no further investigation pertaining to
vinyl chloride in soil gas was performed.

Provide results for total cyanide as appropriate.

Total cyanide results for landfill treatment residue are presented on the
Landfill Soils - Herbicides and Miscellaneous table located in Appendix I,
Volume 5 of the RFI report.

Comment on the discrepancy between the laboratory detection limits (1dl) of the
analytical procedure and CT DEP’s remediation standards.

EAS Laboratories (EAS) used the methodologies and detection limits
approved as part of the RFI Work Plan. Connecticut’s Remediation Standard
Regulations (RSR’s) were not final at the time the Phase I work was conducted
and were therefore not incorporated into the Phase I program.

The criteria for evaluating the adequacy of the detection limits realized is
whether or not the data generated are adequate to complete the PHERE and
generate proposed Media Protection Standards (MPSs). The consultant
performing the PHERE (Environ) believes the available data set is adequate.

Discussion of Soil Gas Survey: Sections 6.0 and 7.0

Provide qualification as to the origin and distribution of VOCs in the landfills.

As discussed in the Phase I RFI report, VOCs were observed in samples from
the pre-Envirite wastes materials and from the landfilled treatment residues
(LTR). Relatively high concentrations of VOCs appear to be spread
throughout the pre-Envirite waste material and were most likely present at the
time they were deposited. Substantially lower concentrations of VOCs were
observed in many of the LTR samples. It is probable that the VOCs were part
of the LTR at the time of deposition since the likely low permeability of the
LTR (a very fine grained, cohesive, high moisture content material) would
preclude significant migration from the pre-Envirite wastes into the LTR.
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b. Expand the RFT report to discuss the probable migration of contaminants in the
landfills and the potential contamination of groundwater by soil gas.

As discussed above, VOCs were observed to be present in the pre-Envirite
waste material and, at much lower concentrations, in the LTR. Given the
significantly higher VOC concentrations observed in the pre-Envirite waste
(average concentrations were one to three orders of magnitude higher in the
pre-Envirite waste) this material is likely to be the predominant source of
VOCs in soil gas. Also the low permeability nature of the LTR {(discussed
above) would limit emission of VOCs to the soil gas from all but the outer zone
of the LTR.

While it is possible that the concentrations of VOCs observed in soil gas
samples could result in some level of deposition in unimpacted soil and
groundwater, portions of the pre-Envirite waste are located below the water
table and have contaminated the groundwater well in excess of the impacts
that are theoretically possible based on the observed soil gas concentrations.

Discussion of Selected Issues Raised by Information in Reports Submitted by the Town of
Thomaston

(The following response to comments raised by reports submitted by the Town of
Thomaston was prepared by Envirite Corporation).

Sampling of Soils within Wastewater Spill Area

If the Town is correct in its finding that the pipe spill area had been excavated by Envirite,
then it is reasonable to assume that, following excavation activities, the excavation was
backfilled with clean fill. This would bring into question the integrity and
representativeness of soil samples which were collected by Envirite, for purposes of this
investigation, from depths of zero (0) to six (6) inches below grade within the spill area.
Please comment.

At the Town’s direction , HRP Associates, Inc. (HRP) re-sampled the subject area.
On August 3 and 4, 1995 HRP installed a total of nineteen borings — sixteen in the
area of the main wastewater spill, two in a smaller area impacted by the spill, and one
boring in a location where sample was collected at two different depths to provide
information regarding background soil quality.

Soil samples were collected for analysis from two intervals: 0 to 2 feet; and 2 to 4
feet. They were
analyzed for various parameters including:

¢ aromatic volatile organics (EPA Method 8020}
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¢ halogenated volatile organics ((EPA Method 8010)
¢ total petroleum hydrocarbons (EPA Method 418.1)

¢ inorganic parameters including chloride, cyanide*, magnesium*, phenols,
chromium®*, zinc¥, suifate, cadmium*, sodium#*, nickel*, and lead*. (“*”
denotes analysis by TCLP.)

The sampling project’s data quality objectives included a total of 39 aromatic volatile
and halogenated volatile compounds at a detection limit of 5 ug/kg, except for two
compounds. The detection limit for 2-chloroethyl vinyl ether and benzyl chloride was
set at 10pg/kg. The Town selected the test parameters based upon its review of both
the Fuss & O’Neill Scope of Work (upen which much of the RFI field work was
based) and Envirite’s Phase I RFI Report, which was prepared by GZA in March,
1995.

HRP reported that the lab analyses for every sample indicated analyte concentrations
below the values established in the [then] proposed Remedial Standard Regulations
published by Connecticut Department of Environmental Protection (CTDEP).
However, HRP noted that the analysis of samples taken from the spill area showed
higher concentrations for two or more parameters than were observed in the 0 to 2 ft.
and 2 to 4 ft. depths at the single background sampling location.

Envirite believes that two samples from a single location are not sufficient to
encompass the range of variation in background concentrations that is often
exhibited by naturally occurring constituents, such as metals. The fact that the
measured inorganic parameters in the two available background sample values are
often quite different is evidence that there is significant variation in background
conditions.

Furthermore, HRP’s protocol for identifying contaminated samples (by comparison
to the maximum observed background concentrations) is not appropriate, since it is
inconsistent with valid procedures described in USEPA guidance documents (e.g,
“Determination of Background Concentrations of Inorganics in Soils and Sediments
in Hazardous Waste Sites,” December, 1995, EPA/540/5-96/500). In general, this
guidance specifies that a minimum of four samples from the same soil type are needed
to establish background concentrations, and that statistical methods should be used
to determine whether soils are contaminated. HRP’s report uses only two samples for
background and does not use statistical methods to identify contamination.
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It is Envirite’s understanding that the Town’s interest in soil contamination within
the wastewater spill area is partly based upon the Town’s concern that the pipe
(which had ruptured in 1988) contained listed hazardous waste. It is Envirite’s belief
that, in applying “mixture” and “derived from” principles per 40 CFR 261.3 the
Town is concerned that the soil contains listed hazardous waste.

In view of the landmark Shell Oil decision in 1991, and as affirmed by subsequent
federal court decisions and a decision of USEPA’s Environmental Appeals Board,
waste management activities during the 1980 - 1991 time period were not subject to
the mixture and derived from rules. [See Skell Oil v. Environmental Protection
Agency, 950 F 2d 741 (D.C. Cir. 1991.) See United States v. Goodner Brothers Aircraft,
Inc., 966 F 2d 380 (8"‘ Cir. 1992). See United States v. Recticel Foam Corporation, 858
F. Supp. 726 (E.D. Tenn. 1993.) See United States v. Bethlehem Steel Corporation 38
F. 3d 862 ('7lh Cir. 1994.) See In Re Hardin County, Ohio Docket No. RCRA
B.W.89.R.29 (April 12, 1994), (USEPA’s Environmental Appeals Board.)]

Envirite believes that ample evidence exists to support the view that, should the Town
ever need to excavate and dispose of the soil, such disposed material would not be
classified as a listed hazardous waste. Furthermore, based both on its knowledge of
the affected area and all analytical reports to which it has had access, Envirite
believes that the material does not exhibit any characteristic of hazardous waste.

Also, it should be noted that in its October 9, 1996 correspondence to the Town,
CTDEP opined that the soil in the affected area is not RCRA hazardous waste, and
that such soil should be managed as polluted soil in accordance with applicable
Connecticut regulations.

Analysis of soil samples collected from spill area

EPA agrees that it would have been prudent for Envirite to analyze soil samples collected
from the Wastewater Spill Area for organics. Additionally, Envirite should have
performed an SPLP leach procedure on select samples. ..

As noted above, analytical data on the concentration of organic chemicals in the soil
are now available, and they indicate that all are below the levels set in CTDEP’s
conservative Residential Direct Exposure to Soil remediation standards. With respect
to SPLP testing, it should be noted that all samples collected by HRP were analyzed
by TCLP to determine the presence of leachable cadmium and chromium. The TCLP
test results indicate leachate concentrations for both metals at one one hundredth of
the TC characteristic regulatory level. When compared to the vast majority of
samples analyzed, the TC regulatory level is at least three orders of magnitude
greater than measured leachate concentrations.
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With respect to the organics results, methlyene chloride was detected in every sample,
except for one. Reported values were in the range of 3.5 to 27 yg/kg. Methylene
chloride is a common laboratory contaminant. It is not logically related to any
release from the ruptured effluent pipe. Furthermore, it is so volatile, that it most
likely would have dissipated from the area from the time the pipe ruptured in 1988
until the time HRP collected samples in August, 1995. Also of note is the fact that
CTDEP’s Residential Direct Exposure to Soil standard is 82 mg/kg, which is more
than one-thousand times greater than the high end of the data range. Further, the
highest reported value is less than EPA’s Region I1I risk-based criterion for

industrial settings.

RFI PRELIMINARY ECOLOGICAL HAZARD IDENTIFICATION
SPECIFIC COMMENTS
Section 4.2 Sediment
Page 25, first paragraph

Address the likelihood that contaminants are being discharged from the non-contact
cooling water outfall depicted in Figure 4-4. '

The non-contact cooling water outfall is no longer used and has reportedly not been
used since May 1990.

Section 4.2.1.3 Chemical Constituent Characterization

Page 25, last paragraph

Due to the history of metals waste treatment at the site, it is recommended that any future
sediment chemical analysis performed for this investigation include acid volatile
sulfides/simultaneously extracted metals (AVS/SEM) as a measure of bioavailability for
divalent metals.

Future sampling will include AVS/SEM.

Section 5.1 Benthic Invertebrate Bioassessment

Page 27, last paragraph

It should be noted that the benthic invertebrate sampling stations were not collocated with
any sediment sampling station in which chemical analysis was performed. Typically, in an

effort to strengthen the causal relationship between chemical contaminants detected in
sediments to biological impacts, sediments should be sampled from one sampling location
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and split for benthic community and chemistry analysis. In this instance, “riffle” stations
were used to indicate areas of potential impacts and perhaps the need for additional

evaluation.

As described in the approved RFI Work Plan, sediment sampling stations were
selected based on consistency of the sediment matrix (i.e. samples composed of similar
distributions of grain-size and organic content). At the Envirite site, the areas of
similar sediment type did not correspond to the stream environment areas which
were important to the ecological assessment as described in EPA guidance.

Section 5.6 Conclusions
In the first sentence BB-A2 should be changed to BB-A3.

Further consideration should be devoted to impacts occurring as a result of anthropogenic
activities:

The conclusions state that RBP metrics indicate that BB-A2 shows slight-impairment. The
conclusions go further to state that this condition may be caused by beaver activity.
However, it should aiso be noted that the Plecoptera species are non-existent in the spring
and greatly reduced in the fall at this location in comparison to the reference location.
There is scientific information that suggests the Plecoptera are early indicators of subtile
but existing degradation. Envirite property is hydraulically upgradient of this focation.

The first sentence of Section 5.6, the reference to BB-A2 should be changed to BB-A3.
The conclusions regarding RBP metrics is discussed further in the PHERE.

Table 4-5 Results of Physical Parameter Analysis
Total organic carbon (TOC) units are in error. Correct the units to read mg/kg.

Explain or Correct: location NRA-2 is missing from the following tables with no notation
of explanation:

Table 5-10 FISH SURVEY OF BRANCH BROK AND NAUGATUCK RIVER
ROUND 1: JUNE 1994

Table 5-11: FISH SURVEY OF BRANCH BROOK AND NAUGATUCK RIVER
ROUND 2: NOVEMBER 1994

A corrected table is attached in the appendices.

Date from NRA-2 is presented on the referenced tables (see appendices)

Tables 9-1 through 9-34
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The units associated with the results found in these tables are absent and should be
included.

Without clarification, it is assumed that the concentrations for surface water and sediment
are in mg/kg (ppm).

The units are mg/kg (ppm).

Table 9-33 Naugatuck River Upstream Sediment Analytical Data Summary
Provide clarification and correction, as required:

Table 9-33 includes sample location NRI11 which, according to Figure 4-4, is a
location found adjacent to the site.

Based on groundwater flow paths observed at the site this location was interpreted to
be upstream from potential site impacts.

Table 9-35 Sample Identification Key
Provide units of measurement in Section 5 of this key.

Measurement units are in feet (ft).

QUALITY ASSURANCE REVIEW
APPENDIX I - DATA VALIDATION

General Comments

1) GZA stated in their data validation report (Appendix I) that the abbreviated validation
frequently included some of the above full validation parameters, if there was an
indication that data quality may be affected. It must be identified what criteria made an
abbreviated data validation proceed to a full data validation procedure.

Issues which would indicate a need for further review include a suspected problem
with the chromatography (for example, the presence of TICs in the trip blank as weel
as all the samples), a suspected error in reporting (for example, the detection of an
unusual compound), or a question about dilution factors. In addition, when internal
area summaries were presented to the validator, this information was reviewed
during the abbreviated validation.

2) Region [ has published guidance for a three tier data validation approach. The title of

the guidance document is “Region I Tiered Organic and Inorganic Data Validation
Guidelines (7-1-93)”. See Attachment #2. The QA office recommends that GZA study
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this document and consider using it as a basis for future work. It was designed to
expedite data validation and to cut costs.

GZA will review guidance for use in future work.

3) Performance Evaluation (PE) samples are a necessity to the Region I tiered approach.
It is recommended that PE samples be included per analytical method and matrix. A
summary of the PE samples must be included in the Quality Assurance Plan (Section
33.0 of the RFI proposal). PE samples are available from commercial sources. They
provide a degree of confidence in the data.

In the next phase of work, the PE samples will be written into the QAPP and
discussed with the laboratory to ensure they are ordered, analyzed and reported with
packages.

4y GZA did not strictly follow the Region I Functional Guidelines practice of using three
data validation flags of U, J, and R. When positive hits were found in the various
blank, these hits were found in the field samples, they were flagged with an “X”. The
qualifiers “B” and “X" are CLP laboratory data qualifiers and should not be used on
validated data.

Validation flags on future validation efforts will be limited to U, J, and R.

5) It is recommended that the DV procedures include a review of positive hits and non-
detects, for positive compound identification and quantification.

Full validation of the data included a review for quantification and qualification.

However, the screening level validation did not include this level of review unless an
unusual compound was identified.

Specific Comments - Organics

Holding Times and Preservatives

The holding time and preservation procedures for each of the analytical methods are
presented in Table 33-2 of the “Data Collection Quality Assurance Plan” of the RFI
proposal. The holding times and preservatives proposed by GZA correspond to the ones
recommended in the vartous analytical methods and in the Functional Guidelines. The
appropriate holding times are indicated on the worksheets for each set of data.

The QA office checked all the helding times recorded on the worksheets. Qualifications
for holding time violations were correctly applied. GZA found only 28 samples where
minor holding time violations occurred and the data were properly qualified.

Sample 9405569 was an exception for which qualification due to a holding time violation
was not imposed. This occurred in Volume X (2) in the first group of samples. Sample
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9405569 was extracted in nine days instead of seven days as required. All the results for
the pesticide/PCB fraction should have been estimated. The results were all non-detected,
so the “U” qualifications should properly be qualified as *“UJ”. The data usability impact
due to this discrepancy must be evaluated.

There is one holding time problem that was noted by GZA on several worksheets. It
occurred on three reports covering a total of 36 samples. For the samples processed by the
Synthetic Rain Leaching Procedure, no leach date was recorded on the results report (Form
D) and no laboratory log books were available to help determine the holding times.
However, for the Phase II, it is imperative to specify who is responsible for recording the
dates and providing them for the final report. It is recommended that these roles and
responsibilities be clearly stated in the QA Plan.

Sample 9405569 for pesticides/PCBs: The validation notes says it was extracted
outside HT. However, the data was not flagged as estimated (J flag). The data
should be amended to have a UJ flag (undetected-estimated). This should be noted in
all the existing tales and will be revised in future submittals.

Blanks

GZA followed the Region I Functional Guidelines in applying qualifications based on
blank contamination. Action levels were calculated for the blank contaminates and then
the samples were qualified accordingly.

However, GZA made one deviation from the Region I Functional Guidelines. In
examining the worksheets it was noted that they used a multiplication factor of X10 to
calculate the action level for 2-hexanone, where X5 is required according to the Region [
Functional Guidelines. See the 4/94 Groundwater VOA results in Volume X(1) of X(16).
It is recommended that the data be reviewed with the appropriate action level and assessed
for usability.

High levels of acetone, methylen chloride and 2-butanone were found in the equipment
blanks. See 4/94 Groundwater VOA report and 10/94 SED VOA report in Appendix I
Volume X(1) of X(6). This indicates a problem exists with the sampling protocol. The
high blank values preclude obtaining any low level results for these analytes. However, the
correct qualifies were applied to the associated data. It is recommended that these blank
results be monitored more closely and that the samplers be alerted to any blank
contamination problems that may be occurring so that corrective action can be taken. GZA
should also determine if the elevated detection limits for the blank contaminants prohibit
the use of the results for these analytes in meeting the DQO’s of the project.

The target limit for 2-hexanone would be lowered from 14 to 7 ug/L. This change

does not affect the usability of the data. 2-hexanone was only detected in one sample
at 1.4 ug/L. This was changed to 10 U and remains at 10 U.
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The Sampling protocol will be reviewed and modified so as to minimize the ketone
contamination issues.

Calibration

To evaluate initial and continuing calibration results, a full (as opposed to abbreviated) data
validation report was examined. The full data validation report for SDG Z1160 (2-15-93)
was prepared by a subcontractor (A.L. Lindell) for GZA. Minor problems with the
calibration data were identified by the original validator. The data validation qualifiers
were applied appropriately.

However, one typo may have occurred on page 13 of her report. The report states “These
samples did contain any pattern that would possibly match Aroclor-1260”. Judging from
the context of the paragraph this sentence would make sense if it said “These sampled did
not contain any pattern that would possibly match Aroclor-1260”. It is recommended that
his ambiguity be reviewed and resolved.

The text should be corrected to read “These samples did not contain...” as noted by
EPA.

Specific Comments - Inorganics

ICP Interference Check Sample and Serial Dilution

According to the Data Validation Procedures and Results narrative (page 1, Appendix 10,
the ICP Interference Check Results were supposed to be examined during the abbreviated
data validations. However, no discussion of the ICP Interference Check Sample Results
could be found on the Abbreviated Data Validation Worksheets. See for example cases
13358, 1335C, 1335D, and Z1340. If these results were reviewed, then the review should
be documented on the worksheets. If they were not reviewed during the abbreviated data
valtdation, then the narrative at the beginning of Appendix I should be corrected to reflect
what actvally was validated.

The same comments apply to serial dilution results. If they were performed, then their
validation must be documented.

ICP Interference Check Sample: The data for the interference check samples and

serial dilutions were not included in these reports and these items should be stricken
from the narrative section of the report.
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TABLE 1-1

SUMMARY OF WELL AND GROUNDWATER ELEVATIONS

Envirite Facility
Thomaston, Connecticut

1§ EX-t | MW30S | MW31S | MW3ID | MW32S | MWD | MW33 | MW36S
Top of PYC 341.96 340.17 341.74 340.30 341.76 340.59 340.35 340.48 32883
Ground 34] 338 342 340 - 341 338 339 327
Top of Screen 328 M7 303 323 313 324 308 323 305
Base of Screen 303 284 293 313 308 34 398 313 295
Bedrock Surface - 281 293 3069 298 298 - -
\EX-X MW3S. | MW3ES MW3ID | MW32S | MW3ZD | MW33 | MW36S
January 4. 1993 - - 15,75 16.00 - 12.50 13.25 1650 731
Aprit 5, 1993 - - 10.17 15.50 - 13.50 13.67 16.83 5.00
Tuly 6, 1993 - - 18.13 16.40 17.97 la.07 16.24 18.68 7.12
October 12, 1993 - 17.75 17.50 17.58 15.00 - 17.42 5.67
Apnl 19-28, (994 - 16.75 16.46 16.58 14.50 14.50 17.08 5.67
October 4-5. 1994 - - 17.4D 16.09 17.57 15.32 15.30 16.64 4.69
December 20. 1994 19.47 16.75 16.56 15.40 16.85 14,80 14.74 16.53 4.52
EX-3 | MW30S | MW3IS | MW3ID | MWI25 | MW32D | MW33 | MW365S
January 4. 1993 - - 32599 | 324.30 BTG ] 32398 | 32152
April 5, 1993 - - 33L57 | 32480 32668 | 32365 | 323.83
July 6. 1993 - 32361 | 323.90 2401 322,80 | 32071
October 12, 1993 - - 32399 322.80 - 323.06 323.16
Apnl 19-28, 1994 - 324.99 3231.84 325.85 323.40 32316
October 4-5, 1994 - - 32434 324.21 325.05 323.84 32414
December 20. 1594 323.49 323.42 325.18 324.90 J25.61 323.05 32431
EX-1 | MW30S | MW3ES | MW31D | MW32S | MW32D | MW33 | MW36S
Couni: 1 1 7 7 5 7 o 7 7
Exceedences of 327.05 feer MSL: 0 o 1 0 0 2 ! 0 0
Exceedences of 325.5 teet MSL: 0 0 2 0 0 5 4 0 0
Minmrurn: 323.49 32342 323.61 322.80 32379 324,52 324011 3218 321.52
Maximum: 323.49 32342 331.57 334.00 325.18 328.09 32710 312398 32431
Average () 323.49 323.42 32567 32411 324.45 326.06 33573 323.58 EXXH )
Median: 323.49 32341 312499 4 324.19 325.79 32573 323.65 323.16
Standard Deviarion () - - 272 0.70 0.57 1.19 1.09 0.77 I.12
Cocfficient of Varimtion s/x; - 0.008 0.002 0.002 [.004 0.002 0.002 0.003
MNormally Distributed*: - - Reject Reject Reject Reject Reject Reject Reject
Ensemble Mean**: - - Accept Accept Agcept Accept Accepl Accept Accept
Ensemble Meun StDeve=*: . - Reject Reject Reject Accept Accept Reject Accept
Date Prepared 172445
Updated: 21655
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SUMMARY OF WELL AND GROUNDWATER ELEVATIONS

TABLE 1-1

Envirite Facility
Thomaston, Connecticut

" Well Namber} MW37D | MW41S | MW41D | MW425 | MW43S | MW43D | MW34S | MWD
Top of PVC 328.39 335.23 33440 34112 340.42 340.64 338.64 339.26
Ground 326 EEK) 333 339 139 339 KK 338
Top of Screen 99 323 31l ile 7 181 21l 16
Base of Screen 294 313 300 308 367 271 3l 266
Bedrock Surface 276 297 297 ~ 371 271 266 266
Well Nomsber] MW37D | MW4IS | MW4ID | MW42S | MW43S | MW43D | MWaS | MW4D
January 4, {993 - 13.38 10.83 18.08 18.42 18.33 17.33 17.17
April §, 1993 - 10.50 9.42 16.75 17.83 17.92 16.58 16.33
Tuly 6, 1993 - 13.23 12,17 19.54 15.86 19.07 17.10 17.67
October 12, 1993 - 12.67 12.17 18.58 18.86 19.07 12.66 17.33
April 19-28. 1994 - {1.46 10.42 17.58 18.42 18.92 15.75 16.42
October 4-5, 1994 382 12.30 11.31 17.98 17.11 17.26 14.96 15.68
Decermnber 20, 1994 3.33 11.77 10.81 17.62 16.82 16.99 14.81 15.46
MWA41S | MW41D | MWA2S | MW4IS. MW‘!&D MW44S. | MWHMD
January 4, 1993 - 321.85 323.57 323.04 322.00 32131 321.31 322.09
Aprit 5, 1993 - 3247 32498 32437 32259 32272 322.06 32293
July 6. 1993 - 3z22.00 32223 32158 321.56 321.57 321.54 321.59
Qcrober 12, 1993 - 32256 32223 32254 32156 321.57 325.98 32193
April 19-28. {994 - 32377 323.98 323.54 322.00 az1.72 332.89 322.84
October 4.5, (994 324,57 32293 323.09 32314 3233 32338 323.68 323.58
December 20. 1994 325.06 323.46 3123.59 323.50 323.60 323.65 323.83 323.80
” Well Number] MW37D | MW41S | MW41D | MW42S | MW43S | Mw43D | Mwass | Mwadn
Count: 2 7 T 7 7 7 T 7
Excecdences of 327.05 leet MSL: 4] 0 Q 0 0 [i] 0 Q
Exceedences of 325.5 feet MSL: 0 0 0 1] 0 0 | a
Minimum: 324.57 321.85 322.23 321.58 32156 A21.57 32131 2159
Muximum. 325.068 32473 324,98 32437 323.60 32365 32598 32380
Average (x): 324.82 323.04 323.38 32310 322.37 32292 323.04 322.68
Median: 32482 322.93 323.57 32314 322.00 32231 321.89 322.84
Stundard Deviation (s): 0.35 1.03 (.98 (.88 0.82 0.86 1.63 0.84
Cocfficient of Vanation s/x: 0.001 0.003 0.003 0.003 (003 0.003 0.005 0.003
Normally Diswibuted*: Accept Reject Reject Reject Reject Reject Reject Reject
Ensemble Mean**: Accept Accept Accepl Accept Accept Accept Accept Accept
Ensemble Mean StDev***: Reject Reject Reject Rerect Reject Reject Accepl Reject
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TABLE 1-1

SUMMARY OF WELL AND GROUNDWATER ELEVATIONS

Envirite Facility
Thomaston, Connecticut

05 | MWSID } MWS2D | MWS3D | MWS6S | MW56D | MWS75 | MWSSS | MWSSED
Top of PYC 337.66 34037 342,45 339.75 33296 33278 331.30 329.30 329.21
Ground 337 341 342 338 333 333 331 329 329
Top of Screen 328 322 194 308 326 284 324 323 261
Base of Screen 318 312 384 298 321 79 319 318 256
Bedrock Surface 316 307 281 297 - 2719.6 - - 255
'MWS1D | MW52D | MWSID | MWS6S | MWS6D | MW57S | MWS8S | MWD
Jannary 4, 1993 12.00 14.67 16.67 13.50 - - - - -
April 5. 1993 11,92 14.00 15.83 13.83 - - - - -
July 6, {993 14.07 [7.16 19.80 [5.97 - - - -
Octaber 12, 1993 13.50 16.58 19.80 1533 - - - - -
April 19-28, 1994 13.25 15.75 17.54 15.04 10.33 10.50 8.92 7.50 7.25
Octuber 4-5, 1994 13.72 16.14 18.04 13.61 10.04 10.19 8.56 7.65 741
December 20, 1994 13.04 15.35 17.23 14.96 - - - -
 MW51D MWD | MWS3ID MW34S | MWS6D . MW57S MW5gs MWsSD
January 4, 1993 325.66 32570 | 325.78 326,25 - - - - -
April 5. 1993 325.74 3126.37 326.62 325.92 - - - - -
July 6. 1993 323.59 323.21 322.65 323,78 - - - - -
Ocrober 12, 1993 324,16 32379 32265 324.42 - - - - -
April 19-28, 1994 324.41 324.62 32491 32471 32263 32228 32238 32180 321.96
October 4-5, 1994 32304 32423 324.4) 32414 322.92 322.59 322.74 321.65 321.80
December 20. 1994 324.57 325.02 325.22 324.79 -
MWS3D | MWS565 | MWS6D | MWS?S | MW58S | MWSSD
Count: 7 7 7 7 2 bl 2 2 2
Exceedences of 327.05 feer MSL: H 0 0 [¢] 0 0 0 0 ]
Exceedences of 315 5 feer MSL: 2 2 2 2 0 0 0 0 Q
Minmum: 323.59 32321 122,65 32378 322.63 32218 33238 321.65 321.80
Maximum: 32574 326.37 326.62 326.25 32292 322.59 32274 321.80 321.96
Average (x): 324.58 32471 32461 324.86 32278 31244 312.56 32173 32188
Mediun: 32441 324.62 32491 324 32278 322.44 32256 321.73 321.88
Standard Deviation (s): 0.83 1.09 1.51 .91 0.21 0.22 0.25 0.1¢ 0.11
Caefficient of Varintion wx: 0.003 0.003 0.005 (0.003 0.001 0.001 0.001 0.000 0.000
Normally Distributed *: Reject Reject Reject Reject Accept Accept Accept Accept Accept
Ensemble Mean**: Accept Accept Accept Accept Accept Accept Accept Accept Accept
Ensemble Mean SiDev - Reject Accept Accept Reject Reject Reject Reject Reject Reject
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TABLE 1-1

SUMMARY OF WELL AND GROUNDWATER ELEVATIONS

Envirite Facility
Thomaston, Connecticut

Well Numbér] MWSSS | MWSOD | MW60S | MW6IS | MWSID M\(ag:zs MW63S
Top of PVC 33112 331.36 329.61 339.3t 339.34 33849 342,68
Ground 131 331 330 - - - B
Tap of Screen 326 291 326 35 296 3i8 -
Base of Screen 116 281 316 309 286 316 -
Bedrock Surface - 280 - 284 284 116 -
. ’ . ) . p MW4zS
- Welk Number MWS9S | MW39D-; MW60S ; MW6LS | MWeID 3) MWelS
January 4, 1993 - - - - - -
April 5. 1993 - - - - - -
July 6, 1993 - - - 16.81 20.04 15.29 17.84
October 12. 1993 - - - 16.81 17.58 1402 17.25
April 19-28. 1994 8.75 892 7.58 15.00 15.33 14.50 16.08
October 4-5. 1994 9.03 ¢.27 793 16.10} 1542 14.59 17.09
December 20, 1994 - - 14.79 14.85 14.35 16.48
o
- ; ‘ . MWe2s
Well Number] MW59S. | MW5S9D .M'WGOS‘ MWBIS MwelD 2 - MWé3s
January 4, 1993 - - - - - -
Apnl 5. 1993 - - - -
July &, 1903 - - 32250 31930 323.20 324.84
October 12, 1993 - - - 322.50 32176 32357 325.43
April 19-28, 1994 32237 312,44 322.03 324.31 32401 32399 326.60
October 4-3, 1994 noy 322.09 32168 32321 32432 323.60 325.59
December 20, 1994 - - 324.52 324,49 324,14 326.20
MWSID | MW6S | MWeiS | MWEID M:‘;fzs MW63S
Couni: 2 2 2 5 5 5 5
Exceedences of 127.05 feet MSL: 0 0 0 0 Q 0 0
Exceedences of 325.5 feet MSL: G 0 0 0 il 0 3
Minimum: 312.07 322.09 321.68 322.50 3030 323.20 324.84
Muximum: 32237 32244 32203 324.52 32449 32414 326.60
Average (x): 3222 32227 321.86 32341 32278 32370 325.73
Median: 32222 32227 321.86 323.21 324.01 32360 325.59
Stundard Deviation (5): 0.21 0.25 0.25 0.97 223 0.37 0.69
Coaefficient of Varation s/x: 0.001 0.0 0.001 0.003 0.007 0.001 0.002
Normully Distributed*: Accept Accept Accept Reject Accept Reject Reject
Ensemble Mean**: Accept Accept Accept Accepl Accept Accept Accept
Ensemble Meun SiDev* " Reject Reject Reject Reject Accept Reject Reject

WG valDASTOBSMIRTS DERWI KT SO0 TFSILKRAL ANDFILL. XLS\W ater Leved duta
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SUMMARY

TABLE 1-1
OF WELL AND GROUNDWATER ELEVATIONS
Envirite Facility
Thomaston, Connecticut

+ Well Nomber| Counte | 000 | et | | Mt
Top of PYC KE] 33 33 328.39 34296
CGrround 28 26 28 326.39 342,11
Top of Screen 32 2 5 260.71 328.00
Base of Sereen 32 t | 255.71 397.74
Bedrock Surface 22 0 1] 254.51 3647
T e : . Exceedencesof | Excredences of 325.5 y .
Welt Number| Count: | 4y 08 feet MSE: | - feet MSL: Minimura: Maximita:
January 4. 1993 17 0 0 7.31 18.42
Apnl 5, 1993 17 0 0 5.00 17.92
July 6, 1993 22 0 0 7.12 20.04
Oxctober 12,1993 21 ¢ 0 5.67 19.80
Aprl 19-28, 1994 30 4] 0 5.67 18.92
October 4-3, 1994 31 H 4] 382 18.04
December 20, 1994 25 0 0 31.33 19.47
P ’ - Exceedencesaf | Exceedences of 3255 -
_ - ~ WellNumber: Caunts { 5o 05 foot MSE: |~ foet MSL: _ Minimem: . Maximum:
January 4, 1993 17 2 7 32131 328.09
April 5, 1993 17 1 7 322,06 33157
July 6, 1993 22 (] 0 31930 324.84
Oc¢rober 12, 1993 21 1] 2 121.56 32598
April 19-28, 1994 30 1] 3 321.72 326.60
Ociober 4-3, 1994 31 0 1 321.65 325.59
December 20. 1994 25 0 3 32342 326.20
Legend:

BOLD ITALICS : probable cutlicrs

Bold,Light shading: exceed 325.55 Fr. MSL

Bold, Medium shading: exceed 327.05 Fr. MSL

*  PPCC Test (Yogel, 1986, Water Resources Reseurch., v, 22, p. 587-590: v, 21, p. 2013).

** Dstle’s t-test {Haan, 1921, Statistivad Methods in Hydrology, lowa State University Press).

0 EXCEL 7.1 F-test

Accept indicates a statistical test was NOT able to differentiate the sample data frem the
hypothesized statistic (the ensemble mean or variance) or the hypothesized
distribution (the Normal distribution)... possibily due to insuffiicinent data,
or else there is truly no significant difference.

Reject indicates a statistical test was able to differentiate the sample data from the
hypothesized statistic (the ensembie mean or variance) or the hypothesized
distribution (the Nermal distribution}... a significant difference exists.

Dule Prepared: 2495
Undated: 16935

WGacyoMORSUOBSWIRTS DERWI R7S00. TFSILKAU ANDFILL X1 $\Water Lavel dau Page 5 of 7 Prinied: $72807



SUMMARY OF WELL AND GROUNDWATER ELEVATIONS

TABLE 1-1

Envirite Facility
Thomaston, Connecticut

Mizaevud OBSUOBSWX7S DER'AIRTS-00 TFRLKRIWLANDFILL XLS\Water Level daia

Average (1): Median: - | Stenderd Deviation (s): C"‘m‘“:;' Variad

Top of PVC 337.06 339.31 4.81 0014
Ground 335.61 337.86 4.83 0.014
Top of Screen 310.29 316.25 17.09 0.054
Base of Screen 303.68 .62 24.15 0.07¢
Bedrock Surface 287.32 253.84 16.75 0.059

. - Standard Deviation .|  Coefficient of

Average (x): - Median; ‘ sk - Variation v:
Jannary 4, 993 14.81 15.75 3.04 0.193
Apnl 5, 1993 13.86 14.00 3350 1.250
Tuly 6, 1993 16.60 17.13 2.96 0.173
October 12, 1993 1591 17.25 iz 0.187
April [9-28, 1994 1343 14.75 31.88 0.162
October 4-5. 1994 13.23 15.02 4.19 0.279
December 20. 1994 14.57 15.35 3.69 0.240

o : i - Standard Deviation . Coefficient of

- . Well Number].  Average (x): Median: ) Variation sx:
January 4, 1993 324.15 323.08 214 0.007
April 5, 1993 325.10 324 .80 129 0007
Tuly 6, 1993 322.66 322.58 1.31 0.004
October 12. 1993 12331 323.06 1.31 0.004
Apnl 19-28. 1994 3123.62 323.66 1.35 0.004
October 4-5, 1994 323.54 323.60 1.03 0.003
December 20, 1924 324.44 324.49 .81 0.002

Motes:

. Graundwater elevations measured by EAS Laboratory personnel in January, April, and
Qutober 1993 and April and October 1994, Other groundwarter elevations measured by GZA.

2. A" indicates information not available. "S” indicates Shallow Overburden. "D
indicures Deep Overburden. and "B” indicates Bedrock

3. Historic data for wefl MW-62B indicate thal the well does not recharge.

ndicating that water levels do not reflect piezometer head in the bedrock.

Page 6 of 7
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SUMMARY OF WELL AND GROUNDWATER ELEVATIONS

TABLE 1-1

Envirite Facility

Thomaston, Connecticut

i Noviiially Distributed®:] * Bnsembie Mesn . | Eisemble StDev’
Top of PYC Reject Accept Reject
Ground Reject Accept Reject
Top of Screen Reject Accept Reject
Base of Screen Reject Accept Accept
Bedrock Surface Reject Accept Reject
Well Nombér m. - EnssmbleMean | Eosemble StDey
January 4. 1993 Reject Accept Accept
April 5. 1993 Reject Accepl Accept
July 6. {993 Reject Accept Accept
QOcrober (2, 1993 Reject Accept Accept
April 19-28. 1994 Reject Accept Aceept
October 4-5, 1994 Reject Accept Accept
December 20, 1994 Reject Accepl Accept
M H L
Well Number] . Vormally Ensemble Mean. | Ensemble StDev
) IHstributed*: - S
January 4, 1993 Reject Accept Reject
April 5, 1993 Reject Accept Reject
July 6, 1993 Reject Accept Accept
October 12, 1993 Reject Accept Accepl
April 19-28, 1994 Reject Accept Accept
October 4-3. 1994 Reject Accept Reject
December 20. 1994 Reject Accept Reject

WahzacyoJOBSUDBSWIRTS DXRW K7 500, TFS\LKR\LANDFILL X LS\Water Level data
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TABLE 1-2
LANDFILL BASE ELEVATION
MEASURMENTS
Former Envirite Facility
Thomaston, Connecticut

L-01 331.31
L-02 327.05
L-03 33245
L-04 329.15
L-05 327.05
L-06 331.35
L-07 345.05
L-08 338.15
L-09 330.55
L-10 33215

1. Residue elevations reported in this table are based upon split-spoon soil samples
collected every five feet while advancing the landfill borings.

WGzacvoUOBSUOBSE 1875 DERW1875-00. TFS\LKRAFNL_COMP. X1 S\Landfill Elevations Page 3 of 4



TABLE 3-2
SUMMARY BOREHOLE PERMEABILITY TESTS
ENVIRITE FACILITY
Thomaston, Connecticut

Dverburdon (DY I ok |
TEST TEST HYDRAUL_[C : TEST HYDRAULIC
WELL TYPE CONDUCTIVITY LOGARITHMS | WELL IYPE CONDUCTIVITY LOGARITHMS WELL TYPE CONRUCTIVITY LOGARITHMS
(ftfsec.) (ft/sec.) {ft/sec,)
MW-328 [ 33E-3 -2.45 MW-30 ¢ 21F-3 -2.68 MW-37B v I 4E-3 -285
MW-36 [4 1 6E-3 -2.80 MW-31D C 2.JE-4 -3.67 MW-41B v 23E-5 -4.64
MWw-415 c 1.3E-3 -2.8% MW-320 [ 6.8E-4 =317 MW-42B v 2.3E-6 -5.64
MW-428 c 4.4E-3 -2.36 MW-37D c 72E-4 -3.15 MW-44B v 16E-4 -3.80
MW-445 c 2.0E-3 =170 MW-41D c 1.5E-3 -2.82 MW-51B v 33E-46 -5.48
MW-505 c 4.4E-4 -3.36 MW-44D ¢ 8.3E-3 -2.08 MW-358 v 1.9E-5 -4.72
MW-595 [ 5.2E-4 -3.28 MW-5113 c G 4F-4 -3.03 MW-61B v L.BE-7 -6.74
MW .60 c 2.2E-4 -3.65 MW-53D c 5.8E-3 -2.24
MW-57 v 2.2E-3 -2.66 MW-38D c 3.1E-3 -2.51
MW-59D c 1.8E-3 -274
MW.-56D v 2.6E-3 -2.59
Samples: 9 g 11 1 7 7
Mean: 1.EE-3 -291 2.5E-3 =279 23E-4 -4.84
Median: 1.6E-3 -2.80 |.BE-3 -2.74 1.9E-5 -4.72
ﬁld Dev: L AE-3 0.44 2.5E-3 0.45 5.2E-4 1.28
Yariance: 2.0E-6 0.19 6.0E-6 0.20 2.7E-7 1.63
Skew: 0.77 -0.55 1.62 .35 2.58 0.14
Coeff Var: 0.79 -0.15 0.97 -0.16 2.26 -0.26
HALLOW OYERRBY {N: DEEP OVERBLURDE] DYEH ) :
Original data Log transforms Original daia Log transforms
Otz dest statistic {1963) 0.83 0.59 306 4.06
1-based test criterion: 3125 227 215 24
Same mean of underlying pops.. 93% confidence level: LIKELY LIKELY NO NO
Vaunanee test statistc (var | fvar 2y 0.33 093 15.35 0.12
F-based test critenon: 335 335 2.60 160
Same variance of two normal pops.; 95% confidence level: LIKELY LIKELY NO POSSIBLY

NOTES:

“¢": conslanl dravdown test

"v": yartable head test
1. Hydraulic conductivily data are expressed in feet per second,

2. Borehole permeabifity tests were conducted by GZA personnel on June 14 through Tune 22, 1994,
3. Constunt drawdown test dala were cvaluited using the method of Hvorslev {1951). See additional borehole permeability test ables included in Appendix E Tor other information.
4. Variable drawdown test dara were evaluated using AQUESOLY version 1.1, See additional borehole permicability wst tables included in Appendiz E for mber information.

5. The comparative fest of two Means of Ostle (1963) and the test for equivalence of variance kave been implemented as desceibed in Haan (1991).

G875 DuRW BTS00 TFSWK RSUMMARY sl\SUMMARY
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Stream Stn-g-e

TABLE 3-3

COMPARISON OF SURFACE WATER AND GROUNDWATER ELEVATIONS

ENVIRITE CORPORATION
Thomaston Connecticut

Head

i Time lDepﬂI to Wﬂerl Head

Titne Time Depth (o Water, Head Time Depth to Waler Head

20-Dec 9:06 0.7s 32399 20-Dec 9:55.00 16.53 32395 20-Dec 9:55:00 1479 324.52
20-Dex: 1443 G.75 32399 20-Dec 13:10:3G 16.52 323.96 20-Dec 13:13:00 14.7% 324.52
20-Dec 15:58 0.75 32399 20-Dec 15:4%:00 16.57 32391 20-Dec 15:47:00 14.81 324.50
21-Dec 8:14 076 32398 2-Dec T:41:00 16.67 323.81 21-Dec 7:46:00 14.34 324.47
21-Dec 11:42 075 32399 Z1-Dec 10:07:00 16.67 323.81 21-Dec 10:05:00 14.85 324.46
2i-Dec 15:22 0.76 323938 21-Dec 14:41:00 16.68 32380 21-Dec 14:47:00 14.85 324 .46
22-Dec B:19 0.78 323196 22-Dec 7:25:(0) 16.74 323.74 22-Dec 7:29 14.88 324.43
22-Dec 11:47 0.77 323197 22-Dec 18:42:00 16.76 32372 22-Dec 11:04 14.88 32443
23-Drec Tl 0.79 3231585 23-Dec 5:47:00 16.78 323.70 23-Dec 5:51 14.91 324.40
23-Dec 10:27 0.77 32397 23-Dec 11:42:00 16.74 323.74 13-Dee 11:45 14.91 312440
27-Dec 11:20 0.49 324.27 27-Dec 11:04:00 16.08 324.40 27-Dee 11:06 14.31 32500
26-Jan HM/A #N/A 26-lan - 16.37 32411 26—]& 14.62 324.69

s N WRAR SRR T b

Stream Stage Date Time Depth b Water Head

20-Dec 9:01 1.46 12196 20-Mec $:20:.00 452 3124 20-Dec 11:42:00 1481 323.83
20-1ec 1419 146 3121946 20-Dec 14:53:00 4.54 32429 20-Dec 13:47:00 14.86 32378
20-Dec 15:42 1.46 32396 20-Dec 16:07:00 4.55 324.28 20-Txc 14:25:30 14.9 323.74
2i-Dec B:10 L.46 32196 21-Dec G:11:00 4.61 324.22 21 -Ixc 7:39:00 15 323.64
21-Dec il:39 .46 32196 21-Bec 11:52:00 461 32422 21-Dec 10:12:00 15 323.64
21-Dec 13:18 [.46 3231.96 21-Bec 15:30:00 4.62 32421 21-Dec 14:37:00 15.03 323.61
22-Dec B:16 1.49 32393 22-Dec B:31:00 +.66 32417 22-Dec 7:24:00 15.08 323.5%
23 Dec 1144 1.47 321935 22-Dec 11:57:00 4.67 32416 22-Dec 14:58:00 15.10 323.54
23-Dec 7:38 148 32394 23-Dec 7:49:00 +4.69 324.14 23-Dec 5:47:00 15.14 323.50
23-Dec 10:22 1.48 32394 23-Dec 13:53:00 4.68 324.15 23-Dec 11:41:00 1507 32357
21-Dec 11:15 1.20 324.41 27-Dec 11:30:00 4.03 324.78 27-Dec 11:02:00) 14.27 324.37
26-Jun - #N/A HNIA 26-Jan - 4.37 324.46 26-Jan - 14.66 323.98

AW H i SRR

Date Stream Stage Date Date "Time Depth to Water Head
20-Dec 10:53 118 32488 20-Nec 10:05:00 16.85 32491 20-Dec 10:03:00 15.40 324.50
H0-Dec 15:20 218 32488 #N/A #NJA #NIA #N/A
20-Dec 16:34 218 32488 20-Dec 16:18:00 16.87 324.89 20-Dec 16:50:00 15.42 32488
I Dee 84 225 32481 21-Dex 7:02:00 16.91 32485 21-Dec 7:04:00 15.46 124.84
H-Dec 11:23 226 32480 21-Deg 11:10:00 1652 32484 21-Dec 11:1L:00 1546 124.84
22.Dec 8:02 2.29 32477 22-Dec 74700 16.96 12480 22-Dec 7:48:00 15.50 324.80
11-Dec 11:27 2.31 32475 22-Dec 10:30:00 16.97 32479 22-Dec 10:31:00 15.51 324.79
23-Dec 7.22 231 32475 23-Dec 5:18:00 16.99 32477 23-Dec $:19:00 15.52 324.78
23-Dec 11:01 132 12474 23.Dec £1:22:00 17.00 12476 23-Dec 11:23:00 15.53 324.77
27-Dec 10:55 165 32541 27-Dec 10:35:00 16.16 32560} 27-Dec 10:36:00 14.66 325.64

W zaoveOHSUOBSW 1375 DARW LRTSHKL TS KHSWW XLSSW GW Leracion
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TABLE 3-4
SUMMARY OF DRAWDOWN ONE MINUTE PRIOR TO PUMP SHUTDOWN
AND ESTIMATED RADIUS OF INFLUENCE
Former Envirite Facility
THomaston, Connecticut
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